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PREFACE  TO  THE  SECOND  EDITION. 


The  first  edition  of  this  text-book  having  been  exhausted  within 
five  months,  I  have  not  found  it  necessary  to  make  any  important  alter- 
ations. Various  corrections  and  a  few  slight  additions,  however,  have 
been  made,  and  it  is  believed  that  the  work  has  been  thereby  improved. 

It  gives  me  pleasure  to  know  that  my  efibrts  have  met  with  the  favor 
of  the  profession,  and  I  venture  to  hope  that  this  edition  may  find  a 
like  sphere  of  usefulness. 


PREFACE. 


This  work  is  meant  to  introduce  the  student  to  the  present  state  of 
our  knowledge  of  the  practice  of  medicine  in  general  and  of  the  diagno- 
sis, differential  diagnosis,  and  treatment  of  disease  in  particular.  The 
historic  development  of  the  subjects  treated  has  been  either  briefly  given 
or  intendedly  omitted,  since  this  scarcely  falls  within  the  scope  of  a  prac- 
tical treatise  on  medicine.  Although  the  book  as  a  whole  is  submitted 
to  the  critical  judgment  of  a  learned  profession,  it  may  be  pardonable  to 
emphasize,  provisionally,  a  few  features  pertaining  to  the  mode  of  treat- 
ing the  separate  subjects,  or  the  arrangement  of  the  material  under  the 
latter — to  indicate  some  of  the  more  salient  lineaments,  so  to  speak,  in 
the  general  design.  Since  in  medical  schools  it  is  taught  from  a  separate 
chair,  the  pathology  (special)  of  the  individual  affections  has  almost  in- 
variably been  taken  up  before  the  etiology ;  from  this  point  the  student 
will  find  the  story  of  each  affection  a  continuous  one.  The  practitioner, 
however,  must  ever  aim  to  associate  the  clinical  symptoms  with  the 
morbid  lesions. 

Under  special  etiology  the  bacteriology  has  been  prominently  men- 
tioned, since  we  owe  to  it  the  rapid  progress  that  is  being  made  in  the 
stady  of  the  causation  of  disease. 

The  differential  diagnosis  has  in  many  instances  been  tabulated — ^an 
ear-mark  that  I  confidently  believe  will  be  found  especially  helpful.  It 
may  be  stated  that  not  less  than  fifty-six  diagnostic  tables  are  scattered 
throughout  the  work,  and  that  by  far  the  greater  number  of  these  are 
my  own. 

Such  formulse  have  been  introduced  into  the  text,  and  only  such,  as  a 
more  or  less  extended  experience  has  shown  to  be  possessed  of  real  thera- 
peutic importance.  Whilst  these,  and  all  additional  points  relating  to 
the  treatment  of  the  single  affections,  may  serve  as  guides,  particularly 
to  the  beginner,  I  fully  appreciate  how  often  the  practising  physician  is 


placed  in  a  position  in  which  he  is  compelled  to  furm  it  therupeutic 
judgment  tui-  himself.  Whenever  the  dosage  is  stated,  the  metric  equiv- 
alent is  placed  in  parentheses,  the  number  of  grams  being  stated  in  round 
numbers  (^ — 4J);  Sj — 32.0)  in  order  to  render  it  of  greater  practical 
value.  In  all  iustunces,  however,  in  which  this  would  involve  an  im- 
portant ditTerence  in  quantity  the  exact  decimal  figures  are  given.  A 
considerable  variation  from  the  usual  classification  of  diseases  raa}^  be 
observed,   but  this  is  accounted   for   in   the  text   wherever  it  occurs. 

Preference  has  been  given  to  the  modern  orthography  and  termi- 
nology, not  only  because  it  h  more  euplionious,  but  ali?o  because  of  its 
adofftion   by   the  standard  lexicographers. 

I  have  gleaned  without  stint  from  medical  literature  with  a  view  to 
bringing  the  book  up  to  date,  and  if  I  have  failed  to  give  full  credit  in 
evt^ry  instance,  my  grateful  acknowledgments  are  here  due  and  are 
cheerfully  made.  The  chief  results  of  my  personal  experience  and  obser- 
vation, extending  over  a  perioil  of  two  decades,  and  derived  from  both 
hospital  and  private   practice,   will   also  be  found   npoo   these  pages. 

I  wish  to  thank  Prof.  W.  C.  Ilollopetcr,  who  has  w*ritten  some  of  the 
articles  upon  the  diseases  of  children,  as  measles,  chicken-pox,  mumps, 
whooping-eoui*:h,  and  the  acute  diarrhens,  jind  who  has  kindly  aided  in 
the  preparation  of  those  upon  diphtheria  fii»d  scarlatina, 

My  cordial  thanks  are  due  also  to  Dr.  C.  L.  Furbush  for  kind  aid 
in  preparing  some  of  the  illustrations,  to  Doctors  Robert  N.  Willson, 
Howard  S.  Amlei-a,  and  Geo.  W.  Pfromm  for  valuable  assistance  while 
the  work  was  passing  through  the  press,  and  to  Dr.  A.  M.  Davis  for 
preparing  the  index. 

JAMES  M.  ANDERS. 
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TYPHOID  FEVER. 
(JEWmc  Fever;   Abdominal  7)/phiis;  lleo-typhoid ;  Nerven  Fither^ 

Definition. — An  acute  infectious  disease  of  which  the  definitive 
cause  is  the  specific  bacillus  of  Eberth.  It  is  characterized,  patholog- 
ically, by  hyperplasia  and  sloughing  of  Peyer's  patches ;  and  clinically 
by  its  slow,  insidious  onset,  peculiar  temperature-curve,  swelling  of  the 
spleen,  rose-colored  spots,  diarrhea,  tympanites,  and  a  liability  to  cer- 
tain complications  (intestinal  hemorrhage,  peritonitis,  etc.).  The  disease 
has  an  average  duration  of  from  three  to  four  weeks. 

History. — Although  known  beyond  the  reach  of  tradition,  typhoid 
fever  was  clearly  distinguished  from  typhus  at  a  comparatively  recent 
date.  Louis  of  Paris  in  1829  proposed  the  term  typhoide,  but  it  re- 
mained for  Gerhard  of  Philadelphia  to  discriminate  typhoid  from 
typhus  fever  as  the  result  of  his  own  precise  clinical  observations. 
His  account  of  the  disease  was  ably  corroborated  by  the  writings  of 
E.  Hale  and  James  Jackson,  Sr.  (1838,  1839).  Later,  Shattuck  of 
Boston  and  Jenner  of  London  made  important  contributions  to  the 
subject.  Shattuck 's  experiments  on  typhus  and  typhoid  fevers  at  the 
London  Fever  Hospital  in  England,  and  Alfred  Still^'s  studies  of  the 
former  affection  in  Dublin  and  Naples,  and  of  the  latter  in  Paris,  in- 
creased greatly  our  knowledge  of  these  diseases.  As  a  result  of  the 
labors  of  the  above-mentioned  American  authors  the  true  nature  and 
identity  of  typhoid  fever  were  appreciated  in  America  at  an  earlier  day 
than  in  either  France  or  England. 

Brieflv,  the  decade  from  1840  to  1850  witnessed,  on  the  one  hand, 
the  overthrow  of  erroneous  notions  concerning  the  similarity  of  typhoid 
and  typhus  fevers,  and,  on  the  other,  the  establishment  of  their  points 
of  dissimilarity. 

Pathology. — The  lesions  produced  by  typhoid  fever  may  conve- 
niently be  divided  into  two  groups :  (1)  Primary  lesions,  due  to  the 
direct  eifect  of  the  special  bacillus  upon  the  lymph-follicles  of  the 
intestines,  the  mesenteric  and  other  lymph-glands,  and  the  spleen. 
(2)  Secondary  lesions,  due  chiefly  to  the  long-continued  fever  and  to 
secondarv  infection,  for  the  occurrence  of  which  the  essential  lesions 
of  typhoid  fever  furnish  the  golden  opportunity. 

(l)  The  primary  morbid  changeB  in  the  Peyer*s  patches  and  solitary 
glands  of  the  intestines  are  divided,  usually /into  four  stages: 

(a)  The  Stage  of  Inflltration. — The  lymph-follicles  become  engorged 
s  17 
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(hyperplasia),  particularly  Peyer*s  glands  in  the  ileum  and  near  to  the 
valve,  and,  to  a  lesser  extent,  in  the  lower  part  of  the  jejunum.  Fre* 
qnently,  the  solitary  glands  in  the  small  intestines,  the  colon,  and  rarely 
the  rectum,  become  einiilarly  infiltrated.  In  about  dS  per  cent,  of  the 
cases  the  ehief  morbid  lesions  arc  eonfineil  to  tlie  large  intestines.  In 
mild  cases  a  few  Peyer's  patches  in  tlie  lower  part  of  the  ileum  arc  alone 
the  seat  of  iuhltratioii  and  subsequent  cLanges.  The  follicles  are  grayish- 
white  in  color,  and  may  project— particularly  the  patches  of  reyer^ 
from  3  to  5  mm.  or  more.  Karely,  the  solitary  gbuids,  which  vary  in 
size  from  a  mustard-seed  to  a  large  pea,  become  very  promjiient  and 
show  a  hold  atteoi]>t  at  pcdunculalion. 

The  hiafolot/ir  rhattgrs  at  first  consist  in  a  marked  dilutution  of  the 
capillary  blood-vessels,  which  later  are  more  or  less  compressed  (as  a 
conseipience  of  cell-iufiltration),  giving  to  the  fidliclea  their  whitish, 
anemic  ajipearance.  The  cellular  elements  partake  of  the  nature  of 
lympb -corpuscles.  Some  of  these  cells  are  larger  and  are  epithelioid 
in  character,  with  ten  or  more  nuclei.  Tbe  nnjcosa  and  muscularis  ad* 
jacent  to  tlic  glandular  structures  may  be  similarly  inPltrated. 

From  the  eighth  to  the  tenth  day  the  stage  of  infiltration  terminates 
either  in  resolution  or  in  necrosis  and  sloughing.  The  infiltrated  cells 
may  undergo  granular  or  fatty  degeneration,  followed  by  absorption* 
This  process — resolution — during  its  progress  produces  pitting  of  the 
swollen  follicles.  In  consetpience  of  these  minute  jioints  of  necrosis 
the  plaques  now  present  a  characteristic  retieuluted  apj>cjirance  (phujues 
li  surface  retieulee).  When  resolution  occurs,  sjccompanieti  by  <iestruc- 
tion  of  the  follicles,  small  hemorrhages  may  take  [dace  into  the  glandu- 
lar structure.  These  lieniorrhages  may  occasion  |iigmentary  deposits  in 
the  follicular  depressions,  giving  rise  to  the  so-called  ''  shaven-heard  '* 
appearance.  Resolution,  however,  terminates  the  stage  of  medullary 
infiltnition  with  relative  in  frequency .  Far  more  freijuently  the  hyjier- 
plasia  of  the  lymph -foil  ides  ends  in    > 

[h]  Hecroais  or  Sloughing. — In  all  save  the  milder  grades  of  ce!l- 
infiltration  the  hyperplasia  of  the  lymphatic  tissue  cannot  subside 
before  necrosis  occurs.  The  latter  process  results  partly  from  com* 
pression  and  choking  of  the  blood-vessels  hy  the  cell-infiltration,  and 
partly  from  the  direct  action  of  the  typhoid  bacillus,  leading  to  sn-called 
ane^mic  necrosis.  Thus,  necrotic  crust'*  (sloughs)  are  formed,  which  are 
gradually  se|iar!ited  ami  east  olT,  While  not  all  of  the  glands  of  Fever 
which  are  the  seat  of  cellular  infiltration  undergo  subsequent  necrosis, 
as  a  rule  those  situated  in  the  lower  portion  of  the  ileum  do,  and  show 
the  process  in  it^  conipletest  development.  The  depth  to  which  the 
necrosis  extends  is  quite  variable*  It  may  involve  only  the  most  super- 
ficial layers  of  the  mucosa,  or  it  may  extend  in  depth  till  it  reaches,  or 
even  perforates,  the  outer  or  serous  coat;  but  usually  this  work  of 
destruction  does  not  dip  below  the  submucosa  or  muscularis.  The 
necrosed  portions  become  detached — a  process  that  proceeds  from  the 
periphery  toward  the  center — leaving  behind  the  typhoid  ulcer.  The 
stage  of  necrosis  and  sloughing  begins  between  the  eighth  and  tenth 
days,  and  ends  on  or  about  the  twenty-first  day. 

{c)  Stage  of  Ulceration. — Tlie  size  and  shape  of  the  ulcers  corre- 
spond e.xactly  to  the  necrosed  areas  in  these  respects.     A  single  gland 
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if  Peyer  generally  presents  several  ulcers  of  irregular  outline  separated 
strips  of  mucous  menibniiie.  Rurelv,  tbe  entire  pluijue  is  im|*licated, 
inwhieb  case  a  large  oval  ulcer  is  tbe  result,  ami  at  tbe  lower  end  of  tlie 
ileum  the  ulcers  often  coalesce  until  tbey  alnmi^t  encircle  tbe  bowel.  Tbe 
ulcers  of  the  solitary  glands  asj^ume  a  rounded  form.  Tbe  ebaracter 
af  the  floor  of  tbe  ulcer  will  vary  witb  tbe  ebaracter  of  tbe  intestinal 
oott  which  forms  its  base,  tbougb  usually  it  is  clean  and  smooth,  Tbe 
♦•<lge3  are  usually  irregular,  engorged,  soft,  and  frequently  overbangin<T. 
In  ibe  lower  segment  of  the  ileum  ulcers  may  be  numerous,  whilst  in 
<illier  portions  of  the  gut  Peyer  s  phu|ues  may  be  merely  hyjieremic. 
In  about  25  per  cent,  of  the  caises  tbe  typhoid  ulcers  are  found  in  the 
large  intestines — L  e,  in  the  cecum  and  colon.  Perforation  of  the 
large  bowel  is  exceedingly  rare.  Exceptionally,  tbe  appendix  is  the 
fl«atof  ulcer.  Osier  having  dissected  a  case  that  died  three  mouths  after 
an  attack  of  typhoid  fever,  in  which  be  found  a  localized  abscess  due  to 
rforation  of  the  appendix. 

Bemorrhaffe  usually  results  from   erosion  of  a  vessel — an  accident 
'kich  is  occasioned  by  the  separation  of  tbe  sloughs — but  small  bleed- 
Uigs  may  take  place   from  tbe  swollen,  byperemic  edges  of  an  nicer. 
Perforation  of  tbe   buwel  occurs  in  a  small  percentage  of  cases  (about 
*J  per  cent).     In  the  majurity  of  instances  it  is  attributed  to  a  perfura- 
live  necrosis ;  hence  it  is  that  the  stoiigbs  are  usually  found  attached 
to  the  orifice.     Perforation  may  also  occur  after  tbe  separation  of  the 
Necrosed  portions  during  tbe  stage  of  ulceration.     The  perforations  may 
fce  aiultiple,  though  tbey  are  usually  single  and  rarely  exceeding  two  in 
i^amber.     Tbe  smatb  deep  ulcers  are  more  ajit  tn  lead  to  complete  per- 
foration than   larger  ones,  and  tbe  site  of  the  orifice  is  usually  some- 
where in  the  course  of  the  lower  thirfl  of  the   ileum,      Tbe  lesions  of 
peritonitis  are  invariably  present,  and  do  ring  tbe  stages  of  necrosis 
and  ulceration  a  catarrhal  state  of  the  mucosa  of  the  small  and  large 
intestines    exists.       Tbe    diarrhea    which     usually    accompanies    this 
afleetion  is  to  he   ascribed  chiefly  to  the  catarrhal  state  of  tbe  large 
bowel. 

(*/)  Healing  follows  promptly  upon  tbe  formation  of  the  ulcer.  At 
first  a  granular  tissue  covers  its  floor.  Tbe  mucous  uiembrane  is 
replaced,  including  tbe  glandular  elements  and  epithelial  layer,  and,  as 
in  the  stage  of  necrosis  and  sloughing,  so  tbe  healing  process  advances 
inward  from  the  border  of  the  ulcer.  Indeed,  it.  is  this  ])roress  that  dis- 
lufl^es  the  necrotic  crust.  Occasionally,  ulcers  are  seen  extending  in 
one  direction  while  healing  in  aiiotber.  Tlie  cieiitrix  formed  by  tbe 
healing  of  an  ulcer  presents  a  smooth  and  often  pigmentt'd  surface. 

The  stages  thus  far  described  do  not,  strictly  speaking,  follow  one 
another,  since  two  or  more  may  be  illustrated  at  once  by  a  grou|i  of 
ulcers  occupying  the  same  section  of  tbe  intestine.  Again,  when  ileath 
occurs  during  a  relapse  fresh  ulcers  are  observed  by  the  side  of  others 
that  are  partially  healetb 

The  MesenU'Tie  Glauth* — Changes  in  tbe  mesenteric  glantis  occur 
simnltaneously  with  those  in  tbe  intestines,  and  those  situated  opposite 
t*>  the  lower  third  of  tbe  ileum,  the  portion  of  tbe  bowel  showing  the 
most  extensive  ulceration,  are  most  profoundly  involved.  Hyperemia, 
ami    later    swelling    due   to    cell-infiltration,   are    among     the    earliest 
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changes,  and  correspond  witli  the  lesions  noted  in  the  intestines  {indt 
supra).  The  mesenteric  gknd.s  exhibit  great  variations  in  size,  rang- 
ing, as  they  do,  from  that  of  a  pea  to  a  hens  egg.  Their  color-appear- 
ance is  a  grayish-red.  Resolution  occurs  quite  commonly,  but,  if  it 
docs  not  take  place,  then  necrosis  of  the  central  portion  (due,  most 
probably,  to  the  same  causes  that  produce  necrosis  of  the  intestinal 
lyniph-follieles)  occurs,  and  soppunition  has  been  observed  in  some 
cases.  Still  other  glands  become  hyperemic  and  swollen  (retroperi- 
toneal, broiicliia!,  etc.);  hut  these  almost  invariably  tend  toward 
resolution. 

The  Spleen. — With  rare  exceptions  the  spleen  becomes  enlarged  in 
typhoid  fever.  At  first  hyperemia  the  tissue  then  grows  eoft  and  gran- 
ular, and  at  times  is  almost  diffineut  on  section.  Infarction  is  not  a 
raire  ctccurrence  and  may  lead  to  suppuration.  In  some  few  caaes, 
either  spontaneously  or  as  the  result  of  injury,  a  rupture  of  the  organ 
may  occur,  and  the  records  of  2000  post-mortems  at  the  Munich  Patho- 
logic  Institute  ftirnish   5   instiinces  of  this  nature. 

(2)  Secondary  Lesions  due  chiefly  to  the  ContiEiied  Fever  and  to  Sec- 
ondary Infections.^ — The  lesions  in  other  orgiins  are  of  subsidiary  import- 
ance, anil  are,  for  the  nuKst  part,  secondary  in  nature,  though  we  can- 
not, in  the  present  state  of  our  knowletlge»  draw  a  sharp  line  of  dis- 
tinction between  these  lesions  jind  those  tliat  are  primary.  While  tlje 
patholcigic  chanj^cs  above  described  are  cbiefiy  due  to  the  direct  action 
of  the  specific  bacillus  of  tyfthoid,  yet  a  few  of  them  are  ascribed  to 
fiecondary  infection,  and,  at  all  events,  they  do  not  belong  peculiarly  to 
this  disease—/'.  //.  suppurative  processes,  etc.  Further,  in  cnnnection 
with  the  clinical  history  of  the  affection  I  shall  point  out  that  in  a 
small  percentage  of  cases  the  initial  s]>ecific  lesions  may  be  localized, 
either  in  tlie  throat  or  in  the  lungs  or  kidneys.  It  is  to  be  emphasized, 
therefore,  that  whilst  the  essential  pathcilogtc  processes  of  the  disease 
have  been  tlescribed  above,  a  classification  of  the  lesions  into  primary 
and  secondary,  based  upon  the  involvement  of  particular  organs,  can 
only  be  approximately  correct. 

The  Ihyer  early  becomes  hyperemic,  and  later  is  softer  an<l  paler  than 
is  natural.  Handford  has  described  necrotic  areas,  and  Wagner  minute 
lympbomata.  Infarction  and  abscess  occur  in  rare  instances.  The 
mucosa  of  the  fjaH-hlfuhhr  may  show  catarrhal  inflammation,  and  in 
very  rare  instances  a  croupous,  diphtheritic,  or  nlcerative  inflrimmation 
of  this  organ  may  occur.  The  bile  i.s  thinner  and  paler  than  the 
normal. 

The  microscope  reveals  [taremhymatous  and  granular  degeneration. 
The  cells  contain  an  aluindance  of  fat,  whilst  their  nuclei  Irave  lost,  in 
great  part,  their  outline. 

The  kithii'ifit,  like  the  liver,  exhibit  parcnchymatotis  degeneration. 
They  are  .somewhat  pale-looking,  are  cloudy  on  section,  and  slightly 
swollen,  and  under  the  microscope  granular  and  fatty  degeneration  of 
the  epithelial  cells  of  the  convoluted  tubules  is  observed.  More  rarely 
the  lesions  are  those  of  avute  hemtfrrhagie  lu^pkrith.  Small  areas  of 
round-cell  infiltration  may  develoj)  late  in  the  course  of  ty|dioid,  and 
these  may  present  an  appearance  similar  to  lymphonuita  or  may  undergo 
©often ing  and  suppuration,  giving  rise  Uy  miliary  abscesses.     The  mu- 
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membrane  of  the  pelvis  of  the  kidney  is  not  infrequently  the  seat 
of  &  mild  grade  of  catarrh,  and*  rarely,  of  diphtheritic  inflammation, 
Vt?sical  catarrh  is  still  more  common,  and  the  hladder  may  also  he  the 
seat  of  diphtheritic  inflammation.     Rarely  orchitis  is  encountered.    On 

C making  cultures  from  sections  of  the  kidneys  not  a  few  observers  have 
'Wu  ahle  to  demonstrate  the  specific  hacillus  of  typhoid,  particularly  in 
tW  softened  areas. 
In  the  lungs  are  found  morbid  lesions  in  nearly  all  cases  of  typhoid 
fever,  and  belonging  to  the  essential  pathologic  processes  is  bronchitis, 
due  to  a  congested  and  catarrhal  state  of  the  bronchial  mucous  mem* 
brane.  The  lesions  of  lobular  pncuraonia  present  a  complicating  con- 
dition  io  manv  instances;  those  of  lobar  pneumonia  also  may  be  j>resent» 
_  tiiougL  less  commonly.  The  so-eaOeil  h //post ad r  4'otff/t'Htkm  is  often 
found,  but  is,  I  think,  less  freijuent  than  is  supposed  b}'  many  authors, 
EmhoUe  infarctions,  having  their  origin  in  thrombi  occupying  the  right 
side  of  the  heart,  are  sometimes  present.     Gangrene  may  also  occur. 

Pleural/  is  sometimes,  though  rarely,  met  with.  It  is  most  fre- 
<|uentlv  of  the  plastic  variety,  although  empyema  occurred  in  nearly  2 
ptrceut  of  the  Munich  cases. 

The  larynx  and  the  pharynx  may  manifest  changes.      Ulcers  have 

Wn  observed  on  the  epiglottis  and  posterior  wall  of  the  larynx,  and  I 

tave  more  than  once  seen  them  on  the  pharynx.     When  situated  in  the 

larynx  they  may  extend   in  depth   till   they  reach   the  perichondrium, 

causiag    perichondritis,   with  or   without   edema  of   the   larynx   as   an 

wsociated  lesion.     Typhoid  bacilli  have  been  found  in  the  ulcers  (Eich- 

Wst).     Catarrhal,   or  even  croupous,    pharyngitis  may   occur,   and   a 

swelling  of  the  follicles  of  the  pharynx  and  base  of  the  tongue  is  to  be 

Ooticed   in  many  cases.     True  aphthous  changes,   aflfecting  the  mouth 

and  pharynx,  may  be  prei^ent  as  a  secondary  event.     The  mueona  of  the 

Uomach  is  sometimes  congested,  and  may  even  ulcerate,  although  this  is 

Tery  rarely  seen, 

Pcritonitiii  is  always  found  in  fatal  cases  in  which  the  bowel  has  been 
perforated.  The  condition  is  a  general  one,  save  in  the  rare  instances 
mentioned  below,  and  there  is  usually  much  fibrino-purulent  effusion 
present.  Diffuse  peritonitis  may  be  present  without  perforation,  and 
results  sometimes  from  a  local ii^at ion  of  the  typhoid  poison  in  the  peri- 
toneum, from  rupture  of  suppurating  mesenteric  glands,  but  more  fre- 
i|aently,  I  think,  from  direct  extension  of  intestinal  inflammation  to  the 
peritoneum. 

The  htart  may  be  the  seat  of  morbid  changes,  Acute  endocarditis 
may  be  a  very  rare  complication,  while  pericarditis  occurs  relatively 
more  often — viz.  in  14  of  the  Munich  post-mortems  before  mentioned. 
Myociirditis  is  a  not  uncommon  event,  the  cardiac  muscle  exhibiting 
parenchymatous  and,  less  commonly,  hyaline,  degeneration,  and  the  lat- 
ter change  sometimes  leads  to  sudden  rupture  of  the  muscular  fibers, 
with  a  fatal  result  (myocardite  segmentaire).  It  is,  however,  a  signif- 
icant fact  that  in  the  majority  of  instances,  even  of  the  severest  type, 
ihe  cell-fibers  may  show  slight,  if  any,  noticeable  change.  Out  of  48 
cases,  16  showed  granular  or  fatty  degeneration,  and  3  a  proliferative 
endarteritis  in  the  small  vessels  (Dewevre). 

The  arteries  have,  in  a  number  of  in,stances,  been  found  to  be  the 
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Beat  of  two  forms  of  arteritis  (Bari6) :  (a)  Acute  obliterating  arteritis, 
and  (6)  Partial  arteritis.  These  conditions  may  affect  the  smaller  ves- 
sels, particularly  those  of  the  heart,  but  they  occur  most  commonly  in 
the  arteries  of  the  lower  extremities.  Thrombi  are  found  in  the  right 
chambers  of  the  heart  and  in  the  veins — most  frequently  in  the  femoral, 
and  less  often  in  the  cerebral  sinuses. 

The  voluntary  muscles  undergo  parenchymatous  and,  occasionally,  a 
hyaline,  change,  though  this  is  not  a  feature  peculiar  to  typhoid  fever. 
The  latter  form  of  degeneration  does  not  affect  the  whole  muscle,  only 
certain  fibers  being  involved,  and  as  a  rule  the  recti  abdominis,  the  dia- 
phragm, the  adductors  of  the  thigh,  and  the  pectorals  are  the  seats  of 
the  lesion.  The  parts  affected  are  pale  and  possess  a  grayish,  waxy 
luster.  Histologically,  the  process  implies  the  transformation  of  the 
muscular  fibers,  and  especially  the  cement  substance,  into  a  homogeneous, 
pliable  mass.  Regeneration  of  the  fibers  thus  destroyed  occurs  during 
convalescence. 

The  nervous  system  presents  no  gross  lesions,  if  we  except  menin- 
gitis, the  latter  occurring  as  a  complication  ;  but  it  is  exceedingly  rare, 
having  been  present  in  only  11  of  the  2000  Munich  cases.  In  a  few 
instances  large  cerebral  hemorrhages  have  been  met  with,  but  these  are 
apparently  coincidental,  while  capillary  hemorrhages  into  the  cortex 
may  be  numerous.  Meningeal  hemorrhages  may  also  occur.  Slight 
edema  of  the  cerebral  cortex  has  been  noted.  The  peripheral  nerves 
are,  not  infrequently,  the  seat  of  parenchymatous  change,  with  or  with- 
out local  neuritis,  and  the  ganglia  of  the  trunks  of  the  vagi  exhibit  an 
inflammatory  change,  which  Levin  feels  is  the  cause  of  certain  symp- 
toms and  conditions,  such  as  laryngitis,  pharyngitis,  pharyngolysis, 
arrhythmia,  etc. 

The  blood  shows  few  important  alterations.  The  red  blood-corpuscles 
are  relatively  increased  during  the  febrile  period  and  markedly  dimin- 
ished during  convalescence,  but  the  great  loss  of  water  during  the 
former  period  and  a  reabsorption  during  the  latter  will  explain  these 
interesting  facts  (Henry).  Leukocytosis  is  absent,  and  there  is  often  an 
actual  decrease  in  the  number  of  leukocytes.  The  mononuclear  forms 
are  more  numerous  than  in  health. 

Etiology. — Bacteriology. — The  bacterium  which  is  the  specific  cause 
of  typhoid  fever  was  discovered  by  Eberth,  whose  researches  were 
later  confirmed  by  the  careful  investigations  of  Gaffky.  It  is  a  short, 
thick  bacillus,  «about  three  times  as  long  as  it  is  broad,  with  rounded  ends 
(Fig.  1).  It  is  motile,  due  to  the  presence  of  cilia  on  both  sides,  and 
when  stained  exhibits  vacuolations  that  have  been  mistaken  for  spores. 
It  is  easily  stained  with  all  the  anilin  dyes.  It  has  been  found 
in  the  intestinal  tract,  in  the  lymph-glands,  contents  of  the  intes- 
tine, spleen,  liver,  and  blood ;  in  fact,  it  has  been  found  in  nearly  all 
the  organs  of  the  body.  Upon  gelatin  plates  it  develops  in  gravish 
translucent  colonies  with  irregular  borders  and  ridged  surfaces.  I  pon 
agar  the  growth  is  not  characteristic ;  upon  the  potato,  especially  if  it 
has  been  rendered  slightly  acid,  it  forms  a  perfectly  transparent  growth 
that  is  only  evident  as  a  slight  apparent  increase  of  moisture  upon  the 
surface,  and  as  offering  a  greater  resistance  to  the  point  of  the  needle 
when  scraped  across  it.     It  neither  coagulates  milk,  liquefies  gelatin. 
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nor  produces  indol.  The  organism  never  forms  spores.  Gaffky  de- 
scribed the  formation  of  spores,  and  his  observation  was  afterwards  con- 
firmed by  Chantemesse  and  Widal,  but  Buchner  and  Pfeil  subsequently 
showed  that  the  suspicious  bodies  were  merely  conglomerations  of  pro- 
toplasm that  had  undergone  a  plas- 
molytic  process.  Moreover,  the  ba- 
cillus has  no  more  powers  of  resist- 
ance   than    the     ordinary    bacteria.       J^^f  \ 


J 


Inoculated  into  lower  animals,  it  fre- 
quently causes  fatal    results  without 
producing  the  lesions  characteristic  of     ^ 
typhoid   in   human  beings,  although  • 

occasionally   typical   typhoid    ulcers  } 

have  been  found.     The  susceptibility    \*  m 

of  lower   animals,  though    normally     \     *        *  /  '        A 

slight,  can  be  increased  by  prelim i-        *,         nP"^       d  ' 


nary  injections  of  saprophytic  bacte- 


% 


ria,  this  result  having  been  observed 

bv  Alessi  when  he  exposed  animals    „     ,    a.    ^  , , ,,  !t,,    ,...  ^     „         ,_ 

•    .  ,  ,S  .      o   '  Fig.  1.— Typhoid  bacilli  with  flagella ;  X  1000. 

to  the  gases  produced  by  putretying 

matters.  The  poison  is  probably  a  toxin,  and  it  is  quite  possible  to 
render  the  lower  animals  immune  to  disease.  Usually  in  making  a 
bacteriologic  diagnosis  the  typhoid  bacillus  is  to  be  separated  from 
those  organisms  that  morphologically  resemble  it  and  present  almost 
identical  characteristics  upon  various  culture-media.  Particularly  is 
this  true  of  the  bacterium  coli  commune,  which  differs,  though  not 
invariably,  in  the  fact  that  it  produces  fermentation  of  the  saccharine 
meflia,  or  forms  indol  in  peptone  bouillon,  and  coagulates  milk,  with  the 
production  of  an  acid  reaction.  Eisner  has  proposed  cultivation  of  the 
fecal  organisms  upon  acid  glycerin  potato  to  which  1  per  cent,  of  potas- 
sium iodid  has  been  added.  At  the  end  of  twenty-four  hours  the 
typhoid  bacillus  has  formed  minute,  grayish-white  points  upon  the 
culture-media,  while  the  bacterium  coli  commune  has  formed  luxuriant 
colonies.  At  the  end  of  forty-eight  hours  the  typhoid  bacilli  appear  in 
clear  shining  drop-like  and  finely  granular  colonies,  and  the  bacterium 
coli  commune  in  much  coarser  granular  colonies  that  are  brownish  in 
color. 

Of  late  this  method  has  been  found  more  or  less  inaccurate,  and 
Eisner  himself  admits  that  it  is  untrustworthy. 

The  real  poison  of  typhoid  fever  must,  therefore,  be  a  chemical  sub- 
stance secreted  by  the  bacillus — typho'tozin — and  Brieger  has  extracted 
the  latter  agent,  finding  that  it  produces  the  fever,  nervous  symptoms, 
and  the  other  manifestations  characteristic  of  the  affection.  Most  authors 
agree  that  the  bacilli  cannot  maintain  a  permanent  existence  outside  the 
human  body.  From  time  to  time,  however,  the  conditions  indispensable 
to  the  growth  and  development  of  the  typhoid  germs  prevail,  and  cor- 
responding with  such  periods  of  time  more  or  less  extensive  epidemic 
outbreaks  of  the  disease  may  occur.  It  is  known  that  the  typhoid 
bacilli  may  retain  their  vitality  from  seven  to  fourteen  days  in  water, 
disappearing  from  the  same  on  account  of  the  presence  of  saprophytes ; 
but  an  epidemic  or  an  endemic  of  typhoid  fever  implies  persistent  con- 
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tamination  of  the  drinkiug-water.  Multiplication  of  the  bacilli  may 
take  place  in  water,  in  milk  (very  rapidly),  and  in  the  soil  (where  they 
preserve  their  vitality  under  favorable  conditions  for  months).  Freezing 
does  not  kill  them,  as  they  may  live  in  ice  for  several  months  (Prudden). 
They  have  been  discovered  in  infected  water,  but  are  thoroughly  destroyed 
by  boiling. 

Predisposing  Causes. — Typhoid  fever  is  particularly  prevalent  in  tem- 
perate latitudes  and  in  every  quarter  of  the  globe.  Among  the  influ- 
ences predisposing  to  the  disease  are — 

(a)  (Geographic  Location. — In  temperate  zones  it  prevails  con- 
stantly and  to  a  greater  or  less  extent.  But,  though  the  disease  occurs 
most  frequently  in  temperate  climates,  it  cannot  safely  be  inferred  that 
climate  per  se  exerts  any  marked  influence  over  its  appearance.  Thus 
it  has  been  shown  in  recent  times  to  be  comparatively  common  in  the 
tropics  as  well  as  in  many  cold  latitudes  (Iceland,  Norway,  etc.). 

(6)  Seasons  exert  a  decided  influence  upon  the  frequency  of  the 
occurrence  of  typhoid.  According  to  the  statistics  of  Murchison,  Bart- 
lett.  Osier,  Hirsh,  and  others,  the  time  of  greatest  liability  to  typhoid 
fever  is  during  the  late  summer  and  the  early  autumn,  the  months  in 
which  cases  are  most  frequent  being  August,  September,  and  October. 
The  remaining  summer  and  autumn  months  yield  a  relatively  larger 
number  of  cases  than  the  winter  and  spring:  again,  in  winter  more 
cases  are  met  with  than  in  the  spring,  which  furnishes  fewer  cases  than 
any  other  season  of  the  year.  After  dry  summers  typhoid  fever  is 
especially  apt  to  be  prevalent,  and,  according  to  Baumgarten,  a  rela- 
tively large  amount  of  dust  in  the  atmosphere  may  disseminate  the 
typhoid  germs. 

{c)  Condition  of  the  "  Ground  Soil." — Pettenkofer  and  his  disciples 
contend  that  when  the  standing  water  in  the  soil  reaches  a  high  level 
fewer  cases  occur,  and  when  it  falls  to  a  low  level  or  below  the  mean 
height  the  cases  become  more  numerous.  This  dictum,  however,  has 
not  as  yet  been  conclusively  proven  with  reference  to  many  localities. 
Whilst  the  condition  of  the  soil  as  to  moisture,  etc.  cannot  explain  all 
of  the  peculiarities  noticeable  in  the  behavior  and  distribution  of  the 
disease,  certain  characteristics  of  the  soil  may  furnish  the  conditions 
essential  to  the  growth,  development,  and  multiplication  of  the  typhoid 
bacillus,  and  it  is  certain  that  epidemics  of  typhoid  fever  occur  repeatedly 
without  regard  to  the  condition  of  the  ground-water. 

{(i)  Age. — Typhoid  fever  may  occur  at  any  age.  It  is,  however, 
especially  frequent  among  young,  robust  individuals  between  the  ages 
of  fifteen  and  thirty  years.  Later  in  life  it  becomes  progressively  less 
frequent,  though  cases  have  occurred  at  or  beyond  the  seventieth  year. 
Young  children  are  not  exempt,  and  cases  among  them  are  of  rather 
frequent  occurrence,  if  we  except  those  under  one  year  of  age. 

(e)  Sex  probably  does  not  affect  the  degree  of  liability  in  typhoid 
fever. 

(/)  Individual  Predisposition. — This  may  be  acquired  or  inherited. 
An  instance  of  acquired  predisposition  is  to  be  noted  in  the  great  sus- 
ceptibility which  exists  among  persons  who  have  recently  moved  from 
rural  districts  to  cities.  Thus,  Louis  found  ''that  of  129  cases,  73  had 
not  resided  in  Paris  over  ten  months,  and  102  not  over  twenty  months.'* 
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To  account  for  this  fact  we  have  the  influence  of  a  change  both  of  sani- 
tary surroundings  and  of  the  habits  of  life.  That  the  predisposition  to 
this  affection  may  also  be  inherited  I  have  no  doubt.  We  must  assume 
in  these  cases  the  existence  of  certain  peculiarities  of  the  family  soil 
to  account  for  the  heightened  receptivity  that  is  so  often  observed  in 
and  throughout  successive  generations.  Most  persons,  however,  and 
perhaps  most  families,  seem  to  enjoy  natural  immunity  from  the 
affection. 

{g)  Intestinal  Oatarrh. — It  is  quite  probable  that  a  catarrhal  state 
of  the  intestinal  mucosa  produces  local  predisposition  to  infection  with 
the  typhoid  poison.  I  have  observed  cases  of  influenza,  with  marked 
catarrh  of  the  gastro-intestinal  tract,  to  be  followed  promptly  by  the 
symptoms  of  typhoid  fever  {vide  Influenza).  The  occurrence  of  typhoid 
fever  confers  an  approximate,  though  not  an  absolute,  immunity  against 
subsequent  attacks. 

(A)  NervouB  Influences. — Great  mental  excitement  and  overwork  are 
among  the  predisposing  nervous  causes. 

In  this  connection  two  questions  present  themselves  for  consideration : 

(1)  What  are  the  methods  of  conveyance  of  the  poison  into  the  human 
body? 

In  the  first  place,  isolated  cases  and  epidemics  of  typhoid  fever  are 
alike  to  be  attributed  to  antecedent  cases  of  the  disease,  and  this  fact 
presupposes  that  the  bacillus  of  typhoid  leaves  the  body  of  the  sufferer 
during  the  attack.  This  it  does  in  the  stools,  which  are  practically  the 
only  primary  source  of  infection  and  contain  the  bacillus  of  Eberth 
in  great  numbers.  From  the  dejecta  the  bacilli  may  be  conveyed  to 
well  persons  by — 

(a)  Infected  Drinking-water. — In  the  vast  majority  of  instances  the 
poison  is  transmitted  from  those  affected  with  the  disease  to  those  in 
good  health  through  the  drinking-water  supply.  This  has  been  especi- 
ally true  in  those  extensive  epidemic  outbreaks  in  which  the  mode  of 
origin  has  been  traced.  Wells,  storage  reservoirs,  springs,  and  rivers 
may  alike  become  contaminated  and  cause  epidemic  prevalence  of  the 
disease. 

In  the  spring  of  1885  a  most  instructive,  though  deplorable,  epi- 
demic occurred  in  Plymouth,  Penna.,  a  town  of  8000  inhabitants.  At 
first  the  nature  of  the  affection  was  not  recognized,  and  before  it  ceased 
to  appear  1200  persons  were  affected,  with  130  resulting  deaths.  This 
epidemic  was  investigated  by  Shakespeare  and  L.  H.  Taylor,  and  was 
found  to  have  arisen  from  a  single  case  of  typhoid  occurring  in  a  house 
on  a  hill  which  sloped  toward  the  water-supply  of  the  town.  This 
patient  was  ill  during  January,  February,  and  March,  while  the  ground 
was  frozen  and  covered  with  snow,  upon  which  the  dejecta  were  thrown 
by  the  attendant.  On  March  25th  there  was  a  considerable  rainfall, 
followed  by  a  sudden  thaw,  and  the  water,  unable  to  sink  in  the  frozen 
earth,  ran  at  once  through  the  various  surface  channels  into  a  brook, 
which  in  turn  emptied  into  the  reservoir.  Goincidently  with  the  thaw 
the  patient  had  frequent  and  copious  stools,  and,  strangely  enough,  for 
certain  reasons  the  infected  water-supply  was  at  the  same  time  more 
largely  drawn  upon  than  usual.  On  April  10th  other  cases  of  the  dis- 
ease appeared,  and  careful  investigation  showed  that  those  citizens  who 
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obtained  their  water  from  other  sources  than  the  infected  reflenroir 
escaped  the  disease. 

(6)  Infected  milk  frequently  conveys  the  poison.  It  may  become 
polluted  by  water  which  has  been  used  either  to  wash  the  cans  or  for 
diluting  purposes,  or  the  bacilli  may  be  transferred  to  milk  by  the 
unclean  hands  of  the  milker.  Numerous  instructive  epidemics,  origi- 
nating in  infected  milk,  have  been  reported  (Murchison,  Ballard,  Alm- 
quist,  and  others). 

Solid  forms  of  food  (salads,  celery,  fruits,  etc.)  may  be  contaminated 
by  infected  water  or  dust  or  by  the  fingers  of  the  nurse  or  the  patient. 
A  fly  which  has  alighted  on  the  soiled  linen  of  a  typhoid  patient  in  a 
ward  may  subsequently  contaminate  the  milk  or  other  food  (Osier).  H. 
W.  Conn  has  shown  that  oysters  while  being  fattened  or  freshened  may 
become  infected,  and  the  careful  studies  of  Foote  teach  us  that  the 
typhoid  bacillus  will  not  only  retain  its  vitality  in  the  salt  water  in 
which  the  oysters  are  fed,  but  that  it  will  live  even  longer  in  the 
oyster  itself. 

((•)  Contagion  or  Direct  Transmission. — This  necessitates  direct  con- 
tact with  the  typhoid  stools,  and  its  possibility  cannot  be  denied.  It 
affords  a  ready  explanation  for  contraction  of  the  disease  by  nurses  who 
attend  to  the  stools,  the  bed,  and  the  body-linen  of  the  patient,  and  by 
laundresses  who  are  also  obliged  to  handle  the  soiled  clothing,  and  who 
are  affected  with  great  relative  frequency. 

{d)  "Ground  Soil." — According  to  Pettenkofer's  view  {vide  9upra\ 
the  typhoid  bacilli  are  rarely,  if  ever,  transferred  directly  from  the  sick 
to  the  healthy.  On  the  contrary,  he  contends  that  the  typhoid  poison 
which  leaves  the  body  of  an  infected  person  must  undergo  modification 
or  development  in  the  ground-soil  before  it  is  potent  to  cause  the  disease 
in  question.  These  facts  are  opposed  to  the  view  that  typhoid  fever  is 
transferable  by  conta<rion. 

{e)  Sewer  Gas. — The  typhoid  stools  frequently  find  their  way  into 
the  sewers,  and  if  they  have  not  been  thoroughly  disinfected  may  there 
meet  with  all  the  conditions  favorable  to  the  growth  and  propagation  of 
the  bacilli.  Moreover,  if  under  these  circumstances  the  house-drain  be 
defective,  typhoid  bacilli  may  escape  into  and  contaminate  the  atmo- 
sphere of  homes,  infecting  receptive  occupants.  Alessi*s  experiments 
fro  to  show  that  animals  are  rendered  highly  sensitive  to  the  typhoid 
bacillus  by  the  inhalation  of  prases  of  putrefaction.  But  the  recent 
researches  of  Bergey  and  of  Abbott  seem  to  show  that  sewer  gas  is 
not  decidedly  deleterious,  and  it  certainly  cannot  of  itself  cause  typhoid 
fever. 

(2)  Through  what  channel  or  channels  does  the  typhoid  bacillus  gain 
entrance  into  the  human  system  ? 

(^7)  Almost  invariably  the  bacilli  are  swallowed  with  drinking-water 
or  food,  particularly  milk.  It  must  not  be  forgotten  that  bacilli  when 
inhale<l  may  find  lodgement  in  the  mouth,  pharynx,  etc.,  and  then  be 
carried  along  into  the  stomach  with  the  next  food  or  drink  that  is 
ingested.  In  the  stomach  they  meet  with  the  acid  gastric  secretions, 
which  often  destroy  them.  They  may,  however,  pass  into  the  intesti- 
nal canal,  where  the  alkaline  juices  of  the  small  intestines  furnish  every 
condition  necessary  for  their  further  growth  an<l  development.     They 
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penetrate  the  mucoeia  and  attack  prinaarily  the  solitary  follicles  and 
reyer's  plaques.  Next  tliey  invade  the  mej!?enteric  glands,  reachinor  the 
circulation,  spleen,  liver,  and  other  organs  a  little  later 

(ti)  The  possibility  that  the  haeilli  may  reach  the  blood-stream  through 
the  respiratory  organs  must  be  conceded  :  and  hence  tbe  added  possi- 
lility  that  they  may  set  up  initiatory  ie.^ions  either  in  the  ton.sils  or 
lungs,  paiising  thence  into  tlie  circulation,  must  also  be  granted,  although 
cases  nircly  originate  in  this  manner. 

Clinical  History.— L  Incubation. — The  average  duration  of  the 
period  of  incubation,  or  the  time  between  the  introduction  of  the  poison 
into  the  system  and  the  appearance  of  the  tirst  active  symptoms,  ranges 
from  ten  davs  to  three  weeks,  tbouj^b  it  sometimes  lasts  for  a  liin"er, 
and  oftener,  I  think,  for  a  shorter^  time>  During  this  period  the  putient 
may  experience  no  deviation  from  health,  but  in  most  cases  there  are 
prodromal  symptoms,  such  as  languor,  loss  of  appetite,  nausea,  headache, 
neuro-muscular  pains  in  the  back  and  limbs,  a  disinelination  to  exercise, 
etc.  These  symptoms  last  usual  I  y  i'nna  a  few  days  to  a  week  or  more. 
_  H  General' Symptomatology  and  Course. — ^'^n  account  of  the  peculiar 

^^1  temperature-curve  in  typhoid  fever  its  course  falls  naturally  into  three 
^^V periods — the  stage  of  development;  the  acme  or  fastigium  (correspond- 
r  ing  to  the  height  of  the  disefi^e) ;  and  the  stage  of  decline  or  defer ves* 
I  cence.  It  is  convenient  to  speak  of  the  various  weeks  of  the  affection 
ft  when  referring  to  these  stages.  Thus,  the  first  week  represents  the 
^^L stage  of  development,  the  second  and  third  weeks  (in  cases  of  average 
H  severity)  the  fastigium.  while  the  fourth  week  in  the  typical  form  (the 
third  week  in  mild  cases)  corresponds  to  the  third  or  declining  stage  of 
the  disease. 

(a)  Stage  of  Development. — The  invasion,  as  a  rule,  is  not  sudden, 
but  gradual,  the  sympioms  being  cliilliness  and  fevcnshness,  with  in- 
crease in  the  severity  of  the  prodromal  symptoms.  Typhoid  fever 
rarely  starts  in  with  a  distinct  rigor.  At  or  about  this  time  nose-bleed 
betrays  the  nature  of  the  disease  in  a  considerable  proportion  of  the 
cases.  The  symptoms  just  described  are  ijuickly  followed  by  a  prostra- 
tion sufficiently  well  nmrked  to  compel  most  ]>atients  tu  tnke  their  beds. 
From  this  latter  event  is  usually  dated  the  onset  of  the  affection.  It  is 
safer,  however,  to  regard  the  time  of  occurrence  of  the  above-mentioned 
symptoms  (elevation  of  temperature,  with  its  attendant  discomforts)  as 
the  time  of  onset,  since  many  patients  continue  in  their  avocations  for 
days  after  the  appearance  of  the  first  symptoms. 

With  the  progress  of  the  initial  period  the  symptoms  usually  increase 
in  severity  with  considerable  rapidity ;  the  temperature  rises  day  by 
day,  till,  at  the  end  of  four  or  five  days,  tlie  second  stage,  or  fastigiom, 
is  reached.  Anorexia  is  complete,  thirst  is  great,  headache  rather  in- 
tense, the  skin  hot  and  dry  to  the  feel,  the  tongue  coated,  the  sleep  dis- 
turbed, and  constipation  often  marked.  The  patient  may  com]dain  of 
fits  of  chilliness,  alternating  with  tlushings  of  beat,  and  there  is  a  slight 
cough  with  some  thoracic  oppression.  The  pulse  is  ipiickened  (from  90 
to  110  per  minute)  and  ins  full,  though  rarely,  thus  early,  is  it  dicrotic. 

The  pkt/sicn!  git/Ng  are  not  prominent.  The  abdumcn  is  often  slightly 
distended  and  tender;  the  spleen,  on  palpation,  is  found  to  be  somewhat 
swollen. 


(b)  Fastiginm,  or  the  second  stage,  commences  usually  on  the  fourtli 

or  fifth  day  of  the  disease,  and  lasts,  in  tjjiical  cases,  about  two  weeks. 
During  the  first  week  of  tlie  fastigium  (the  second  of  the  disease)  tlie 
general  symptoms  become  more  mjirked,     TIjc  fever  remains  high  (the 
evening  teiiiperature  usually  reaching  103°  or  104°  F.  (40,°  C.),  and 
exhibits  the  continued  type.     The  pulse  is  accelerated  but  not  dicrotic. 
Tlie  headache  disajjpears,  and  mental  dulness  and  slowness  are  conspicu- 
ous, but  there  may  be  mild  delirium,  particularly  at  night.      There  18  a 
I     dry  eougb  and  the  phy^sical  s'lgna  indicate  more  or  less  extensive  bron- 
chitis.    The  tongue  is  coated  and  may  become  dry,  the  belly  is  some- 
what swollen   and   tender,   and    diarrhea    replaces    constipation.      The 
'      spleen  is  decidedly  enlarged^  and  about  the  eighth  day  of  the  disease  a 
i      number  of  roseate  spots,  which  are  pathognomonic,  appear  on  the  trunk. 
I      During  the  latter  part  of  this  week  a  grave  or  even  fatal  condition  may 
I      be  developed  as  a  result  of  intense  nervous  or  pulmonary  symptoms,  in- 
testinal hemorrhage,  or  perforation. 
I  During  the  second  week  of  the  fastigium  (the  third  week  of  the  dis- 

ease) the  marked  general  symptoms  already  noted  persist  in  severe  types 
I  of  the  affection.  The  pulse  varies  from  110  to  130,  and  the  tempera- 
,  ture  may  approach  the  remittent  type.  In  addition,  this  period  fur- 
(  nishes  the  most  numerous  as  well  as  the  most  untoward  comjjlications 
I  (lobular  pneumonia,  hypostatic  congestion  of  the  lungs,  intestinal  hem- 
f>rrliage,  perforation,  peritonitis,  etc/),  and  in  the  absence  of  serious 
local  complications  grave  general  conditions  may  be  presented, 
I  (c)  Stage  of  Decline  or  Defervescence.— At  the  end  of  the  second 

^tage,  and  about  the  twenty -firs  I  day  of  the  disease,  in  favorable  cases 
the  fever  begins  to  decline,  and  with  it  the  other  general  and  local 
symptoms  gradually  disappear.  This  is  followed  by  true  convalescence. 
In  protracted  cases,  however^  the  fourth  week  of  the  disease  may  present 
much  the  same  clinical  indications  as  the  third,  and  these  may  even  be 
intensified.  Fre<juently  an  aggravated  type  of  the  typhoid  state  is  now 
superadded,  the  symptoms  being  stupor,  muttering  delirium,  suhsultus 
tendinum,  a  rapid,  feeble  pulse,  a  dry,  brown  tongue,  marked  diarrhea, 
greatly  swollen  belly,  and  an  involuntary  discharge  of  feces  and  urine. 
Inflammatory  complications  may  add  to  the  perils  of  the  condition. 

In  not  a  few  cases  the  febrile  period  is  prolonged  into  the  fifth,  and 
rarely  into  the  sixth  or  even  the  seventh  week,  and  the  fever  observed 
when  defervescence  is  retarded  presents  an  irregular  type.  I  have  else- 
where reported  a  case  in  which  it  lasted  not  less  than  seven  weeks,* 
About  this  time  recrudescences  and  relapses  may  occur  in  typical  cases. 
.  Different  epidemics  of  typhoid  fever,  however,  vary  so  greatly  in  their 
I  clinical  character istics  as  to  make  it  impossible  to  include  all  cases  in 
any  outline  of  the  course  of  the  disease  that  might  he  attempted.  The 
above  sketch  embraces  the  more  or  less  nearly  typical  eases. 

III.  Chief  Clinical  Features  in  Detail.. — {a)  Course  of  the  Fever. — 
During  the  stage  of  development  (the  first  four  nr  five  days)  the  temper- 
ature usually  rises  in  *'  step-hidder  "  ffishion.  The  evening  exacerbation 
is  nn  each  day  from  a  degree  and  a  half  to  two  degrees  higher  than  on 

'      A   ('nse  of  Ty|>boitl  Fever;  nuroemiiH  Inte«tinji1   Hemorrhagp«,  the  Amoutit  of 
HUnxi    I^ofil   Ix'inK  Seventy-eight  and  *>iie-half  Oimce** ;  and  <.*bslinftte   Vomiting,  witK 
.Jiecovtry/'  JtUtrHiUiimai  (jtinits,  vol.  i.  5th  i»trie»,  April,  1895,  p.  29. 


I 


TYPHOID  FEVER, 


29 


I        res 
I        ^ 


the  preceding,   and  the   same  is   true  of  the  moruing  remissions.     A 
glance   at  the  temperature -charts  (Figs.  2  and  3)   will  show  that  the 

loming  remissions  touch  a  level  from  one-half  to  one  ilegree  lower  than 

e  preceding  evening  registers. 
When  the  fastigiuni  is  reached,  the  evening  temperature  raav  be 
103^;  104^  or  105^  F.  (39.4°--40.5^  C),  and  is  usnally  thus  nmin^ 
taraed,  with  slight  morning  remissions,  iluring  the  first  and  some- 
times during  the  second  week  of  this  period.  More  often,  during  the 
htter  half  of  the  fastigium  (the  third  or  fourth  week  of  the  disease) 
the  morning  Ciall  of  temperature  beeomes  deeideiUY  greater.  According 
to  my  own  observation,  the  height  of  the  fastigium  is  reached  a  day  or 
two  after  its  onset  or  at  the  end  of  the  first  week  of  the  affection.  Marked 
morning  remissions  are  a  favorable  indication.  On  the  other  hand^  and 
contrary  to  the  general  rule^  the  moruing  temperature  may  be  higher 
than  the  evening*  forming  a  somewhat  unfavorable  symptom.  Morning 
temperatures  of  104^  F.  (40*^  C.)  or  over  are  indicative  of  a  .serious 
tvpe.  In  many  instances  of  mild  grade  the  evening  temperature  at  no 
time  exceeds  103°  (39.4^  C),  but  oscillates  between  100f°  and  102f ° 
F.  (38.1*^-39.2°  C).  In  cases  of  average  intensity  the  morning  remis- 
sions touch  lO^'^-lOSf'^  F.  (89.2*=*  C).  and  the  evening  exacerbations 
reach  lfl4-^104f  "^  F.  (40.3''  C).  When  the  temperature  rises  above  10r»° 
F.  <  40.0*^  C.)  hyperpyrexia  exists.  Ampugnani  made  studies  of  hourly 
charts  from  200  cases  of  typhoid  fever,  and  found  the  maximum  tem- 
rature  to  occur  between  tliree  and  six  o'clock  in  the  afternoon,  and 
the  minimum  between  four  and  eight  o'clock  in  the  morning.  The 
duration  of  the  fas^tigium  exhibits  a  wide  range  and  is  dependent  upon 
a  variety  of  conditions — *\  //.  the  degree  of  mildness  or  severity  of  the 
type,  the  presence  or  absence  of  complications,  etc.  In  cases  of  a  mild 
character  it  lasts  from  a  few  days  to  one  week  ;  in  cases  of  average 
severity,  from  ten  days  to  two  weeks ;  in  the  severest  form.s,  from  two 
to  four  weeks. 

In  typical  cases  the  end  of  the  fa,stigium  marks  the  beginning  of  the 
last  stage  (that  of  defervescence),  and  during  this  period  the  tempera- 
ture falls  by  lysk.  Measured  by  days,  it  declines  by  degrees,  both 
the  morning  and  evening  temperatures  being  often  one  or  two  degrees 
lower  than  on  the  preceding  day.  Thus  is  formed  a  more  or  less  regu* 
\i\t  step-like  line  of  descent.  To  this  general  rule  there  are  two  nota- 
ble exceptions :  From  the  beginning  of  the  period  of  defervescence  the 
morning  remissions  may  strike  the  normal  point,  wliile  the  evening  ex- 
acerbations  become   le.ss   and   less  marked,    until   they  also   touch    the 

lormal.  Under  these  circumstances  the  temperature-curve  resembles 
Wmcwhat  that  of  the  quotidian  intermittents,  and  rarely  the  tertian 
type  of  curve  obtains.  In  comparatively  rare  instances  the  morning 
temperature  shows  a  deeper  remission  on  each  successive  day,  w^hile  the 
evening  temperature  remains  high  for  several  days,  when  it  also  declines. 
This  period  lasts  from  one  week  to  ten  days— a  longer  time  than  in  the 
t  instance. 

In  the  severe  and  protracted  forms  of  typhoid  fever  there  occurs 
between  the  second  stage  (fastigium)  and  the  third  stage  (defervescence) 
another,  to  which  Wuuderlich  has  given  the  name  of  the  '*  ambiguous 
period.*"     This  lasts  from  a  few  days  to  s  week  or  more,  and  is  charac- 


TYPHOID  FEVER  31 

terized  by  a  striking  diurnal  range  of  temperaturOf  with  marked  irreg- 
ularities. It  is  probable  that  it  is  sometimes  produced  by  an  auto- 
infection. 

Abnormal  Course  of  the  Fever. — The  pyrexial  peculiarities  yet  to 
be  pointed  out  are  less  usual  than  the  foregoing,  though  of  suf- 
ficient frequency  of  occurrence  to  demand  a  brief  description. 

The  first  stage  varies  but  little  from  the  regular  course  described 
above.  A  sudden  elevation  of  temperature,  however,  is  seen  in  those 
rare  cases  that  begin  with  a  severe  rigor,  and  frequently  with  accom- 
panying pneumonic  symptoms.  The  first  stage  is  but  rarely  noted  by 
the  physician  for  the  reason  that  the  patient  does  not  come  under  ob- 
servation at  an  early  period. 

As  before  pointed  out,  the  fa%tigium  exhibits  the  widest  variations 
as  to  its  duration.  In  the  lightest  forms  it  may  be  practically  absent, 
defervescence  setting  in  upon  the  first  day  of  the  fastigium.  There  is 
also  a  class  of  cases  in  which,  throughout  the  greater  part  of  their 
course,  the  fever  is  distinctly  intermittent  or  remittent,  and  in  which 
careful  blood-examination  fails  to  disclose  the  plasmodium  malarice.  The 
same  characteristic  marks  the  temperature-curve  in  those  rare  instances 
of  typhoid  fever  which  occur  in  subjects  previously  infected  with  malaria. 
These  two  classes  of  cases  run  a  favorable  course  as  a  rule. 

Sudden  deep  temporary  drops  in  the  temperature  may  occur  during 
the  fastigium.  (1)  This  may  take  place  during  the  early  part  of  the 
fastigium  without  obvious  cause.  (2)  Intestinal  hemorrhage  almost 
invariably  produces  a  sudden,  and  sometimes  a  great,  fall  of  tempera- 
ture. Osier  has  reported  a  case  in  which  a  drop  of  10°  F.  (5.5°  C.) 
followed  melena.  The  blood  does  not  appear  in  the  evacuations  of  the 
patient  for  six  to  twelve  hours  or  more  after  the  temperature  has  begun 
to  fall ;  and  hence  a  critical  decline  of  temperature  during  the  latter 
part  of  the  second  and  the  third  week  of  the  disease  suggests  that  hemor- 
rhage has  probably  taken  place.  (3)  The  occurrence  of  peritonitis  is 
marked  by  a  sudden  and  considerable  fall  of  temperature..  (4)  In  the 
female,  abortion  or  premature  delivery  occurring  in  the  course  of 
typhoid  fever  produces  a  decided  lowering  of  the  temperature.  (5) 
Collapse  of  the  circulation  sometimes  occurs  with  a  notable  remission 
of  temperature — an  ominous  association  of  events,  and  one  which  I 
observed  in  two  cases  occurring  in  females  in  the  Medico-Chirurgical 
Hospital.  In  one  of  these  cases  two  such  periods  of  collapse  occurred, 
and  in  the  other  three,  though  both  finally  recovered  under  prompt  and 
continuous  stimulation.  Occasionally  hyperpyrexia  is  observed  in  typhoid 
fever,  and  most  frequently  just  before  dissolution,  when  the  thermometer 
may  register  108°  or  even  109°  F.  (42.7°  C).  A  fresh  rise  with  marked 
irregularity  of  temperature  may  occur  during  the  latter  part  of  the  fas- 
tigium or  the  period  of  decline,  and  is  often  dependent  upon  some  local 
complication  (late  pneumonia,  parotitis,  etc.). 

The  stage  of  defervescence  is  sometimes  much  prolonged,  though 
most  frequently  there  is  simply  a  slight  evening  elevation  (99°  to  100°  F. — 
37.7°  C),  the  morning  temperature  being  normal.  The  causes  of  retarded 
decline  are,  for  the  most  part,  obscure.  I  believe  that  many  of  them  are 
ascribable  to  a  mild  grade  of  auto-intoxication,  and  in  my  hands  a  mild 
saline  laxative  has  been  the  means  of  cutting  them  short  in  a  number 
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of  instances.  An  examination  should,  however,  be  made  for  some 
localized  inflammatory  complication,  though  this  is  not  always  dis- 
cernible, as  in  the  case  of  suppuration  in  the  mesenteric  glands,  etc. 
Sluggish  typhoid  ulcers,  which  refuse  to  heal  promptly  and  are  due  to 
the  now  well-known  post-typhoid  anemia,  may  act  as  a  cause  of  the 
slow  decline. 

Post-typhoid  Elevations  of  Temperature. — After  both  the  evening 
and  morning  temperatures  have  become  normal,  fresh  temporary  eleva- 
tions (102°  or  103°  F.— 38.8°  or  39.4°  C.)  frequently  appear.  They 
are,  as  a  rule,  unassociated  with  any  other  symptoms,  and  at  the  end  of  a 
few  days  the  temperature  falls  rapidly  to  the  normal.  These  are  termed 
recrudescences^  and  are  to  be  distinguished  from  true  typhoid  relapses. 
They  are  probably  produced  in  various  ways — by  errors  in  diet,  consti- 
pation, mental  emotion,  excitement,  etc. — and  there  are  cases  in  which 
the  presence  of  the  fever  seems  to  be  really  a  nervous  phenomenon 
(Osier).  It  is  most  common  in  children  and  in  persons  of  a  decidedly 
nervous  temperament.  Certain  local  sequelse  may  cause  post-typhoid 
fever,  such  as  abscess,  periostitis,  etc.  Rarely  during  convalescence  a 
sudden  and  marked  elevation  of  temperature,  accompanied  or  not  by 
rigor,  occurs,  but  it  is  usually  of  short  duration  and  seldom  is  of  serious 
import.  I  recently  saw,  with  the  attending  physician.  Dr.  Modell,  a 
case  in  which  the  temperature  had  been  normal  for  six  days,  when 
rigors,  followed  by  steep  elevations  of  temperature,  occurred  several 
times  and  at  intervals  of  thirty-six  or  forty-eight  hours.  These  high 
temperatures  were  followed  by  a  rapid  decline  to  the  normal,  and  by 
sweating,  leaving  the  patient  profoundly  exhausted.  Subsequently  the 
convalescence  was  slow,  but  uninterrupted. 

Afebrile  Typhoid, — As  the  term  indicates,  typhoid  fever  may  run 
a  course  attended  with  all  of  the  characteristic  symptoms  save  the  fever. 
Cases  of  this  kind  are  of  great  rarity. 

(h)  Skin. — The  eruption  is  highly  characteristic,  and  usually  decides 
the  diagnosis.  It  makes  its  appearance  on  or  about  the  eighth  day,  and 
sometimes  a  little  later.  Occasionally  it  does  not  appear  until  the  tenth 
or  twelfth  day  of  the  disease.  It  consists  of  distinct,  rose-colored,  and 
slightly  elevated  papules,  having  a  rounded  or  lenticular  form  and  a 
diameter  varying  from  one  or  two  to  three  lines.  The  papules  are 
almost  invariably  found  upon  the  trunk,  and  especially  upon  the  upper 
part  of  the  abdomen  and  the  lower  part  of  the  thorax,  to  which  regions 
they  may  be  wholly  confined.  They  may,  however,  be  absent  from  the 
usual  seats  and  present  elsewhere,  so  that  the  sides  of  the  trunk,  the 
back,  and  the  thighs  should  always  be  inspected.  They  disappear  upon 
pressure,  but  reappear  prom[)tly  when  pressure  is  removed.  These 
rose-colored  spots  last  three  or  four  days,  and  appear  in  successive 
crops,  each  one  being  made  up,  usually,  of  a  few  spots — a  half-dozen  to 
a  dozen.  Rarely  the  eruption  is  abundant  on  the  trunk,  even  extend- 
ing to  the  extremities  and  hea<l ;  but  there  is  no  direct  correspondence 
between  the  extent  of  the  eru[)tion  and  the  severity  of  the  cases.  Occa- 
sionally the  spots  are  entirely  absent — a  condition  most  frequently  met 
with  in  children,  and  less  often  in  elderly  persons. 

Other  eruptions  are  often  present,  and  their  negative  diagnostic 
value  must  be  kept  in  remembrance.     Minute  pearly  vesicles  (sudamina) 
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may  appear.  They  are  limited  to  the  abdomen,  the  axilla,  and  to  the 
JDQer  surface  of  the  thighs  as  a  rule,  and  are  in  great  measure  due  to 
profuse  sweating. 

A  scarlet-colored  erythematous  eruption  sometimes  appears  at  a  com- 
paratively early  period  in  typhoid  fever,  distributed  chiefly  over  the 
abdomen  and  chest,  and  rarely  spreading  to  the  extremities  as  well. 
Urticaria  and  petechias  are  rarely  seen,  though  the  latter  may  occasion- 
ally result  from  the  transformation  of  a  rose-colored  spot.  Extensive 
ecchymoses  may  occur,  but  are  rare,  and  merely  symptomatic  of  the 
hemorrhagic  diathesis.  Cutaneous  boils  and  abscesses  due  to  secondary 
infection  with  the  pyogenic  coccus  are  a  comparatively  frequent  and 
late  development  in  the  course  of  the  disease.  Peliamata  typhosa  in 
the  form  of  little  bluish  subcuticular  spots  (the  '*tfiches  bleu&tres''  of 
the  French  writers)  may  appear,  but  they  are  not  related  specially  to 
typhoid  fever,  and  in  a  recent  case  of  my  own  were  undoubtedly  due  to 
pediculi.  Gangrene,  chiefly  of  the  lower  extremities,  has  been  noted  in 
a  few  instances,  and  is  probably  due  to  an  obliterating  endarteritis, 
thrombosis,  or  embolism. 

Profuse  sweixts  form  a  conspicuous  symptom  in  many  epidemics  of 
the  disease,  with  or  without  accompanying  fits  of  chilliness  or  rigors, 
and  mark  the  sudoral  form  of  typhoid  fever  (Jaccoud).  Some  of  these 
instances  closely  resemble  ordinary  intermittents  (vide  infra^  Diagnosis). 
Edema  of  the  skin  is  sometimes  observed  and  is  due  most  frequently  to 
anemia  or  cachexia,  though  sometimes  to  nephritis.  A  local  form  of 
edema  affecting  the  leg  is  not  uncommon,  and  for  this  form  thrombosis 
of  the  femoral  vein  is  chiefly  responsible.  A  peculiar  '^  musty  "  odor 
is  exhaled  from  the  skin  in  some  instances  of  typhoid  fever,  and  mainly 
in  those  whose  skin-surface  has  been  more  or  less  neglected.  In  all 
such  cases,  and  in  all  cases  of  prolonged  duration,  bed-sores  are  likely 
to  develop.  They  are  most  prone  to  occur  on  the  nates  and  the  heels, 
and,  once  started,  they  are  apt  to  spread  till  they  attain  to  large  dimen- 
sions, with  extensive  undermining  of  the  skin.  The  condition  is  now 
serious,  and  may  be  the  cause  of  an  unfavorable  termination,  even  after 
the  patient  has  successfully  resisted  the  fever.  During  and  after  the 
conclusion  of  convalescence  the  hair  falls  out,  but,  fortunately,  it  is 
invariably  renewed.  The  nails  sometimes  become  roughened  and  brittle, 
and  in  rare  instances  drop  off,  while  transverse  pale  lines  or  ridges  can 
usually  be  observed  in  them,  marking  the  impairment  of  nutrition  during 
the  disease  {vide  Relapse). 

(c)  Digevtiye  System. — The  symptoms  referable  to  the  gastro-intes- 
tinal  canal,  though  not  very  striking  in  most  cases,  are  of  the  utmost 
importance  and  interest  because  of  their  direct  connection  with  the 
pathognomonic  lesions  of  typhoid.  Beginning  with  the  intestinal  canal, 
and  thence  proceeding  to  the  symptoms  presented  by  the  stomach,  spleen, 
liver,  throat,  and  mouth,  will  be  a  natural  and  convenient  order  in  which 
to  study  the  symptoms  connected  with  the  alimentary  tract. 

At  the  onset  of  typhoid  fever  constipation  is  the  general  rule,  and 
this  may  persist  to  the  end  of  the  illness,  though  more  commonly  a 
moderate  diarrhea  appears.  During  the  second  week  of  the  affection 
the  stools  number,  on  the  average,  from  two  to  four  or  more  daily.  It 
is  only  in  comparatively  rare  instances  that  ten  or  twelve  or  more  move- 
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ments  per  diem  occur,  the  severity  of  the  diarrhea  depending  more  upon 
the  degree  of  catarrh,  particularly  of  the  large  intestine,  that  uiay 
he  present,  than  upon  tbe  degree  and  extent  of  the  ulcers.  AVhen, 
however^  as  rarely  happens,  the  uleerative  process  is  chiefly  limited  to 
the  colon,  it  is  an  important  factor  in  tbe  production  of  the  diarrhea. 
Indeed,  in  those  instances — not  altogether  rare — in  which  there  h  nr^ent 
diarrhea  of  a  dysenteric  character,  the  ulcers  are  especially  marked  in 
the  colon,  with  diphtheritic  inflammation  of  the  mucosa  as  a  fretjuently 
associated  lesion.     Involuntary  discharge  of  tiie  feces  may  occur. 

The  stooh  present  a  characteristic  yellow  appearance,  suggesting  hy 
their  color  and  consistence  a  comparison  with  pea  soup.  They  are  usu- 
ally either  iluid  or  of  the  consistence  of  jelly,  and  are  offensive  and  of 
an  alkaline  reaction*  On  standing  they  separate  into  two  layers — ^an 
upper,  liquid,  cloudy  layer,  and  a  low^er,  thick  yellow,  sedimentary  layer, 
in  which,  on  macroscopic  exammation,  remnants  of  food  and  grayish 
yellow  fragments  (necrotic  crusts  of  Peyer's  pla<|ues)  from  a  half  to  an 
inch  in  length  may  be  detected-  Microscopically,  they  have  been  found 
to  contain  undigested  particles  of  food,  epithelial  d^l>ris.  Mood-corpus- 
cles, crystals  of  triple  phosphates  in  abundance,  and  innumerable  bac- 
teria. Laboratory  experimentalists  have  been  able  to  demonstrate  the 
presence  of  the  typhoid  bacillus  in  the  dejecta.  TtfmpaniteH,  mainly 
affecting  the  colon,  is  a  common  though  rarely  a  striking  feature,  and 
cases  of  a  qnite  serious  nature  are  (ibst/rve^l  in  which  the  abdomen 
presents  a  concavity  throughout  the  entire  illness.  The  latter  is  less 
unfavorahle,  by  far,  as  a  symptom  than  excessive  tympanites,  which 
interferes  with  both  the  respiration  and  heart  action,  rympanites  is 
apt  to  be  most  marked  in  serious  cases  which  have  diarrhea  as  a  promi- 
nent symptom,  though  the  latter  may  not  even  be  ]^resent.  It  is  due  to 
the  generation  of  gas  from  decomposing  food,  and  to  the  arrest  of  peri- 
staltic movements  in  consequence  of  the  degeneration  of  the  muscular  is 
of  the  intestines.  Pain  is  absent  in  the  majority  of  cases,  and  when 
present  is  not  intense,  save  in  rare  instances.  Pressure  upon  the  ileo- 
cecal region  usually  causes  a  gurgling  noise^  but,  although  this  symp- 
tom is  commonly  present,  it  is  not  characteristic  of  the  disease.  There 
is  generally  also  a  slight  ilegree  of  tendernei=*s  of  the  abtlomen  under 
pressure,  most  marked  in  the  right  iliac  fossa,  and  hence,  in  all  proba- 
bility, due  to  the  presence  of  ulcers  in  this  region.  Absence  of  tenderness, 
however,  is  not  a  safi?  indication  of  the  ahsence  of  extensive  ulceration. 
Extreme  sensitiveness  generally  denotes  peritonitis  (often  without  per- 
foration), though  the  symptom  may  be  quite  well  marked  as  a  result  of 
constipation  only. 

Ifitt'iftinai  hemorrhage  occurs  in  from  4  to  7  per  cent,  of  eases,  its 
frequency  varying  with  diflferent  epiiiemics.  The  hemorrhages  appear 
almost  invariably  during  the  latter  part  of  the  second  and  third 
week,  being  caused  by  the  opening  of  blood-vessels  during  the  necrotic 
or  ulcerative  process.  Bleedings  may  also  t«ike  place  from  the  soft 
and  hyperemic  edges  of  the  ulcer  (vitfe  supra),  and  when  it  occurs 
quite  early  in  the  disease  it  may  be  in  consequence  of  an  excessive 
hyperemia  of  the  lymph-follicles.  The  amount  may  be  so  small  as  to 
be  scarcely  discernible  by  the  naked  eye,  or  it  may  be  tVom  one  to  two 
or   three   pints   (0.5-1.5    liters),   or  even  more.      In  one  of  my  own 
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*at  the  Meilico-Chirurgical  Hospital  the  total  amount  of  blood  dia- 
rged  from  the  bowel  was  78^  ounces,  or  very  Dearly  5  pints  (2.5 
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presents 
md  that  which  is  passed  last  may  be  tarry. 

The  significance  of  intestinal  hemorrhage,  however  ^slight,  is  always 
grave.  On  the  other  hand,  recovery  is  possible  even  if  the  hemorrhage 
be  copious  and  oft-repeated,  as  is  shown  by  the  case  before  cited  from 
my  own  experience;  and  in  general  terms  it  may  be  said  that  death 
supervenes  in  from  30  to  40  per  cent,  of  all  cases.  A  fatal  result  may 
occur  aa  the  direct  effect  of  a  sudden  profuse  hemorrhage.  When  death 
does  not  follow  imraediatelvt  however,  the  signs  of  collapse  (more  or 
lees  intense)  and  of  anemia  appear;  yet  intestinal  hemorrhage  some- 
times exerts  a  favorable  influence,  and  particularly  on  the  temperature 
and  nervous  symptoms.  In  a  couple  of  instances  I  have  observed 
stupor  and  delirium  quickly  giving  place  to  perfect  consciousness. 
Xastly,  when  typhoid  fever  occurs  in  the  hemorrhagic  diathesis  melena 
Toay  manifest  itself  in  connection  with  hemorrhage  from  other  outlets 
«f  the  body. 

Perforation^  which  almost  invariably  produces  fata!  diffuse  peritonitis^ 
is  the  accident  most  to  be  dreaded.  It  does  not  bear  a  fixed  relation  to 
the  severity  of  the  affection,  but  in  the  2000  Munich  cases  (vide  supra) 
perforation  occurred  in  114:  and  according  to  Fitz,  who  tabulated 
4680  cases  of  typhoid  fever,  there  is  a  mortality  of  6.58  per  cent,  from 
perforation  of  the  bowel.  It  is  much  more  common  in  males  than  in 
females,  and  appears  in  a  ratio  of  about  71  to  2\K  Affe  has  a  decided 
influence,  the  com  pi  i  cut  ion  being  most  marked  between  ten  and  forty 
years  old,  whilst  in  children  it  is  rare;  and,  though  perforation  may 
occur  at  any  time  in  the  course  of  typhoid  fever,  it  is  most  common  be- 
tween the  second  and  fourth  weeks  of  the  disease.  In  the  cases  ana- 
lyzed hj*  Fitz  perforation  was  found  in  the  ileum  in  8L4  per  cent,*  in 
the  large  intestine  in  12.9  per  cent.,  in  the  vermiform  appendix  in  2.5 
per  cent.,  and  in  the  jejunum  in  1.20  per  cent.  The  accident  is  usu- 
ally announced  by  the  sudden  advent  of  acute  pain  in  the  abdomen, 
qnickly  followed  by  the  symptoms  of  collapse:  and  the  fact  thjit  diffuse 
peritonitis,  following  perforation,  may  develop  insidiously  must  be 
recollected.  The  abdomen  becomes  greatly  distended  as  a  rule,  and  is 
exquisitely  tender  to  the  touch.  Fluctuation  can  sometimes  be  elicited. 
On  pereuBinon  splenic  and  hepatic  diilness  are  often  absent,  and  in  this 
connection  there  is  danger  in  ranking  an  error  in  diagnosis,  since  hepatic 
dulness  is  also  wanting  when  the  distended  intestines  lie  in  front  of  the 
liver.  The  general  collapse  of  the  circulatory  system  is  evidenced  by 
the  pinched  features,  hollow  cheeks,  vomiting,  and  the  small,  frequent 
pulse. 

No  other  complication  is  so  grave  as  peritonitis.  Its  causes  have 
been  pointed  out  previously  {vuii'  p.  21),  but  from  a  clinical  point  of 
view  a  division  of  all  the  cases  into  two  classef*— those  due  to  perfora- 
tion and  those  due  to  other  agencies— is  desirable.  The  instances  that 
develop  independently  of  actunl  perforation  are  not  of  infrequent  occur- 
rence. They  usually  assume  tbe  local  or  circumscribed  form  of  peri- 
tonitis, which  is  occasioned  by  direct  extension  of  the  inflammatory  pro- 
cess from  the  intestinal  ulcers.     The  condition  presents  corresponding 
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areas  of  tenderness  ander  gentle,  and  especially  under  prolonged,  pres- 
sure.  It  is,  however,  confessedly  difficult  to  diiignose  between  the  intra-  ■ 
and  extni-intestjual  states,  which  are  accompanied  hy  sensitiveness  to 
gentle  psilpatioo,  particularly  when  peritoneal  intiamruation  exists  in  a 
mild  forra.  Generalized  peritonitis  may  succeed  to  the  circumscribed 
variety  in  consequence  of  the  extension  of  inflammation  to  the  peri- 
toneal sac,  and  without  perforation. 

The  mesenhrit^  It/mji/t't/latuh  may  soften  or  suppurate  {i*kie  Pathol- 
ogy), and,  as  before  mentioned,  may  be  the  exciting  cause  of  a  recru- 
descence, or  they  may  rupture  and  cause  iliff'use  peritonitis. 

The  Spleen, — Witli  few  exceptions  the  spleen  is  enlarged  in  ty- 
phoid fever,  the  edge  usually  being  palpable  below  the  margin  of  the 
ribs,  on  or  before  the  commencement  of  the  fastigium.  It  generally  goes 
on  increasing  in  size  till  near  the  beginning  of  the  third  week,  and 
lessens  during  the  latter  part  of  the  third  and  fourth  weeks.  In  four  of 
Osier's  autopsies  it  weighed  less  than  normally.  Swelling  of  the  spleen 
is  sometioies  absent  after  a  copious  intestinal  hemorrhage,  as  well  as  in 
elderly  typhoid  subjects.  As  before  mentioned,  the  enlargement  in 
many  cases  is  not  demonstrable  by  percussion  when  the  tympanites  is 
excessive,  hnt  by  means  of  careful  palpation  we  can  in  most  cases  satisfy 
ourselves  of  its  existence  or  non-existence,  despite  the  great  distention 
of  the  bowel.  Suppurative  infarcts,  or  softening  of  the  spleen  may 
start  a  peritonitifii.  Rarely,  rupture  of  the  organ  may  occur,  which  is 
manifested  usually  by  intense  pain  in  the  splenic  region,  A  slight 
swelling  of  the /iVcr  can  sometimes  be  detected,  and  as  a  rule  paren- 
chymatous degeneration  takes  place.  Among  the  least  frequent  of 
complications  is  jaundice,  and  abscess  of  the  liver  also  rarely  occurs. 

The  Sfowtieh. — The  stomach  offers  no  characteristic  symptoms.  Of 
the  anorexia,  which  is  constant  until  recovery  begins,  enough  haa 
been  said,  but  during  convalescence  the  appetite  returns,  becoming  even 
voracious.  Nausea  and  vomiting  may  occur  during  any  stage  of  the 
disease,  and  are  most  common  at  the  beginning,  but  when  they  appear 
as  late  symptoms  they  are  probably  excited  either  by  gastric  ulceration 
or  by  peritonitis.  Nausea  is  usually  traceable  to  definite  causes-^ — cither 
to  errors  in  diet  or  to  the  use  of  irritating  medicaments,  but  that  vomit- 
ing does  occur  from  unknown  and  inevitable  causes  in  very  rare  in- 
stances I  am  fully  convinced.  This  sort  of  vomiting  was  present  in  the 
afore-mentioned  case  reported  by  myself  in  which  there  were  profuse 
hemorrhages.     It  may  become  a  serious  or  even  fatal  symptom. 

The  Pharj/Hj-. — ^The  phan'ux  fre«|ucntly  shows  catarrhal  irritation, 
and  the  patient  may  complain  of  ilryness  or  a  burning  sensation  in  the 
throat.  Actual  sore  throat  may  be  present  at  the  time  of  onset,  and 
this  may  be  associated  with  a  diffuse  erythematous  rash^  suggesting 
scarlatina. 

TV***  Totisih. — There  is  a  special  form  of  typhoid — tonsilh-ti/phoid 
or  phnriingo'ftiphuiti — in  which  there  appear  upon  the  tonsils  peculiar 
patchy  elevations,  whitish  in  color,  which  undergo  suhseijuent  ulcera- 
tion.     It  is  not  improbable  that  these  lesions  result  from  the  local  action 
of  the  specific  bacillus  in  an  unusual  situation.      Thrtfnh,  affecting  the 
mouthy  throat,  and  even  extending  to  the  esophagus,  not  infrequently 
as  a  complication.     The  tongue  is  heavily  coated,  as  a  rule,  with 
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a  yellowish-white  fur ;  later  it  clears  off  near  the  edges  and  tip,  while 
the  center  becomes  dry  or  brown  and  sometimes  fissured.  The  lips 
are  also  dry,  sometimes  fissured,  and  often  covered  with  dry,  black 
crusts  (sordes).  Ulcerative  stomatitis  may  occur  if  the  mouth  be  not 
kept  clean.  Under  these  circumstances  secondary  lesions  evincing 
unpleasant  and  even  serious  symptoms  may  also  arise  in  organs  more 
or  less  remote  from  the  mouth,  and  among  these  is  parotitis^  which  is 
most  probably  caused  by  the  staphylococcus  or  streptococcus  reaching 
the  parotid  gland  by  way  of  Steno*s  duct.  The  condition  is  betrayed 
by  such  symptoms  as  pain,  redness,  and  finally  by  fluctuation,  with  an 
elevation  of  the  bodily  temperature.  It  is  a  late-appearing  develop- 
ment, and  is  usually  unilateral,  though  it  may  be  bilateral.  Suppura- 
tive otitis  media^  a  rarer  complication,  arises  in  a  similar  manner,  the 
pathogenetic  agents  passing  from  the  throat  to  the  ear  through  the 
Eustachian  tube. 

(d)  Respiratory  System. — As  pointed  out  in  the  section  on  Pathology, 
bronchitis  is  almost  invariably  present,  but  in  the  majority  of  instances 
the  cough  is  slight.  The  condition  is  recognized  by  the  existence  of 
numerous  sibilant  r&les.  Very  rarely  is  it  a  striking  feature  in  the 
early  stage  of  typhoid  fever,  and  then,  except  this  fact  be  remembered, 
room  for  error  of  diagnosis  exists.  Moreover,  in  cases  that  are  im- 
properly treated  the  bronchial  secretions  are  apt  to  accumulate,  and  a 
well-marked  bronchitis  may  be  the  result.  It  may  be  said,  however, 
that,  as  a  rule,  bronchitis  does  not  assume  a  severe  type  in  cases  which 
receive  proper  attention  from  the  beginning,  provided  the  patient  be 
not  unusually  stupid  or  unconscious.  When  the  nervous  phenomena 
are  pronounced,  however,  and  the  patient  maintains  the  dorsal  decubitus 
(expectorating  little  or  nothing),  bronchitis  of  a  severe  grade  and  affect- 
ing the  smaller  bronchi  is  almost  inevitable.  The  occurrence  of  an 
intense  generalized  bronchitis  is  also  favored  by  certain  other  con- 
ditions, such  as  corpulence,  advanced  age,  emphysema,  etc. ;  and  these 
are  the  cases  that  are  apt  to  lead  to  lobular  infiltration — the  so-called 
aspiration  pneumonia. 

Lobular  pneumonia  may  take  on  a  putrid  nature  and  the  consoli- 
dated area  may  become  gangrenous.  As  a  sequel,  pleurisy  with  efiusion 
or  empyema  may  originate  in  consequence  of  the  infiltrated  lobules 
being  contiguous  to  the  pleura.  If  these  lobules,  occupying  the 
periphery  of  the  lung,  become  gangrenous,  perforation  of  the  pleura, 
leading  to  pyopneumothorax,  may  result.  Lobular  pneumonia  may  be 
attended  with  hurried  breathing  or  troublesome  cough.  More  com- 
monly, the  local  symptoms  are  either  altogether  wanting  or  feebly 
marked,  and  this  is  especially  true  of  the  severer  forms  of  lobular  pneu- 
monia, which  occur  in  patients  in  whom  profound  nervous  prostration 
coexists  with  more  or  less  complete  unconsciousness.  Sole  reliance  is 
to  be  placed  upon  the  results  of  a  physical  examination,  which  even  in 
the  absence  of  subjective  symptoms  should  be  repeated  daily.  Points 
or  surfaces  of  dulness,  most  marked  near  the  bases  of  the  lungs  and 
frequently  on  both  sides,  are  found  on  percussion.  Fine  moist  rfiles, 
most  marked  toward  the  bottom  of  the  thorax,  form  a  very  character- 
istic sign,  and  are  heard  in  every  direction  on  auscultation.  In  order 
to  ensure  a  certain  diagnosis  of  lobular  pneumonia  both  the  circum- 
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scribed  dalness  and  moist  r&les  must  be  found  present  in  the  same 
situation. 

Lobar  pneumonia  is  a  not  onoommon  complication.  In  a  small  per- 
centage of  cases  it  derelops  early,  and  is  most  probably  the  result  of  a 
special  concentration  of  the  poison  in  the  longs,  giving  rise  to  the  so- 
called  pneumo-typhoid  ferer  (ride  infra^  Varieties).  These  cases  are 
often  mistaken  for  primary  lolmr  pneumonia.  Their  onset  may  or  may 
not  be  marked  by  a  rigor,  but  it  is  usoaUy  more  gradual  than  that  of 
primary  lobar  pneumonia.  Characteristic  typhoid  symptoms  soon  follow, 
and  at  the  end  of  the  first  week  or  thereabouts  the  pulmonary  symptoms 
gradually  abate,  while  those  most  characteristic  of  typhoid  (enlarged 
spleen,  roseate  spots,  etc.)  occupy  the  foreground.  Lobar  pneumonia 
more  often  develops  as  a  late  complication — in  the  second  or  third  week, 
or  eren  during  conralescence — ^but  it  is  not  attended  by  the  usual  phe- 
nomena (rigor,  cough,  rusty  expectoration,  intense  chest-pain,  etc.),  and 
hence  may  be  easily  overlooked.  The  temperature  may  be  either  quite 
elevated  or  at  times  only  moderate.  The  diagnosis  is  to  be  made  from 
the  physical  signs,  together  with  the  peculiar  temperature-curve,  which 
may  present  marked  irregularities.  Pulmonary  infarction  and  abscess 
of  the  lungs  are  occasional  complications. 

Hypostatic  congestion  of  the  lungs^  due  to  enfeeblement  of  the  cardio- 
pulmonary circulation,  is  a  comparatively  frequent  concomitant,  appear- 
ing in  the  third  week  of  the  disease.  It  is  generally  bilateral,  affecting 
the  base  of  the  lungs,  and  is  promoted  by  the  effects  of  gravitation,  it 
is  almoHt  always  associated  with  more  or  less  edema  of  the  lungs.  The 
subjective  symptoms,  including  fever,  are  usually  negative,  while  the 
objective  signs  are  those  of  partial  or  complete  consolidation  of  the 
baneH  (defective  resonance  or  dulness,  broncho-vesicular  breathing,  with 
moiHt  rales).  Miliary  tuberculosis  rarely  develops  as  either  a  complica- 
ting affection  or,  it  may  be,  as  a  sequel.  A  spasmodic  or  jerking  inspi- 
ration when  pneumonia  does  not  exist  is  a  precursor  of  coma  (Flint). 

Larynffitis^  indicated  by  hoarseness,  is  an  occasional  complication. 
The  laryngeal  ulcers  may  extend  in  depth  to  the  perichondrium,  and 
in  this  way  may  rarely  promote  that  grave  though  not  necessarily  fatal 
condition,  perichondritis  with  edema  of  the  glottis.  The  symptoms  of 
laryngeal  stenosis  are  apt  to  develop. 

Epistaxis  appears  early  in  a  large  number  of  cases,  and  is  a  valuable 
diagnostic  symptom.  It  may  also  occur  during  the  fastigium,  and  par- 
ticularly toward  the  latter  part,  when  it  is  of  little  or  no  diagnostic,  but 
of  grave  prognostic,  significance.  It  is  apt  now  to  be  troublesome,  and 
may  even,  as  in  a  case  I  saw  recently  with  Dr.  I.  Newton  Snively,  be 
so  persistent  as  to  lead  to  a  fatal  issue. 

(e)  The  circulatory  system  presents  no  characteristic  symptoms.  The 
heart-sounds  are  but  little  affected,  as  a  rule.  In  cases  of  asthenic  type 
and  in  severe  typical  instances  the  first  sound  of  the  heart  may  grow 
quite  feeble  and  ultimately  resemble  the  second  (embryocardia).  Under 
these  circumstances  a  soft  systolic  murmur  may  be  faintly  heard  along 
the  left  border  of  the  sternum.  Among  occasional  complications  pre- 
sented by  the  heart  is  pericarditis,  and  still  less  frecjuent  is  endocarditis. 
Myocarditis  is  somewhat  more  common.  The  sudden  development  of 
circulatory  collapse  in  the  course  of  typhoid  fever,  as  previously  noted. 
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may  be  due  chiefly  to  myocardial  inflammatioD  ;  and  tht^re  may  be  a 
brief  though  alarming  deraDgement  of  the  heart  action,  due  to  func- 
tional disturbances  of  the  sympathetic  and  pneumogastric  nerves. 

The  puhe  is  accelerated,  but  not,  as  a  general  rule,  in  proportion  to 

t;he  height  of  the  temperature  until  late  in  the  alfection.      Its  average 

r^te  is  from  84  to  108,  but  it  may  go  much  higher,  and  when  the  pulse 

M  maintained  at  130  or  more  for  days  together  it  is  of  ominous  import* 

The  temperature^  moreover,  may  be  of  average  height,  while  the  pulse 

ms  normal  or  only  slightly  quickened  throughout;  and  hence  the  increase 

in  the  pulse*rate  cannot  be  due  solely  to  the  elevation  of  temperature, 

As  before  intimated,  the  extreme  debility  which   comes  on  during  the 

third  week  in  severe  cases  may  hai^e,  as  one  of  its  munifestations,  a  very 

rapid  pulse,  reaching  to  160  or  more  (the  so-called  running  pulse),  and 

with  or  without  marked  irregularity*      Slight  irregularity  is  sometimes 

observed,  either  during  the  height  or  decline  of  the  affection,  but  as  a 

rule  this  soon  disappears,  and  proves  of  no  serious  consecjuence.    Marked 

E temporary  accelerations  are  often  caused  by  undue  exertion  or  mental 
excitement.  The  lowered  arterial  tension  is  shown  hy  a  dicrotism  of 
the  pulse — a  symptom  which  is  not  characteristic  of  typhoid  fever,  how- 
ever, since  it  is  well  marked  in  other  acute  infectious  diseases,  though 
less  freijuently.  During  convalescence  the  pulse  often  becomes  sub- 
normal in  rate,  and  brachycardia  is  oftener  a  sequel  of  typhoid  than  of 
any  other  acute  infectious  disease. 
Venous  thromhosh  occurs  in  1  per  cent,  of  all  cases  (Murchison). 
It5  most  frequent  seat  is  the  left  femoral,  and  the  next  most  frequent 
the  right  femoral  vein,  and  it  is  the  immediate  result  of  canliac  weak- 
ness, except  perhaps  in  those  rare  instances  that  arise  early  io  typhoid. 
For  the  latter  no  definite  cause  has  a^  yet  been  found.  Coming  on.  as 
it  usually  does,  during  convalescence,  it  manifests  itself  by  swelling 
_  and  edema  of  the  extremity  affecte<h  There  are  pain  in  the  ihiglis  and 
calves,  and  tenderness  (on  pressure)  over  the  course  of  the  femoral 
?ein,  and  often  in  the  region  of  the  calf  of  the  leg  as  well.  It  causes 
fever  of  a  moderate  grade  and  irregular  type,  and  then  in  the  course  of 
from  two  to  three  weeks  the  swollen  member  may  be  reduced  to  its 
normal  dimensions.  This  complication  is  usually  not  of  a  serious 
nature.  Occasionally,  however,  clotting  extends  into  the  pelvic  veins, 
or  even  into  the  vena  cava,  when  the  condition  becomes  more  serious, 
and  sudden  death  has  resulted  from  the  detachment  of  emboli.  The 
thrombus  may  undergo  suppuration,  to  which  systemic  septic  infection 
may  be  a  secondary  event. 

Thrombosis,  and  less  frequently  embolism »  in  the  arteries,  combined 
with   renal,  splenic,  and  pulmonary  inftircts,   may  be  encountered  in 
phoid  fever. 
The  large  or  small  arteries  mav  become  obliterated,  either  by  em- 
holism    or  thrombosis,   in  extremely  rare  instances,   but  whether   the 
^thrombosis  under  these  circumstances  is  hrought  about  by  a  peculiar 
ndition  of  the  blood  which  favors  clotting,  or  by  a  localixed  arteritis, 
or  in   consequence  of  the  operation  of  these  combined  factors,   is  not 
definitely  known.     If,  as  is  usual,  the  femoral  artery  be  involved,  the 
lood-supply  to  the  foot  and  leg  is  cut  off  and  gangrene  of  those  parts 
must   follow.     The  condition   may   be   bilateral.     It    may  be  detected 
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early^  owing  to  the  absence  of  a  femoral  palse,  before  the 'signs  of  gan- 
gvene  appear,  but  the  condition  is  liighly  dangerous.     Recovery  ensues  ■ 
in  perhaps  more  than  half  of  tbe  ca^es.  ■ 

The  blood  presents  certain  changes,  some  of  which  are  valuable  for 
diagnostic  purposes*  In  those  rnre  cases  in  which  copious  diarrhea  or 
profuse  sweats  are  present  the  red  corpuscles  may  be  relatively  increased 
in  number  during  the  febrile  pt-riod,  owing  to  loss  of  water.  There  is, 
however,  in  the  majority  of  instances,  little  or  no  decrease  in  the  num- 
ber of  red  corpuscles  till  tfje  end  of  the  second  week.  They  are  mark- 
edly diminished,  as  a  rule,  during  convalescence-  Indeed,  tbe  oligo- 
cythemia may  attain  to  an  immoderate  degree.  In  one  of  Osier  s  casea 
the  number  of  red  corpuscles  was  as  low  as  1,300,000  per  c.mm.,  but  I  M 
have  personally  never  tbutid  the  blood-count  under  1,800,000.  m 

There  is  a  greater  relative  decrease  in  the  amount  of  hemoglobin 
than  in  the  number  of  rod  corpuscles,  and  the  restoration  of  the  hemo- 
globin in  the  convalescent  period  takes  place  more  slowly  than  that  of 
the  red  corpuscles.  The  number  of  white  corpuscles  remains  at  or  a 
little  below  the  health  standard  until  late  convalescence,  when  it  ginks 
to  a  moilerate  degree — furnish mg  a  count  of  about  2000  per  c.mm. 
This  fact  is  an  important  aid  in  the  differentiation  of  typhoid  fever  from 
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Fro.  4.— Ch«rt  mi]stmUnjr  the  blood -chan (res  In  typhoM  frver:  jspper  cnrre,  r«d  corposcles; 

niiddk  curve,  hemogliibln ;  lower  cune,  white  cvrpuwles. 

acute  inflammations  and  infections  (febrile)  affections  accompanied  hy 
exudation^  in  which  lenkocytosis  is  marked,  and  from  all  suppurative 

iirocesses  in  which  the  polynuclear  neutrophiles  are  moderately  increased. 
n  typhoid  fever  there  is  also  a  relative  preponderance  of  the  mono- 
nuclear forms  in  addition  to  the  absolute  decrease  of  the  leukocytes* 
The  blood-characters  in  typhoid  are  shown  in  the  accompanying  chart 
(Fig.  4). 
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(/)  Nervons  STStem. — The  persistent  headache  that  is  almost  always 
present  is  among  the  most  prominent  symptoms  during  the  first  week, 
bat  it  diminishes  steadily  daring  the  early  part  of  the  second,  as  a  rule. 
It  afTects  the  temporal,  occipital,  and  cervical  regions,  and  when  the 
onset  is  comparatively  sudden,  pain  in  the  back  is  also  a  more  or  less 
conspicuous  feature  during  the  first  few  days  of  the  illness.  In  a  small 
class  of  cases,  however,  the  effects  of  the  typhoid  bacilli  or  their  toxins 
are  manifested  solely  in  the  nervous  system  from  the  very  onset.  In 
such  there  are  violent  headaches,  retraction  of  the  head,  rigidity,  pho- 
tophobia, and  muscular  twitchings  (rarely  convulsions)— all  of  which 
symptoms  indicate  meningitis.  The  diagnosis  of  meningitis  as  a  com- 
plication must  be  made  with  extreme  caution,  since,  no  matter  how  com- 
plete the  clinical  picture  may  be,  the  post-mortem  examination  usu- 
ally reveals  a  total  absence  of  meningeal  inflammation.  It  must  not 
be  forgotten,  however,  that  meningitis  is  one  of  the  rarest  of  the 
complications  of  typhoid  fever.  Vertigo  may  accompany  the  head- 
ache, but  it  seldom  outlasts  the  latter.  Before  delirium  manifests  it- 
self wakefulness  and  restlessness  at  night  are  very  annoying,  and  later 
the  same  symptoms  may  be  observed  associated  with  the  delirium.  In 
cases  of  moderate  severity  mental  dulness,  and  even  actual  hebetude,  are 
almost  invariably  present.  Questions  are  apt  to  be  answered  inconsist- 
ently and  in  monosyllables,  and  the  patient  sleeps  poorly,  notwithstand- 
ing the  pseudo-somnolent  state  in  which  he  almost  constantly  appears. 

Delirium  is  frequent  in  the  severer  cases.  It  is,  however,  not  an 
uncommon  event  for  those  of  moderate  severity  to  be  free  from  this 
symptom  throughout  the  attack.  It  is,  as  a  rule,  most  marked  at  night 
or  at  some  time  when  the  patient  is  lefl  alone.  His  delusions  may 
impel  him  to  attempt  to  leave  his  bed,  but  more  commonly  there  is 
mild  or  noisy  delirium,  with  more  or  less  restlessness.  He  may  lie 
somnolent,  soliloquizing  in  a  loud  whisper  (muttering  delirium),  and 
this  so-called  typnomania  may  gradually  give  place  to  actual  coma  to- 
ward the  close  of  the  middle  period  of  the  disease.  In  not  a  few  cases 
— mild  or  severe — coma  is  developed  suddenly,  and  is  often  a  mortal 
symptom.  Still  another  unfavorable  sign  is  a  picking  at  the  bed-clothes 
or  a  grasping  at  imaginary  objects  (carphologia). 

The  delirium  may  assume  an  hysteric  .type,  the  patient  usually  ex- 
hibiting the  saddest  emotions,  and  if  he  be  an  alcoholic  he  may  be 
seized  with  delirium  tremens.  In  a  case  of  typhoid  fever  that  I  saw 
recently  with  Dr.  S.  W.  Morton  hysteric  delirium  developed  during 
convalescence,  but  did  not  last  more  than  twenty-four  or  thirty-six  hours. 

The  motor  nerves  also  present  notable  disturbances  in  association 
with  the  sopor  and  the  forms  of  delirium  previously  described.  Slight 
twitchings  of  the  muscles  of  the  face  and  extremities  are  quite  common, 
and  when  they  affect  the  tendons  of  the  wrist  and  fingers  the  term  sub- 
sultui  tendinum  is  applied.  The  lips,  tongue  (especially  when  pro- 
tmded),  lower  jaw,  and  even  the  extremities,  are  often  in  a  state  of  con- 
stant tremor.  During  this  motor  irritability  the  reflexes  are  increased, 
but  when  profound  coma  comes  on  they  are  either  largely  diminished  or 
totally  abolished.  The  toxins  and  chemical  secretions  of  the  typhoid 
bacillus,  actinff  poisonously  upon  the  nervous  centers,  are  undoubtedly 
the  cause  of  the  nervous  symptoms  in  typhoid. 
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analysis  of  2122  cases  of  malaria  tyjihoid  fever  was  associated  in  8.^ 
Mniiy  instances  of  .^o-called  typho-uiiilarial  fever  would  be  shown  to  he 
pure  typlioid  hy  a  careful  blood-exauiination,  as  the  presence  of  chills, 
sweats,  and  an  intermittent  temperature-curve  are  sometimes  observed 
in   this  disease  {vide  st(pnt), 

Pseuda-membranous  iEiammation,  as  above  intimated,  may  occur  in 
the  naso-pbarynx,  larynx,  gall-bladder,  and  genitals,  3Ie*tsh'9,  gvarla- 
ti7}(j,  and  chirken-pox  have  also  been  known  to  arise  in  the  course  of,  or 
during  convalescence  from,  typhoid  fever. 

Erysipelas  is  a  rare  secondary  affection  coming  on  either  durinc^  the 
height  of  the  affection  or  (more  fre^piently)  after  its  close.  Tyjihus 
fever  may  be  associated  with  typhoid,  but  is  an  exceedingly  rare 
occurrence. 

Clinical  Varieties  of  Typhoid  Fever.— These  are  numerous,  and  may 
grow  out  of  peculiarities  manifested  during  the  course  of  the  affec- 
tion, a^i  may  be  observed  nut  only  in  vlifferent  ejiidemics,  but  also  in  the 
game  epidemic.  The  groups  of  cases  described  here  have  reference  jiar- 
ticnlarly  to  the  degree  of  severity  of  the  type,  which  varies  between 
the  wide  limits  of  extreme  mildness  on  the  one  band  and  extretiie  severity 
on  the  other.  The  course  of  the  disease  may  also  be  modified  by  the 
occurrence  of  one  or  more  of  its  manifoUi  complications, 

(1)  Tlie  Mild  or  Eudimentair  Fomi  (TypliUB  LseTissimui).— Of  this 
variety  many  cases  occur,  und  especially  among  cbibiren.  The  charac- 
teristic typhoid  symptoms  are  scanty^  and  at  times  even  entirely  wanting. 
The  spleen  is  almost  always  enlargeil,  the  roseate  spots  are  sometimes 
present,  while  the  temperature  is  moderately  elevated  an<l  often  partakes 
of  the  same  character  as  that  of  true  typhoid.  The  fever,  however, 
may  pursue  the  remittent  type.  Complications  presented  by  special 
organs  are  usually  absent,  but  grave  accidents  (intestinal  hemorrhage, 
perforation!  are  not  impossible. 

The  diagnosis  is  alwa3"s  difficult,  owing  to  the  feeble  development 
of  the  characteristic  symptoms,  and  in  the  total  absence  of  the  latter  is 
out  of  the  ijuestion;  but  the  recognition  is  greatly  aided  if  a  causal 
connection  between  them  and  typical  cases  can  be  shown  to  exist  with 
great  probaljility. 

(2)  The  abortive  form  has  a  sudden  onset,  and  is  often  marked  by 
fits  of  shivering.  The  characteristic  features  of  the  disease  (enlarge- 
ment of  the  spleen,  abdominal  symptoms,  rose  spots,  etc.)  appear  earlier 
tlian  in  the  usual  type,  and  soon  become  <piite  well  marked.  The  fa^- 
tigium  is  short,  and  the  temperature,  from  the  seventh  to  the  twelfth 
day  of  the  illness,  declines  by  a  prompt  lysis,  with  profuse  sweating* 
With  the  rather  ra|iid  fall  of  temjierature  there  is  a  no  less  rapid  im- 
provement in  every  other  leading  symptom.      Convalescence  is  speedy- 

(8)  The  Ambulatory  Form  (Latent  or  Walking  Typlioid). — The  pa- 
tient continues  to  walk  about,  eitiier  experiencing  but  slight  disturbance 
or  being  unwilling  to  fake  to  his  bed.  Such  cases  do  not  come  under 
the  care  of  tlie  physician  in  many  instances.  Others,  on  account  of 
debility,  anorexia,  diarrhea,  and  other  vague  symptoms,  finally  consult 
their  physician,  who  may  discover  the  presence  of  all  the  characteristic 
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features  of  the  disease,  A  third  contiDgeot,  belonging  to  this  form, 
continue  to  move  about,  or  even  to  follow  their  usual  vocations,  till 
seiKed  suddenly  with  profuse  intestinal  bemorrliage  or  general  diffuse 
peritonitis  following  perforation.  The  likelihood  of  these  grave  devel- 
opments is  much  greater  in  the  ease  of  permms  who  go  about  or  travel 
long  distances  while  suffering  from  this  disease. 

(4)  The  afebrile  is  an  exceedingly  rare  form  of  the  aflFection — in  this 
country  at  least.  Liebernieister,  however,  has  met  with  a  number  of 
ca^ee  at  B^le.  the  symptoms  being  lai?sittide,  depressions  hi'tidtiehe, 
neuro-muscular  pains,  anorexia,  slow  pulse,  furred  tongue,  constipa- 
tion or  diarrhea,  with  enlargement  of  the  spleen  and  roseate  spots. 
These  cases  are  often  confined  to  bed,  and  there  are  occasional  attempts 
at  evening  exacerbations  of  temperature  (100,5^  F. — 38*^  C),  Sub- 
normal temperatures  are  sometimes  associated,  but  I  have  seen  only  a 
single  instance  that   I  regarded  as  belonging  to  this  form, 

(o)  Severe  or  drave  Forms,^ — These  may  be  dependent  either  wholly 
or  in  great  part  ujwn  the  clegree  of  virulence  of  the  typhoid  poison. 
Under  these  eircumstances  there  will  he  a  profound  intoxication  of  the 
system,  as  shown  by  high  temperature,  violent  nervous  symptoms,  and 
great  prostration.  The  grave  types  may  arise  in  the  course  of  cases  of 
average  severity  from  the  rlevelo]>ment  of  serious  complications.  Again, 
to  serious  forms  belong  those  cases  that  begin  with  the  characteristic 
symptoms  of  a  local ize<l  inflammation^^ — 1\  g,  the  eerehru-sphml  form^  in 
which  the  nervous  symptoms  greatly  predominate  at  the  onset;  the 
ntpkro'typhoid  (before  alluded  to),  in  which  the  preliminary  symptoms 
are  those  of  acute  Bright's  disease ;  the  pneumo-ti^piioid  (vide  »uprti)y 
which  begins  with  the  manifestations  of  a  more  or  less  frank  pneumonia. 

PleurO'tt/pftoid.—The  cases  begin  as  an  acute  pleurisy,  having  its 
special  characteristics,  and  these  are  followed,  soon  or  late,  by  the  diag- 
nostic evidences  of  typhoid  fever.  Talamon  ^  distinguishes  these  cases 
from  simple  pleurisy  by  the  intensity  and  continuous  course  of  the 
fever,  by  the  general  depression,  headache,  and  vertigo,  and  by  the 
sleeplessness*  Should  any  doubt  remain,  it  will  be  dissipated  by  the 
eighth  or  ninth  day  by  the  presence  or  absence  of  rose-colored  spots, 
enlargement  of  the  spleen,  and  other  features  charficteristic  of  typhoid. 

The  wudctrnl  form  and  tottgiilo-tf/phind  (before  described)  also  belong 
to  this  category.  Many  circumstances  connected  with  the  individual 
influence  decidedly  the  general  course  of  the  affection,  and  these  may 
be  expressed  in  part  in  the  several  forms  following,  w^hich  are  based 
apon  such  factors  as  age^  habits^  etc. 

(6)  Typhoid  Fever  in  Children, — The  onset  is  rather  more  abruyyt 
than  in  the  adult,  and  certain  prodromal  symptoms  are  very  generally 
absent  (epistaxis,  chilliness*  etc.).  On  the  other  hand,  bronchial  and 
nervous  symptoms  are  often  quite  pronounced.  Again,  during  the  fas- 
tigium  some  of  the  characteristic  features  may  be  missing — e,  g.  diar- 
rhea and  tympanites— while  the  eruption  may  either  be  entirely  wanting 
or  less  copious  than  in  older  subjects.  Intestinal  hemorrhage  is  rare 
d  perforation  almost  never  occurs,  but,  as  previously  pointed  out, 
hasia  is  a  more  common  sequel  tlian  in  adults.  The  same  is  true  of 
arthritis  and  the  bone-lesions.     The  mortality  is  not  over  1  per  cent 
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analvsis  of  2122   cases  of  malaria  typboid  fever  was  associated  in  8 J      ' 
Many  ini^tanees  of  so-calle4  tyiilio-mcilarial  fever  would  be  shown  to  he 
pure  typhoid  hy  a  careful  hhiod-examiiiation,  as  the  presence  of  chills* 
'sweatH,  and  an  intermittent  teuiperature-curve  are  sometimes  observed 
in   thi^  disease  {rtJe  Muprd). 

FBeudo-nieiiibra.iioiis  mflanmiatlon,  as  above  intimated^  may  occur  in 
the  nfiso-pharynx,  larynx,  gall-ldadder,  and  genitals.  Mffiales,  searh- 
tiwi^  and  ehicktm-pox  have  ako  been  known  t(i  arise  in  tlie  course  of,  or 
during  convalescence  from,  typhoicl  fever. 

Erysipelas  is  a  rare  secondary  aflfection  coming  on  either  durin*^  the 
height  of  the  affection  or  (more  fre<[uently)  after    its  close.     TY[dms      i 
fever    may    be    associated    with    typhoid,   hut    is    an    exceedingly    rare 
occurrence. 

Cliniiml  Varieties  of  Typhoid  Fever. — These  are  numerous,  and  may 
grow  out  of  peculiarities  manifested  during  the  course  of  the  affec- 
tion, as  may  be  ohservetl  not  only  in  different  ejvi demies,  hut  also  in  the 
same  epidemic.  The  groups  of  cases  (lescrihe<l  here  fjave  reference  par- 
ticularly to  the  degree  of  severity  of  the  type,  which  varies  between 
the  wide  limits  of  extreme  mihlness  on  the  one  hand  and  extreme  severity 
on  the  other.  The  course  of  the  disease  may  also  be  modified  by  the 
occurrence  of  one  or  more  of  its  manifold  complications. 

(1)  The  Mild  or  Eudimentary  Form  (Typhus  LaBvissimuB).^ — Of  this 
variety  many  cases  occur,  and  especially  among  children.  The  charac- 
teristic typhoid  symptoms  arc  scanty,  and  at  times  even  entirely  wanting. 
The  spleen  is  almost  always  enlarged,  the  roseate  spots  are  sometimes 
present,  while  the  temperature  is  moderately  elevated  and  often  partakes 
of  the  same  cliaracter  as  tliat  of  true  ty]>hoid.  The  fever,  however, 
may  pursue  the  remittent  type.  Complications  presented  by  special 
organs  are  usually  al»sent,  but  grave  accidents  (intestinal  hemorrhage, 
perforation)  are  not  impossible. 

The  diagnosis  is  always  difficult,  owing  to  the  feeble  development 
of  the  characteristic  symptoms,  and  in  the  total  absence  of  the  latter  is 
out  of  the  iiuestion  ;  but  the  recognition  is  greatly  aide*!  if  a  causal 
connection  between  them  and  typical  cases  can  be  shown  to  exist  with 
great  probability. 

(2)  The  abortive  form  has  a  sudden  onset,  and  is  often  marked  by 
fits  of  shivering.  The  characteristic  features  of  the  disease  (enlarge- 
ment of  the  spleen,  ahdominul  symptcmis,  rose  spots,  etc.)  appear  earlier 
than  in  the  usual  type,  and  soon  l)ecome  rpiite  well  marked.  The  fas- 
tigium  is  short,  and  the  temperature,  from  the  seventh  to  the  twelfth 
day  of  the  illness,  declines  by  a  prompt  lysis,  with  profuse  sweating. 
With  tlie  rather  rajiid  fall  of  temin^rature  there  is  a  no  less  rapid  im- 
provement in  every  other  leading  symptf>m.     Convalescence  is  speedy, 

(3)  The  Ambulatory  Form  (Latent  or  Walking  Trphoid).^The  pa- 
tient continues  to  wnlk  fibowt*  either  experiencing  but  slight  disturbance 
or  being  unwilling  to  take  to  his  bed.  Such  cases  do  not  come  under 
the  care  of  the  physician  in  many  instances.  Others,  on  account  of 
debility,  anorexia,  diarrhea,  and  other  vague  symptoms,  finally  consult 

ir  physician,  who  may  discover  the  presence  of  all  the  characteristic 
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(7)  Typhoid  Fever  in  the  Aged* — The  course  of  the  affection  presents 
no  regular  type.  The  temperature  is  not  m  high  as  usual,  hut  there  is 
marked  adynamia  and  serious  danger  from  certain  complications,  such 
as  pneumonia,  nephritis,  coma,  etc* 

The  diagnosis  is  difficult,  owinjj  to  the  prominence  of  the  nervous 
and  pulmonary  symptoms  on  the  one  hand,  and  the  frequent  absence  of 
the  more  characteristic  symptoms  of  typhoid  on  the  other  (rash,  enlarge- 
ment f>f  the  spleen,  and  peciiliar  teraperatiire-curve). 

Diagnosis. — Unless  all  the  chief  characteristic  features  be  pres- 
ent with  a  clear  history,  it  is  a  golden  rule  not  to  make  a  positive  diag- 
iiosis.  Obviously,  then,  tfje  physician  at  the  first  visit  cannot,  in  many 
cases,  diagnosticate  typhoid  with  absolute  certainty.  In  the  majority 
of  instances  h^  is  called  after  the  case  has  progressed  to  or  near  the 
close  of  the  first  week.  If  the  case  have  been  a  typical  one,  the  history 
of  the  gradual  flevclopmcnt  of  the  disease,  marked  by  such  symptoms 
as  languor,  anorexia,  headache,  dulness,  slight  chills,  increasing  fever, 
and  sometimes  nose-bleed,  will  be  obt:iined,  and  justify  a  strong  sus- 
picion of  typhoid.  When,  in  addition,  diarrhea  and  the  objective  symp- 
toms, splenic  enlargement,  tympanites,  gurgling,  with  tenderness  in  the 
ileo-cecal  region,  are  present,  the  diagnosis  of  typhoid  is  made  highly 
probable.  After  the  lapse  of  a  few  days — the  beginning  of  the  second 
week — the  roseate  spots  usually  appear,  and  then  all  doubt  is  removed. 
In  atypical  cases  a  positive  opinion,  pHrticulaiiy  if  the  rash  be  absent, 
must  often  be  withheld  till  an  advanced  stage  is  reached.  In  such  in- 
stances  the  sudden  occurrence  of  a  significant  symptom,  such  as  intes- 
tinal hemorrhage -or  a  characteristic  decline  by  lysis,  is  exceedingly 
helpful.  The  etiologic  circumstances  need  to  be  considered  carefully, 
since  to  show  a  causal  relation  between  an  obscure  case  and  one  that  is 
clearly  typhoid  leaves  little  to  he  desired. 

Briefly,  the  most  trustworthy  diagnostic  features  are  the  gradual  on- 
set, peculiar  temperature-cnrve  (made  up  of  the  '*  step-ladder  *'  stage  of 
development,  the  continued  type  of  the  fastigium,  and  the  decline  by 
lysis),  enlarged  spleen,  and  the  rose-colored  spots. 

Investigations  by  Pfeiffer  upon  the  specific  bactericidal  substances  de- 
veloped in  the  blood  of  animals  immunized  by  injection  of  typhoid 
bacilli  have  furnished  a  practical  and  reliable  means  of  diagnosis  of  this 
disease  from  blood-serum.  It  remained,  however,  for  Widal  and  others 
to  show  that  if  to  a  drop  of  blood-serum,  or  to  a  drop  of  water  contain- 
ing a  solution  of  dried  blood  from  a  typhoid  patient,  a  moderate  num- 
ber of  typhoid  bacilli  were  added,  a  very  peculiar  reaction  occurred > 

Johnston  of  Montreal  has  simplified  the  technic:  The  blood  is  ob- 
tained upon  a  clean  glass  slide  from  a  neeclle-prick  of  the  ear  or  finger 
of  the  susjjected  case.  It  is  allowed  to  dry,  and  is  then  carried  to  the 
laboratory.  A  loop  of  bouillon-culture  of  genuine  typhoid  bacilli  is 
placed  upon  a  clean  cover-glass,  and  to  this  is  arlded  a  large  loopful  of 
a  watery  solution  of  the  dried  blood-specimen.  The  cover-glass  is  in- 
verted over  the  concavity  of  a  hollow  slide  and  sealed  at  the  edges  with 
melted  vaselin.  Under  the  microscope,  with  a  high-power  dry  lens  or 
with  a  one-twelfth  oil-immersion  lens,  a  rapid  clumping  of  the  bacilli  in  the 
ianging  drop  can  be  observed,'  and  their  motions  cease  almost  instantly. 
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If  this  specific  reaction  is  not  obtainable  in  a  case  sick  over  a  week, 
typhoid  fever  may  be  excluded.  It  is  to  be  remembered,  however, 
that  in  persons  who  have  had  typhoid  fever  within  ten  years  the  reac- 
tion may  take  place. 

The  cases  that,  in  the  beginning,  manifest  the  special  evidences  of 
an  infectious  disease,  with  the  well-defined  local  inflammatory  lesions 
previously  referred  to  (tonsillo-typhoid,  pneumo-typhoid,  pleuro-typhoid, 
nephro-typhoid,  etc.)  cannot  be  recognized  at  the  outset.  The  same 
local  inflammatory  condition  may,  independently  of  typhoid  fever,  be 
combined  with  a  genuine  typhoid  state.  In  all  instances  of  typhoid 
fever  in  which,  at  the  time  of  onset,  early  localization  occurs  in  the 
throat,  lungs,  or  kidneys,  the  general  features  (degree  of  fever  and 
prostration)  are  apt  to  be  out  of  proportion  to  the  local,  and  the  former 
are  apt  to  continue  to  develop  after  the  subsidence  of  the  latter.  A 
careful  observation  of  the  symptoms  after  the  first  week  will  detect, 
either  immediately  or  in  the  course  of  a  few  days,  undoubted  symptoms 
of  typhoid ;  and  in  any  acute  affection  in  which  the  symptoms  of  the 
typhoid  state  coexist  with  a  local  inflammatory  process  the  existence  of 
typhoid  fever  should  be  suspected  and  the  appearance  of  the  eruption 
daily  anticipated. 

Cultures  may  be  obtained  by  puncturing  the  spleen,  but  the  wisdom 
of  this  procedure  is  very  questionable,  since  the  bacilli  may  be  obtained 
in  onantities  from  the  stools. 

Differential  Diagnosis. — (1)  Typhus  fever  is  to  be  differentiated  by  its 
appearance  as  an  epidemic,  bv  its  sudden  onset,  by  the  deeper  stupor, 
the  besotted  expression  of  the  features,  the  injected  conjunctivae,  the 
contracted  pupils,  the  appearance  on  the  fourth  day  of  maculae  which 
are  speedily  transformed  into  petechise ;  by  the  shorter  course  and  the 
abrupt  termination  by  crisis. 

(2)  Acute  miliary  tuberculosis  has  been,  and  still  is,  frequently  mis- 
taken for  typhoid  fever.  The  former  is  to  be  differentiated  from  the 
latter  by  the  greater  frequency  of  the  pulse  and  respirations,  the  prom- 
inence of  the  cough,  and  in  some  instances  by  the  bloody  expectoration ; 
by  the  pronounced  cyanosis,  the  presence  (sometimes)  of  choroidal  tu- 
bercles, and  the  existence  (constantly)  of  leukocytosis,  which  does  not 
occur  in  typhoid.  Blood-examinations  have  occasionally  shown  the 
presence  of  the  tubercle  bacillus.  There  is  an- absence  of  the  peculiar 
temperature-curve  and  also  of  the  characteristic  lenticular  spots  and 
abdominal  symptoms  of  typhoid. 

(3)  Malarial  fevers  may  assume,  more  or  less  nearly,  the  continued 
form,  and  there  are  also  typhoids  which  affect  a  remittent  or  an  inter- 
mittent type  of  malarial  fever.  The  latter  can  always  be  differentiated 
by  the  therapeutic  test  with  quinin,  and  by  a  careful  blood-examination 
for  Laveran*s  hematozoa,  which  are  present  in  the  blood. 

Should  typho-malarial  fever  be  suspected,  and  should  the  typhoid 
symptoms  be  unequivocal,  the  finding  of  the  malarial  organism  will  dif- 
ferentiate the  hybrid  from  pure  typhoid. 

(4)  Eelapsing  fever  is  distinguished  by  its  abrupt  onset  with  rigor, 
high  fever,  pain  in  the  epigastrium ;  by  the  brief  duration,  termination 
bv  crisis,  and  the  occurrence  of  a  relapse  at  the  end  of  a  week ;  by  the 
absence  of  the  characteristic  eruption ;  by  the  temperature  curve  ;  and 
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by   tht^  marke"!   nervous  svraptoma  of   typhoid.     The  finding  of   the 
spirilla,   however,  reliiihly  discrimiDates  relapsing  fever.  ■ 

(5)  Meningitis, — In    striking    contrast    with    the    specific    typhoid  ■ 
symptoms  jneiiingitis  exhibits  marked  hyperesthesia,  intolerance  of  licrht 
and  sound,  exaggerated  refiexes,  and  often  muscular  rigidity  before  the 
stage  of  effusion ;  ako  restlessness,  peevishness  (unlike  the  dulness  ob* 
served    in   typhoid   patients),   vomiting,  and   constipation    (vidf*   Acute 
Miliary   Tuberculosis),      The  temperature  maintains  a  lower  level  on  _ 
the  average,  and  is  more  irregular  in  type  than  in  typhoid ;  the  pulse  is  ■ 
more  irregular,  and  the  nervous  symptoms  assume  greater  prominence 
in  the  earlier  stages,  particularly  headache  and  delirium.      Un  the  other 
hand,  the  absence  of  true  typhoid  symptoms  aids  in  the  discrimination 
of  acute  meningitis. 

(ij)  Tuherculous  meningitia  gives  a  characteristic  previous  or  family 
history,  occurs  usually  in  young  subjects,  and  the  tendon  and  cutaneous 
reflexes  exhibit  the  widest  possible  variations  as  to  intensity,  within 
brief  periods  and  throughout  the  whole  attack.  An  examination  with 
the  ophthalmoscope  may  reveal  choroidal  tubercles.  There  is  a  leu- 
kocytosis. 

(7)  Oatairlial  enteritis  in  children,  with  prominent  abdominal  symp- 
toms, may  simulate  typhoid  fever  very  closely.  In  the  former  the 
symptoms  are  all  gastro-intestinal  save  perhaps  the  occurrence  of  slight 
febrile  disturbance  and  certain  nervous  phenomena,  while  typhoid  fever 
manifests  a  wider  range  of  symptoms  (some  of  which  are  peculiarly  its 
own — notably  the  greater  prostration,  more  marked  fever,  enlargement 
of  the  spleen,  and,  above  all,  the  characteristic  eruption).  In  young 
children  the  last-named  symptom  maj  be  either  wanting  or  atypical, 
in  which  case  the  coexistence  of  enlargement  of  the  spleen  with  other 
phenomena  more  or  less  characteristic  of  typhoid  must  suflSce. 

(8)  Salpingitis  on  the  right  side  may  resemble  typhoid.  In  the  former 
there  is  usually  a  clear  history  either  of  antecedent  vaginitis  or  of  an 
abortion,  and  there  exist  special  evidences  of  local  peritonitis,  with 
which  may  be  associated  the  typhoid  state,  but  not  the  classic  features 
of  typhoid  fever.  A  digital  examination  per  vaf^inam  detects  in  sal- 
pingitis a  tender  mass  occupying  the  right  side  of  the  pelvis,  and  the 
womb  displaced  to  the  left. 

The  diagnosis  between  typhoid  fever  and  lobar  pneumonia,  with 
associated  typhoid  state,  and  appendicitis  will  be  considered  in  the 
special  discussion  of  these  diseases. 

Prognosis,— As  in  all  other  acute  infectious  diseases,  so  in  typhoid, 
the  prognosis  depends  upon  three  main  considerations : 

(1)  fhe  severity  of  the  type  of  the  infection,  which  is  indicated  in 
great  measure,  though  not  solely,  by  the  degree  of  fever.  A  tempera- 
ture of  106°  F.  (41.1'^  C)  is  a  serious  symptom,  and,  if  maintained  at 
this  point  for  a  few  days,  an  almost  certainly  mortal  one.  I  have  not 
seen  a  single  instance  in  which  the  temperature  has  touched  108°  F. 
(41.1*^  C.)  for  two  or  three  successive  days  that  has  recovered.  If  the 
temperature  mounts  to  and  keeps  at  105*^  F,  (40.5*^  C*)  for  a  longer 
period  than  three  or  four  days,  the  case  is  also  likely  to  prove  hopeless, 
according  to  my  experience.  Temperatures  above  100^  F.  (41.1*^  C)  I 
have  not  seen,  and  \vould  regard  their  occurrence  as  offering  no  hope  of 


TYPHOID  FEVER.  49 

recorery.  When  the  fastiginm  is  prolonged,  even  though  the  fever  be 
not  exceptional,  the  prognosis  is  usually  grave,  while,  on  the  other 
band,  marked  nocturnal  remissions  show  the  course  to  be  favorable.  A 
sadden,  deep  fall,  however,  implies  danger,  and  denotes  intestinal  hem- 
orrhage, peritonitis,  collapse,  etc. 

The  researches  of  Isaac  Ott  have  taught  us  not  only  that  fever  is  due 
to  an  ageht  from  within  or  without,  which  deranges  the  harmony  of  the 
thermotaxic,  thermogenetic,  and  thermolytic  apparatuses,  increasing 
primarily  tissue-metabolism,  but  also,  that  while  high  temperature  is  aa 
indication  of  danger  in  specific  fevers,  it  is  not  always  the  cause  of  it. 
He  very  properly  regards  high  temperature  as  being  only  a  part  of  an 
infectious  process,  and  points  out  that  the  thermotaxic  centers  of  the 
cortex  may  be  so  disordered  as  to  alter  the  harmony  between  the  heat- 
production  and  heat-dissipation.  Under  these  circumstances  a  specific 
fever  of  severe  form  may  be  associated  with  a  slight  elevation  of  tem- 
perature. 

The  power  of  resistance  to  the  influence  of  a  greatly  elevated  tem- 
perature is  quite  reliably  indicated  by  the  condition  of  the  heart.  So 
long  as  the  pulse  is  regular  and  its  rate  does  not  exceed  110  or  120 
beats  per  minute,  and  provided  the  first  sound  of  the  heart  is  distinct, 
the  outlook  is  favorable.  When,  however,  the  pulse  maintains  an  aver- 
age rate  of  130  or  more— a  condition  with  which  there  is  usually  asso- 
ciated some  degree  of  cyanosis,  pulmonary  congestion,  and  edema — the 
outcome  is  to  be  regarded  as  doubtful.  Collapse  is  apt  to  follow  the 
occurrence  of  sudden  complications  (perforation,  hemorrhage,  etc.),  but 
it  may  also  arise  independently  of  such  a  cause.  It  is  attended  with 
grave  danger  for  the  patient. 

Serious  types  are  also  shown  bv  the  occurrence  of  certain  nervous 
symptoms,  that  may  assume  unusual  gravity.  This  is  particularly  true 
of  delirium,  stupor,  and  the  svmptoms  of  motor  irritation. 

(2)  Circnmstanoes  of  the  f^atient — Certain  individual  peculiarities 
render  the  prognosis  highly  unfavorable.  It  is  bad  in  very  fat  persons. 
In  such  cases  there  is  a  great  and  constant  danger  of  sudden  collapse, 
and  this  fact  also  holds  to  a  lesser  degree  with  reference  to  those  persons 
who  are  subjects  of  certain  chronic  diseases  (6right*s  disease,  heart-dis- 
ease, gout,  emphysema,  etc.). 

Age  is  an  influential  modifying  factor.  After  puberty  the  gravity 
of  the  disease  increases  with  increasing  years.  After  the  fortieth  year 
the  relative  death-rate  augments  much  more  speedily  than  prior  to  this 
period.  Indeed,  it  may  be  said  that,  as  a  rule,  typhoid  has  an  unfavor- 
able prognosis  in  persons  past  forty  years,  and  chiefly  for  the  reason 
that  at  this  time  of  life  there  are  dangers  from  an  added  liability  to 
pulmonary  complications  and  failure  of  cardiac  reserve.  In  children 
ytride  Clinical  Varieties)  the  tendency  to  hemorrhage  and  peritonitis  is 
reduced  to  a  minimum,  while  the  disease  shows  little  tendency  to  assume 
a  grave  type.  Hence  in  childhood  typhoid  gives  the  most  favorable 
prognosis. 

The  puerperal  state  renders  a  typhoid  patient  liable  to  many  acci- 
dents and  peculiar  complications,  and  it  seems  that  independently  of 
pregnancy  the  disease  is  more  fatal  among  females  than  males.  Chronic 
alcoholism  is  apt  to  be  complicated  with  delirium  tremens^  often  pre- 


INFECTIOm  DISEASES. 

ceded  by  pneumonia,  and  to  the  latter  tiisease  the  patient  is  very  prone, 
perhaps  to  an  equal  extent  with  heart-degeneration  and  exhaustion. 

The  surroundings  of  the  case  affect  materially  the  prognosis^  poor 
'sanitary  conditions  and  poor  attention  greatly  diminishing,  and  the 
opposite  conditions  greatly  augmenting,  the  chances  for  recovery.  Im- 
proved methods  of  treatment  in  recent  years  have  also  effected  a  decided 
lowering  of  the  death-rate.  Here  it  may  be  said  that  the  average  mor- 
tality of  typhoid  is  from  8  to  10  per  cent.,  as  against  15  to  20  per  cent, 
formerly.  It  must  ever  be  remembered,  however,  that  epidemics  differ 
widely  as  to  their  mortality  list — a  fact  which  makes  a  precise  statement 
regarding  the  r|uestion  an  impossibility. 

(3)  The  third  and  last  consideration  is  the  prea^Boe  or  absence  of 
dangerous  oomplications  and  accidents.  These  have  all  been  enumerated 
and  their  prognostic  significance  stated  {supra).  To  merely  reiterate 
some  of  those  that  lend  fresh  peril  to  the  typhoid  patient,  arranging 
them  with  some  regard  for  the  order  of  their  relative  gravity,  may  prove 
helpful  to  the  student.  They  arc — perforation  with  diffuse  peritonitis, 
intestinal  hemorrhage,  lobar  pneumonia,  lobular  pneumonia,  sudden  col- 
lapse (due  to  cardiac  weakness),  excessive  tympanites  (often  with  marked 
diarrhea),  and  hypostatic  congestion  of  the  lungs.  The  fact  that  these 
complications  and  accidents  of  the  disease  are  responsible,  in  a  large 
measure,  for  many  fatal  results  deserves  especial  emphasis. 

Relapses  of  Typhoid  Fbveb. 

A  relapse  is  a  repetition  of  all  the  characteristics  of  typhoid  after 
the  latter  has  run  its  course.  As  a  rule,  the  return  occurs  from  one 
week  to  ten  days  after  the  beginning  of  convalescence,  though  it  may 
be  either  earlier  or  later;  and  occasionally  a  relapse  develops  before  the 
temperature  has  become  normal,  as  occurred  in  11  out  of  21  cases 
recorded  by  F.  C.  Shattuck.  The  cause  Is  a  reinvasion  of  the  blood  by 
the  typhoid  bacilli  or  their  secretions,  but  whether  this  is  attributable 
to  a  reinfection  from  without  or  from  within  (most  probably  the  latter) 
cannot  be  definitely  stated.  The  pathologic  lesions  differ  in  no  essen- 
tial way  from  those  described  as  belonging  to  the  primary  attack,  hut 
the  stages  through  which  they  pass  are  not  quite  iis  long. 

In  the  interval  between  the  primary  attack  and  the  relapse  there 
may  be  present  suspicious  features,  such  as  a  slight  enlargement  of  the 
spleen,  a  trivial  evening  exacerbation  of  temperature,  an  unnatural 
apathy  or  dulness,  and  a  more  profound  prostration  than  is  usual.  In 
the  majority  of  instances,  however,  the  relapse  is  announced  by  a  reap- 
pearance of  the  characteristic  febrile  career,  with  an  utter  absence  of 
any  firemonitory  symptoms.  The  onset  is  rather  more  sudden  than  in 
primary  typhoid.  The  temperature,  however,  rises  in  the  characteristic 
^*  step-ladder  '*  fashion,  reaching  the  fastigium  or  second  stage  in  two  or 
three  days,  and  the  same  relative  abridgement  of  the  fastigium  and  de- 
fervescence is  observed.  It  follows  that  a  relapse  has  a  shorter  duration 
than  a  primary  attack,  and,  indeed,  it  rarely  exceeds  two  to  three  weeks. 
It  sometimes  happens,  however,  that  the  temperature  touches  a  higher 
limit  in  the  relapse  than  in  the  primary  attack,  hut,  with  rare  exceptions, 
when  the  primary  typhoid  is  of  average  or  even  a  greater  than  average 
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severity,  the  temperature  in  the  relapse  does  not  reach  an  equal  height. 
The  characteristic  rash  appears  earlier — from  the  second  to  the  fourth 
day — ^and  is  somewhat  darker  and  coarser  than  that  of  the  first  attack. 
The  spleen  swells  rapidly  and  diarrhea  often  is  present. 

IMiag^OSiS* — Upon  the  points  that  are  distinctive  of  a  primary  attack 
of  typhoid  fever  rests  the  important  diagnosis  between  a  relapse  and  a 
recrudescence.  The  latter  is  usually  attributable  either  to  errors  in 
diet,  to  undue  muscular  exertion,  or  to  great  mental  excitement ;  and, 
whilst  it  occurs  during  convalescence,  it  seldom  lasts  longer  than  one, 
two,  or  three  days,  and  is  not  characterized  by  the  diagnostic  features 
of  a  relapse  (peculiar  temperature-curve,  enlarged  spleen,  and  specific 
eruption). 

The  prognosis  of  relapses  depends  very  much  upon  the  severity  of 
the  primary  attack,  those  following  severe  attacks  being  relatively 
milder  than  those  that  follow  the  rudimentary,  primary  attacks. 

The  frequency  of  relapses  differs  widely  in  different  epidemics. 
Hence  the  fact  that  the  percentage  of  relapses  as  estimated  by  differ- 
ent authors  ranges  from  3  to  15  per  cent,  need  excite  no  surprise.  The 
relapse  may  repeat  itself  once,  twice,  or  even  thrice,  and  two  relapses 
occur  in  about  1  per  cent,  of  the  cases.  In  a  case  which  I  ^  reported 
three  successive  and  typical  relapses  occurred.  The  pale  line  or  rid^e 
which  was  mentioned  {vide  Clinical  History)  as  noticeable  in  the  nans 
after  typhoid  occurs  similarly  after  each  relapse,  and  in  the  afore-men- 
tioned case  of  my  own  four  distinct  whitish,  transverse  ridges  were  per- 
ceptible after  the  conclusion  of  the  third  relapse. 

Recurrences. — The  term  recurrence  should  be  applied  only  to 
those  instances  in  which  successive  attacks  are  separated  by  longer  or 
shorter  intervals  after  complete  recovery  from  a  previous  or  the  primary 
attack.  Typhoid  fever  usually  bestows  complete  and  lasting  immunity 
against  subseouent  attacks,  but  this  is  not  an  invariable  rule.  Eichhorst 
has  studied  600  cases,  and  found  that  in  28  of  the  number  (4.7  per  cent.) 
a  second  attack  occurred.  He  also  cites  a  case  in  which  three  or  four 
attacks  occurred  in  the  same  individual.  I  have  seen  two  typical 
attacks  of  typhoid  fever  in  two  different  persons,  the  intervals  between 
the  cases  having  been  five  and  eight  years  respectively.  Very  rarely 
three  separate  attacks  have  occurred  in  the  same  person,  and  a  second 
is  usually  milder  than  the  first  attack. 

Treatment. — (a)  Prophylaxis. — Modem  hygienic  resources  happily 
enable  us  to  minimize  the  number  of  occurrences  of  typhoid,  and 
reports  of  the  typhoid  cases  in  a  city  may  be  taken  as  a  safe  indicator 
of  its  sanitary  status.  On  the  same  principle  it  has  been  found  that 
whatever  tends  to  better  the  sanitary  arrangements  of  a  city  tends  in  a 
decisive  manner  to  diminish  the  prevalence  of  the  disease,  and  this  is 
particularly  true  of  any  improvements  affecting  the  water-supply  and 
drainage.  Such  facts  as  these  show  typhoid  fever  to  be,  to  a  large 
extent,  a  preventable  affection. 

The  best  means  that  can  be  employed  during  the  attack,  with  a 
view  to  limiting  the  spread  of  typhoid,  is  disinfecUon^  and  the  following 
brief  description  comprises  its  essential  points  as  applied  particularly  to 
this  disease : 

^  Medical  and  Surgical  Reporter,  vol.  xlvii.  p.  66. 
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Disinfection  in  typhoid  may  coDveniently  be  divided  into  (a)  that  of 
the  excreta  (stools,  urine,  vomitus,  and  sputum) ;  (6)  of  the  bed  and 
its  coverings ;  (c)  of  the  patient  and  the  sick-room.  W  hile  all  of  these 
subdivisions  are  of  the  greatest  importance  in  the  treatment  of  a  case, 
the  disinfection  of  the  excreta  (a)  is  perhaps  most  frequently  overlooked 
or  most  carelessly  performed,  and  hence  the  importance  of  the  state- 
ment that  all  stools  and  urine  voided  by  the  patient,  as  well  as  all 
vomitus  and  sputa,  should  invariably  be  treated  in  the  following  man- 
ner :  The  excreta  should  be  received  in  a  vessel  that  can  be  thoroughly 
disinfected  inside  and  out  with  any  one  of  several  standard  solutions, 
of  which  that  of  chlorinated  lime  is  the  most  effective  and  satisfactory. 
Bichlorid  of  mercury  (1 :  500)  also  may  be  used,  but,  as  it  requires  a 
much  longer  time  and  forms  an  insoluble  compound  with  the  albumins 
in  the  feces  and  sputa,  it  is  inferior  to  the  solution  of  chlorid  of  lime, 
which  is  now  very  generally  used  in  a  strength  of  six  ounces  per  gallon 
of  water.  A  5  per  cent,  solution  of  carbolic  acid  is  also  much  em- 
ployed, and  has  proved  of  decided  value. 

It  is  my  custom  to  order  that  one  pint  of  the  chlorinated  lime  solu- 
tion be  placed  in  the  bed-pan  (or  other  appropriate  receptacle)  before 
the  discharges  are  received  therein,  and  from  one  to  two  pints  after. 
The  whole  is  thoroughly  mixed  by  stirring  and  shaking,  care  being 
taken  that  all  solid  masses  are  broken  up.  The  vessel  is  then  allowed 
to  stand  for  three  hours  before  it  is  emptied  into  the  water-closet.  If 
the  mercuric-chlorid  solution  be  employed,  at  least  six  hours  must  be 
allowed  for  thorough  action  upon  the  excreta.  The  urine  must  be 
treated  in  the  same  conscientious  manner  as  the  feces,  vomitus,  and 
sputum,  and  special  care  must  be  given  to  the  latter  two  discharges  in 
cases  of  pneu mo- typhoid  fever. 

(6)  It  should  be  an  invariable  rule  to  change  the  bed-  and  body-linen 
daily,  and  as  often  as  soiled.  The  mattress  should  be  protected  by  a 
rubber  cover,  and  this,  together  with  the  soiled  linen  and  blankets, 
should  be  received  in  a  sheet  that  has  previously  been  dipped  in  a  5  per 
cent,  solution  of  carbolic  acid.  The  rubber  sheets  are  to  be  washed 
with  the  carbolic-acid  solution,  but  all  other  bed-clothes  must  be  boiled 
for  half  an  hour.  When  the  patient  leaves  the  sick-room  the  mattresses 
are  to  be  fumigated  and  aired  daily  for  a  week,  and  the  rubber  covers 
and  bedsteads  washed  with  a  solution  of  mercuric  chlorid  (1 :  1000). 

(<?)  After  every  stool  the  patient  must  be  thoroughly  cleansed  with  a 
compress  of  clotn  or  cotton  wet  with  a  solution  of  mercuric  chlorid 
(1 :  2000)  or  of  carbolic  acid  (1 :  40).  The  bed-pan  and  hopper  are  to 
be  treated  in  the  same  manner,  and  the  cloths  used  are  to  be  immedi- 
ately burned.  Fitz  recommends  that  the  feeding  utensils  be  cleansed 
in  boiling  water  immediately  after  using.  It  is  very  important  that  the 
sick-room  should  have  thorough  daily  ventilation,  and  with  this  end  in 
view  it  is  of  advantage  to  devote  adjoining  rooms  to  the  use  of  the  pa- 
tient, in  order  that  the  windows  may  be  opened  in  the  one  not  occupied 
by  him,  and  the  other  ventilated  throufjh  it. 

Finally,  since  it  is  well  known  that  many  epidemics  are  directly 
traceable  to  the  drinking-supply  of  water  and  milk,  it  is  necessary  that 
all  water  and  milk  used  by  the  patient  and  other  members  of  the  house- 
hold be  boiled  for  half  an  hour  before  being  ingested,  and  if  an  epi- 
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demic  be  prevailing,  the  whole  community  should  join  in  this  valuable 
precaution. 

The  municipal  authorities  possess  in  thorough  filtration  a  power  that 
might  and  should  be  used  to  advantage,  as  has  been  well  shown  by  the 
improvement  effected  in  certain  water-supply  and  sewer  systems — e,  g. 
in  V^ienna,  where  by  purification  of  the  water-supply  the  death-rate  in 
typhoid  fever  was  reduced  from  12.5  per  10,000  to  1.1  per  10,000. 

iBolatioiL  of  Patients. — I  am  of  the  firm  belief  that  it  is  advisable  to 
isolate  typhoid  cases  as  far  as  possible — e,  g.  in  hospitals,  to  keep  them 
in  special  wards ;  in  private  families,  in  special  apartments,  into  which 
none  but  the  attending  physician  and  the  nurse  should  enter.  There  is 
incontestable  proof  that  typhoid  fever  is  feebly  contagious,^  and,  more- 
over, that  it  obeys  the  laws  of  contagious  diseases.  The  preventive 
treatment  must  be  conducted  on  the  same  principles  as  those  governing 
the  treatment  of  other  infectious  diseases,  and  it  must  aim  to  cut  off  not 
only  the  chief,  but  every  channel  of  communication  from  the  sick  to  the 
healthy.  The  demands  of  hygiene  cannot,  under  less  exacting  condi- 
tions, be  fully  satisfied. 

Prophylactic  Inoculations. — Encouraging  results  have  also  followed 
the  preventive  inoculation  of  healthy  persons  with  typhoid  virus,  and 
Pfeiffer  believes  that  this  mode  of  prophylactic  treatment  promises  to 
render  great  service  in  future  epidemics.  Iwanon  has  successfully  im- 
munized monkeys,  and  Pfeiffer  has  had  considerable  success  in  inocu- 
lating human  subjects  with  the  virus. 

(&)  Treatment  of  the  Attack. — (1)  The  general  conduct  of  the  case, 
including  skilful  nursing,  is  of  paramount  importance  to  the  typhoid 
patient.  He  should  be  put  to  bed  as  soon  as  the  indications  point  to 
this  disease,  and  kept  there  continuously  in  the  recumbent  posture  till 
the  end  of  the  attack.  The  sick-room  should  have  a  sunny  exposure  if 
possible ;  should  be  cool  and  well  ventilated,  though  free  from  strong 
currents ;  and  perfect  cleanliness  both  of  the  room  and  of  the  utensils 
employed  in  the  management  of  the  case  should  be  attempted.  The 
bed  should  be  provided  with  a  woven-wire  mattress,  upon  which  should 
be  placed  one  of  hair.  A  rubber  cloth  is  spread  beneath  the  sheet,  and 
the  latter  kept  smooth  in  order  to  lessen  the  danger  from  bed-sores.  A 
seriously  ill  patient  should  lie  on  an  air-cushion  or,  better  still,  a  water- 
bed,  and  to  avoid  bed-sores  he  should  be  instructed  to  turn  gently  to 
either  side  from  time  to  time.  His  back,  hips,  and  heels  should  be 
bathed  frequently  with  a  mixture  of  alum  and  salt  in  dilute  alcohol. 
The  use  of  the  bed-pan  and  urinal  is  an  absolute  necessity.  When  a 
good  nurse  cannot  be  had,  the  attending  physician  must  note  in  writing 
the  directions  regarding  the  disinfection  of  the  excreta,  bed-linen,  and 
utensils,  as  well  as  regarding  the  exhibition  of  the  food,  medicine,  etc. 
The  mouth  and  throat  should  be  kept  clean,  since  by  so  doing  we  obvi- 
ate unpleasant  and  even  dangerous  complications  (apthous  ulcer,  thrush, 
parotitis,  lobular  pneumonia,  etc.),  and  in  mild  cases  the  patient  him- 
self can  attend  to  this,  though  not  in  severe  attacks.  In  the  latter  the 
nurse  or  attendant  should  wash  the  mouth  and  tongue  several  times  daily 
with  a  solution  of  boric  acid  (3  per  cent.),  and  the  throat  may  be  sprayed 
at  equal  intervals  with  a  similar  solution.     A  frequent  moistening  of  the 

>  For  illustrative  cases  see  Pkiladdphia  Hospital  Report^  1891,  vol.  i.  p.  149. 
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tongue  and  mouth,  and  particularly  the  lips,  with  glycerin  and  water 
(equal  parts)  gives  great  comfort  when  they  are  dry  and  parched. 

(2)  An  appropriate  liquid  diet  is  highly  serviceable,  and  the  best 
article  of  food  is  milk,  which  it  is  well  to  dilute  with  plain  water  (or 
lime-water),  since  aerated  waters  are  objectionable  in  that  they  some- 
times increase  the  meteorism.  The  daily  quantity  should  not  be  less 
than  three  pints,  and  it  is  important  that  the  stools  be  examined,  since, 
if  the  milk  be  not  thoroughly  transformed,  curds  or  (on  microscopic  ex- 
amination) numerous  fat-globules  will  be  seen,  in  which  case  a  smaller 
amount  should  be  given.  If  curds  or  fat  are  still  seen,  the  milk 
should  be  peptonized.  Experience  teaches  that  milk  is  often  better 
taken  and  better  borne  when  a  little  brandy,  coffee,  or  tea  is  added  to 
it.  When  milk  cannot  be  taken  or  digested  in  sufficient  amount,  either 
whey,  sour  milk,  or  buttermilk  may  be  tried ;  and  if  these  be  distaste- 
ful, we  may  replace  them  (wholly  or  in  part)  by  meat-juices  or  broths 
of  various  sorts,  together  with  one  of  the  standard  infant*s  foods  made 
with  milk  or  water.  Albumin-water,  prepared  by  straining  egg-white 
through  a  cloth  and  adding  an  equal  part  of  water,  has  given  much 
satisfaction  in  my  hands.  It  may  be  made  pleasant  to  the  taste  by 
flavoring  with  vanilla  or  lemon,  and  with  meat-juice  and  broths  will 
often  support  a  patient  during  the  most  trying  period  of  the  attack. 
There  are  typhoid  subjects  who  cannot  (on  account  of  vomiting,  etc.) 
take  per  oram  sufficient  nourishment  to  support  life.  In  such  cases  we 
may  substitute  or  supplement  the  usual  method  of  feeding  by  rectal 
alimentation,  when  from  3  to  4  ounces  (96.0-128.0)  of  peptonized  milk, 
^  ounce  (16.0)  of  meat-juice,  and  a  little  egg-white  may  be  combined, 
and  employed  at  intervals  of  four  hours.  In  the  case  referred  to  pre- 
viously, in  which  large  hemorrhages  occurred,  vomiting  was  a  distress- 
ing symptom,  and  the  patient  was  nourished  at  times  in  part,  and  then 
altogether,  by  nutrient  enemata.  The  latter  mode  of  feeding  in  this 
disease  may  be  the  means  of  saving  life,  and  it  deserves  a  more  ex- 
tended trial  than  it  has  hitherto  received  at  the  hands  of  the  profession. 
In  early  convalescence  the  patient  may  take  well-cooked  plain  rice, 
entire  eggs  (diluted),  or  thin  custards.  Solid  food  should  not  be 
allowed  till  the  temperature  has  been  at  the  normal  grade  for  one  week 
at  least.  When  defervescence  is  much  prolonged  and  the  patient  be- 
comes very  weak,  the  administration  of  soft  food  (eggs,  finely  scraped 
meat,  etc.)  is  often  followed  by  notable  improvement  and  is  a  justifiable 
procedure.  The  return  to  a  full,  solid  diet  should  invariably  be  very 
gradual. 

Pure  cold  water  is  an  excellent  drink  for  fever  patients,  and  it  should 
be  offered  to  them  regularly  when  on  account  of  hebetude,  delirium,  or 
coma  they  do  not  ask  for  it.  Coffee,  tea,  lemonade,  and  similar  bever- 
ages, sweetened  with  glycerin  or  saccharin,  are  admissible. 

(3)  Stimulants  are  useful  in  most  cases,  though  by  no  means  in  all ; 
but  when  the  heart  becomes  enfeebled  alcohol  should  be  used  regardless 
of  the  temperature.  In  severe  types  whiskey  is  the  best  form ;  in 
milder  ones,  some  good  wine,  such  as  port,  sherry,  or  madeira.  It  is 
well  to  begin  with  a  moderate  daily  quantity,  and  then  increase,  if 
necessary,  until  the  indication  is  fulfilled.  If  the  patient  so  desires,  we 
may  use  brandy  instead  of  whiskey,  and  it  is  usually  toward  the  close 
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of  the  second  or  daring  the  third  week  of  the  disease  that  the  indica- 
tions for  the  use  of  alcohol  arise.  It  is  not  only  the  best  spur  for  a 
flagging  heart,  but  is  of  equal  value  in  combating  unfavorable  nervous 
symptoms ;  and  the  time  for  commencing  its  use  may  be  indicated  first 
by  the  latter  symptoms  {e,  g,  delirium,  coma,  tremor,  twitchings, 
etc.).  The  quantity  to  be  administered  must  be  regulated  by  its  efiiects, 
which  must  be  carefully  studied  in  every  instance,  since  it  may  act 
injuriously,  and  even  aggravate  the  symptoms,  though  this  is  seldom 
the  case.  Threatened  collapse  may  be  met  by  full  doses  of  alcohol  (^ 
ounce  (16.0)  every  hour),  which  should  be  supplemented  by  strychnin 
(gr.  -jljj-;  0.004  every  three  hours),  exhibited  subcutaneously  till  the 
depression  has  been  in  great  measure  counteracted,  and  then  continued 
in  medium*sized  doses  (gr.  ^;  0.002  every  four  hours).  Other  cardiac 
stimulants  are  worthy  of  trial  for  their  favorable  supplementary  action, 
and  among  these  are  digitalis,  sulphuric  ether,  etc. 

(4)  Hydrotlierapy. — ^There  is  at  the  present  day  general  agreement 
among  medical  authors  that  the  best  mode  of  treating  typhoid  fever  is 
by  means  of  the  cold  bath^  which  was  originally  introduced  by  Gurrie 
of  London  (more  than  a  century  ago),  and  reintroduced  and  success- 
fully practiced  by  Brand  of  Stettin.  There  are  obstacles  in  the  way  of 
carrying  out  hydrotherapy  in  private  families,  but  since  convenient  and 
inexpensive  portable  tubs  have  been  devised  by  Batt  and  Furbush  of 
Philadelphia,  Burr  of  Chicago,  and  others,  most  of  the  valid  objections 
to  the  method  have  been  removed.  At  all  events,  the  benefits  offered 
to  the  patient  by  this  method  are  so  great  and  varied  that  it  becomes 
the  duty  of  every  physician  who  treats  typhoid  fever  to  be  prepared  to 
employ  it.  The  beneficial  influences  of  the  baths  are  as  follows :  (1) 
They  absorb  the  body-heat  directly,  thus  reducing  the  temperature  and 
overcoming  the  ill  eflfects  of  high  fever,  this  action  becoming  more 
marked  after  a  day  or  two  of  the  treatment ;  (2)  They  improve  the  ner- 
vous symptoms,  also  render  the  mind  clear ;  they  diminish  mental  dul- 
ness,  stupor,  muscular  tremors,  and  twitchinss,  and  induce  sleep ;  (3) 
They  strengthen  the  heart,  thus  obviating  the  danger  of  sudden  cir- 
culatory collapse  and  the  consequences  of  increasing  cardiac  weakness 
(hypostatic  congestion  of  the  lungs,  venous  thrombosis,  etc.) ;  (4)  They 
stimulate  the  respirations,  whereby  the  inspirations  are  deepened  and 
the  tendency  to  pulmonary  complications  greatly  lessened,  especially 
severe  bronchitis,  lobular  pneumonia,  etc. ;  (5)  The  renal  function  is 
invigorated,  and  as  a  result  the  elimination  of  typhotoxins  by  the  kid- 
neys is  increased  (Roque  and  Weil) ;  (6)  On  account  of  the  cleanliness 
of  the  skin  which  they  ensure,  bed-sores  rarely  occur ;  (7)  They  may 
shorten  the  stay  in  the  hospital  or  sick-room,  but  not  the  stay  in  bed, 
except,  perhaps,  in  the  lighter  types. 

Unquestionably,  the  good  effects  of  the  Brand  method  receive 
striking  confirmation  from  statistical  reports  which  have  been  pre- 
pared by  Brand  himself,  Jurgensen,  and  others  abroad,  and  by  Baruch, 
Osier,  Wilson,  and  others  at  home.  According  to  the  warmest  European 
advocates  of  the  method,  the  mortality  is  less  than  0.5  per  cent.,  and  no 
deaths  occur  in  cases  that  come  under  treatment  before  the  fifth  day. 
The  results  among  American  clinicians,  however,  have  been  less  flatter- 
ing, though  strikingly  uniform,  and  show  an  average  mortality  of  7.3 
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per  cent.  Of  102  cases  of  my  own  treated  by  cold  and  by  graduated 
cold  baths,  8  died — giving  a  death-rate  of  7.8  per  cent. — while  prior  to 
the  use  of  the  cold  baths  the  lowest  mortality  was  between  13  and  15 
per  cent. 

The  details^  which  we  will  now  consider,  connected  with  the  adminis- 
tration of  this  plan  of  treatment  are  of  the  utmost  importance.  The 
tub  is  to  be  brought  to  the  bedside  of  the  patient,  and  in  hospital  prac- 
tice both  bed  and  tub  should  be  screened  while  the  bath  is  in  progress. 
After  removing  the  night-dress  and  placing  a  large  napkin  around  the 
loins,  the  patient  should  be  lowered  into  the  bath  by  a  sheet  held  at 
each  corner  by  an  attendant  (and,  if  seriously  ill,  with  the  least  pos- 
sible disturbance),  and  there  carefully  supported  and  held  while  in  the 
bath.  If  sleeping,  the  patient  must  be  awakened  and  the  bath  de- 
layed for  ten  or  fifteen  minutes.  Young  subjects  and  adults  in  light 
cases  of  the  disease  may  be  handled  properly  by  two  persons,  but  I  do 
not  approve  of  allowing  the  patient  to  step  from  the  bed  into  the  bath, 
however  light  the  case.  While  in  the  bath  the  skin-surface,  particu- 
larly that  of  the  back  and  limbs,  is  constantly  rubbed  by  the  attendants, 
in  order  to  stimulate  the  peripheral  circulation  and  as  far  as  possible  to 
avert  chilliness  and  discomfort.  The  head  of  the  patient  rests  upon  a 
rubber  air-cushion.  At  first  he  should  be  kept  in  the  bath  five  to 
eight  minutes;  later,  ten  or  fifteen  minutes,  according  to  the  severity 
of  the  case.  The  head  and  face  are  bathed  at  once  from  a  basin,  and  a 
cold  compress  is  applied  to  the  forehead,  and,  if  prominent  nervous 
symptoms  be  present,  often  associated  with  high  temperature,  water  at 
70°  F.  (21.1°  C.)  or  lower  should  be  poured  from  an  elevation  of  about 
six  inches  upon  the  head  and  nape  of  the  neck  several  times  during  the 
bath.  The  ears  must  be  stopped  with  cotton  when  douching  is  practiced. 
If  while  in  the  water  the  patient  complains  bitterly  of  the  cold  or  is 
very  restless,  a  stimulant  may  be  administered — f|j  (32.0)  of  whiskey, 
diluted — ^and  if  this  fails  he  must  be  lifted  into  bed  and  further  stimu- 
lated. If  he  be  very  young,  highly  sensitive,  or  elderly,  it  is  best  to 
5 lace  him  at  the  commencement  in  water  of  a  temperature  of  85°  or 
0°  F.  (29.4°-32.2°  C),  and  then  gradually  cool  it  down  to  80°  F. 
(26.6°  C).  After  he  has  become  accustomed  to  the  bath  he  may  be 
immersed  in  water  at  the  temperature  of  80°  F.  (26.6°  C),  to  be  re- 
duced to  75°  F.  (23.8°  C.)  or  even  70°  F.  (21.1°  C),  below  which  it  is 
unnecessary  to  go  save  in  the  rarest  instances.  This  is  the  gradually 
cooled  bath  of  Ziemssen.  In  the  rigid  Brand  method,  which  is  now  gen- 
erally adopted,  and  which  I  employ  except  in  the  above-mentioned 
instances,  the  patient  is  lifted  at  once  into  a  bath  at  70°  F.  (21.1°  C.) 
and  kept  there  for  fifteen  minutes.  The  patient  is  to  be  removed  from  the 
bath  to  the  bed  (previously  protected  by  a  blanket  and  mackintosh), 
wiped  oflf  gently,  after  which  the  sheet,  blanket,  etc.  are  withdrawn  and 
he  is  covered  with  a  blanket.  If  now  reaction  be  retarded,  some  hot 
broth  or  about  an  ounce  of  whiskey  should  be  administered  and  active 
friction  applied  to  the  back  and  extremities. 

The  eflfect  of  the  bath  is  best  shown  by  the  rectal  temperature, 
which  is  taken  half  an  hour  after  the  conclusion  of  the  bath,  and  again 
a  half  hour  later  if  the  patient  be  not  asleep.  Usually  the  temperature 
will  be  found  to  be  two  or  three  degrees  lower  than  before  the  plunge 
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(see  Fig.  5).  In  obstinate  and  severe  cases  the  fall  may  be  leas  than 
one  degree,  in  which  case  it  is  advisable  to  either  prolong  the  bath  to 
twenty  minutes  or  to  reduce  still  further  the  temperature  of  the  water* 
Protracted  warm  baths  are  highly  recommended  by  Reisse  and  others 
when  cold  haths  are  badly  borne  or  are  unproductive  of  good  result**. 

In  light  cases  the  cold  bath  should  be  repeated  every  six  or  eight 
hours;  in  severe  ones,  every  three  or  four  hours,  hat  more  frequently 
than  once  in  three  hours  is  not  advisable,  even  in  the  worst  cases. 
Sufficient  water  to  immerse  the  patient  to  the  neck  (about  30  gallons^ — 
114  liters)  should  be  used.  During  the  night  the  patient  should  be 
allowed  to  sleep  for  six  or  eight  hours  if  he  can  do  so. 

As  before  stated,  there  are  a  number  of  convenient  and  satisfactory 
portable  tubs  in  the  market,  but  that  devised  by  Dr.  C.  L.  Furbush  of 


Fio.  fi.— Portable  bath  tub  In  use. 


Philadelphia  possesses  certain   leading  advantages  (Figs.  6,  7).     The 
frame  is  made  of  light  wood,  and  when  folded  is  4  inches  (10.156  cm.)  in 


Fm.  7,^PortAble  buthtub,  folded. 

depth,  14  inches  (35.546  cm.)  in  width,  and  5  feet  10  inches  (1.778  m.) 
in  length,  so  that  it  can  be  placed  in  a  closet  or  beneath  a  bed.  Less 
than  two  minutes  are  required  to  prepare  the  hath»  which  the  patient 
receives  while  lying  in  bed.  When  in  use  the  ends  are  fiistened  by 
braas  pins  hung  on  small  chains,  and  these  hokl  the  frame  in  a  fixed 
position.  The  tub  proper  is  made  of  double- faced  sheeting,  reinforced 
in  the  middle,  so  as  to  resist  the  greatest  amount  of  pressure.     The 
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lidee  of  the  sheet  have  a  casing  through  which  h  passed  a  wooden  rod 
4  feet  4  inches  long  (1.320  meters),  and  outside  of  this  a  margin 
of  li  inches  (3.808  cm.)  is  left  for  the  brass  eyelets,  through  which 
passes  a  rubber  cord  which  is  covered  with  woven  cotton.  This  cord, 
which  is  attached  to  the  sheet,  is  held  to  the  frame  by  special  brass 
fittings  along  the  lower  sides  of  the  latter.  By  the  use  of  the  cord 
and  wooden  rods  we  have  an  even  tension  on  both  sides,  combined 
with  ample  resistance  to  withstand  the  pressure  of  the  water.  An  ad- 
justable head-rest  fits  into  the  end  of  the  frame.  The  wooden  rod  also 
enables  the  attendant  to  roll  up  the  sheet  fjuickly  after  the  bjith. 
Through  the  bottom  of  the  sheet  a  1-incb  rubber  tube  is  fitted  with  a 
stopper,  and  by  means  of  this  the  tnb  can  be  emptied  much  sooner  tban 
by  a  siphon.  The  frame  is  covered  with  ivory-enamel  jutint,  and  can  be 
cleansed  easily,  and  the  entire  weight  of  the  outfit  is  25  pounds  (11.33 
kgms.). 

Whenever  practicable,  and  when  contraindications  do  not  exist,  hatha 
are  to  be  instituted  find  earrietl  forward  religiously,  no  matter  how  mild 
the  case  promises  to  be  at  the  onset.  Brand  recommends  that  the  baths  be 
commenced  when  the  temperature  in  the  rectum  reaches  102.2°  F,  (39°  C). 
The  height  of  the  temperature,  per  ^ie,  is  not  to  be  regarded  as  an  abso- 
lute indication  for  the  employment  of  the  cold  bath,  since  the  facts  must 
ever  be  remembered  that  tlie  essential  effect  is  a  stimulation  of  the 
nerve-centers  which  presiile  over  the  organic  functions,  respiration,  cir- 
culation, etc*,  and  that  reduction  of  the  temperature  is  the  secondary 
effect.  Moreover,  cold  baths  exert  a  marked  preventive  effect  in 
obviating  serious  symptoms  and  com  plica  lions.  I  continue  the  baths 
until  the  evening  temperature  remains  below  101*^  F  (38.8^  C). 

The  cotitraindkafions  to  the  use  of  baths  are — (1)  InteMiftal  hemor- 
rha{fi\  which  is  in  itself  attended  with  danger  and  requires  absolute 
ijuiet  for  a  time  (four  days),  when  the  baths  may  be  resumed  if  there  is 
no  recurrence.  (2)  Pvritonitw^  the  occurrence  of  which  always  excites 
suspicion  of  perforation.  Here,  again,  rest  and  all  tbat  the  term  im- 
plies must  be  procured.  (3)  Extreme  Cardiac  Weakness*— Th^  excite- 
ment in  the  necessary  handling  of  the  patient  connected  with  the  bath 
might  prove  fatal,  as  I  have  witnessed  in  one  instance.  This  condi- 
tion is  sometimes  met  with  in  cases  tbat  come  under  observation  at  a 
late  period,  and  have  not  been  brought  under  proper  treatment  from  tlie 
start,  or  in  cases  arising  in  aged  and  previously  enfeebled  suhjects  (4) 
Cases  that  have  progressed  tu  an  advjinced  stage  (the  third  week  of  the 
disease)  should  not  be  immersed.  Dangerous  and  even  fatal  collapse 
has  been  observed  to  follow  cold  baths  under  these  circumstances. 

Substitutes  for  the  Void  Bath. — The  prejudice  which  exists  against 
the  cold-bath  treatment — at  least  in  America — sometimes  proves  insur- 
moantable*  Again,  there  are  many  physicians  who  do  not  avail  th em- 
eel  ves  of  the  means  at  command  for  carrying  out  hydrotherapy.  In 
conse((Uence  of  these  facts  substitutes  for  the  cold  and  the  gradually 
cooled  baths  are,  unfortunately,  quite  cooimonly  in  vogue.  Among 
them  cold  sponging  of  the  body  of  the  patient  is  often  resorted  to, 
though  it  secures  for  him  few  and  trivial  advantages  as  compared  with 
those  of  the  baths.  If  this  method  be  employed,  the  water  should  be 
of  the  temperature  of  the  air  of  the  room  or  ward.     The  limbs  should 
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be  sponged  and  dried  in  succession,  and  then  the  trunk.  Whenever  the 
teniperatijre  reaches  102*5"^  F.  (39.1^  C.)  this  nieusure  is  to  be  insti- 
tutL'cL  each  sponging  being  continued  until  the  desired  effect  has  been 
produced  (a  reduction  of  the  teniperuture  of  1^^  to  2*^  F.  or  1^  C),  unless 
the  patient  gives  signs  of  uneas>ine.ss,  \vhen  it  must  be  cut  short.  It 
may  be  repeated  as  often  as  reijuired.  To  the  water  used  for  the  appli- 
cations e<jual  parts  of  vinegar  or  spirits  should  be  adtied.  The  efficacy 
of  the  cool  sponging  is  greatly  enhanced  by  the  simultaneous  applica- 
tion of  the  ice-cap,  either  constantly  or  during  alternate  hours. 

If  this  method  fails,  as  it  often  Joes  in  severe  types,  the  cold  pack 
may  form  a  satisfactory  substitute ;  and  I  have  found  it  of  great  use 
with  children,  In  whom  the  reaction  ufter  a  cold  bath  is  often  delayed 
or  imjjerfeet.  The  jiatient  is  [diiced  u]mn  a  cot  previously  prepared  by 
Spreading  over  it  a  blanket,  which  is  in  turn  covered  with  a  sheet  doubled 
and  wrung  out  of  water  of  the  ret^uired  temperature,  70°  to  80*^  F. 
(21,l°-2t5.6°  C).  The  sheet  and  blanket  are  now  wrapped  about  the 
patient  evenly,  and  he  is  left  in  the  pack  for  a  period  varying  from  a 
half  to  one  hour.  Free  diaphoresis  generally  ensues,  and  this  aids  in 
maintaining  the  fall  of  temperature.  The  effect,  in  most  instances,  is 
to  reduce  the  body-heat  two  degrees  or  more,  and  the  treatment  may  be 
repeated  at  intervals  of  three  or  four  hours  if  needfuK  The  wet  sheet 
alone  may  surround  the  patient,  and  be  sprinkled  at  short  intervals  with 
a  watering-pot  containing  water  of  a  temperature  of  70^  F.  (21.1°  C). 
In  desperate  cases  in  which  cold  baths  are  for  ade(|Uate  reasons  out  of 
the  ijuestiou  ice-water  enemata  may  be  tried.  If  carefully  administered, 
they  accomplish  a  reduction  of  the  teni)>ernture  sometimes  by  two  or 
more  degrees.  Leiter's  coils  may  be  applied  tn  the  head,  chest,  or  ab- 
domen, and  form  the  most  convenient  method  of  applying  cold. 

Guaiacol  has  been  used  for  its  (potent  antipyretic  effect  by  H,  G. 
McCormick  and  others,  from  10  to  30  minims  {0.600-2,0)  being 
applied  to  the  skin  surface.  I  have  seen  its  use  followed  by  rigors, 
hyperpyrexia,  etc.,  but  McCormick  has  adopted  the  rule  of  using  suffi- 
cient only  to  lower  the  temperature  to  100°  F.  (37,7°  C),  and  has  thuB 
avoided  all  ill  effects. 

(5)  Internal  Antipyretics.^ — Internal  antipyretics  are  also  effectual 
agents  in  combating  immoderate  temperatures,  and  certain  of  them,  it 
must  be  confessed,  have  a  ftowerful  influence.  Moreover,  tbey  soothe 
and  moderate  the  nervous  symptoms  and  act  more  or  less  potently  as 
antisefitics.  But  even  the  most  reliable  of  this  group  of  medicamenta 
(phenacetin,  acetanilid,  and  antipyrin)  are  open  to  the  serious  objection 
that  they  depress  cardiac  power,  and  on  account  of  this  I  do  not  use 
them  in  hospital  practice  (where  the  Brand  method  can  be  rigidly  car- 
ried out),  and  very  rarely  indeed  at  any  time  in  private  practice, 

When  the  Brand  method  cannot  be  employed,  or,  as  rarely  happens, 
it  is  ineffective  and  there  is  present  a  high  fever  with  decided  nerv^ous 
STmptoms,  internal  antipyretics  are  allowable  if  properly  administered. 
The  safest  among  them  is  phenacetin,  of  which  5  grains  (0.324)  may 
be  given  at  a  dose  (preferably  about  3  p.  M.),  and  repeated  after  four 
hours  should  the  first  dose  fail  of  the  desired  effect.  Acetanilid  is  more 
effective  than  phenacetin,  hut  is  not  ijuite  so  free  from  injurious  action 
as  the  latter-     It  may  be  prescribed  in  doses  of  2  to  4  grains  (0.129— 
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0.259),  to  be  followed  by  a  second  dose  of  equal  size  in  four  hours  if 
Beeessary.  The  heart  is  always  to  be  guarded  by  the  use  of  stimulants 
Then  internal  antipyretics  are  exhibited. 

(6)  Itttatrtinal  antiMptics  are  much  used  to  destroy  the  bacillus  of 
8b«rth  or  to  counteract  the  ill  effects  of  its  toxins.  Unquestionably 
tliey  meet  neither  of  these  leading  indications,  but  they  are  called  for 
xh  an  affection  in  which  extensive  intestinal  ulceration  and  moderate 
tjmpanites  are  usual  manifestations.  The  bowel  antiseptic  which  I 
kftTe  employed  quite  extensively,  and  with  uniformly  good  results,  is 
silol,  this  drug  being  broken  in  the  intestinal  canal  into  carbolic  and 
silieylic  acids,  and  being  capable  of  controlling  meteorism  as  nothing 
else  has  done  in  my  hands.  The  dose  is  2  to  3  grains  (0.129&->0.1944) 
every  three  hours,  preferably  administered  in  capsule.  With  it  I  usu- 
ally combine  quinin  in  doses  of  1  to  2  grains  (0.0648-0.1296)  each. 
Henry  speaks  strongly  in  favor  of  thymol,  which  he  prescribes  in  pill  or 
capsule  (gr.  iiss-0.1620)  every  three  or  four  hours.  I  have  employed 
this  agent  recently,  and  with  gratifying  results,  in  a  few  cases  in  which 
debility  was  a  prominent  feature. 

Lactophenin  (gr.  vij-xv — 0.4586-0.9720  per  dose),  in  starch  capsules, 
op  to  11  drams  (6.0)  daily,  according  to  the  indications,  is  highly  rec- 
ommenaed  (Jaksch).  Carbolic  acid,  iodin,  and  other  antiseptic  agents 
have  their  advocates,  but  my  own  experience  with  them  has  been  too 
limited  to  warrant  an  expression  of  opinion  as  to  their  value  in  this 
disease. 

Turpentine  fulfils  in  some  cases  a  leading  indication.  When  the 
tongue  is  dry  and  brown,  the  abdomen  distended,  the  general  prostra- 
tion marked,  and  often  muttering  delirium  present — symptoms  of  the 
typhoid  state — the  use  of  this  agent,  together  with  alcoholics,  consti- 
tutes the  best  mode  of  treatment.  Turpentine  is  best  given  in  a  capsule 
in  the  form  of  white  turpentine — dose,  8  to  5  grains  (0.1944-0.3240) 
every  three  hours.  Its  routine  administration,  however,  is  to  be  un- 
qualifiedly condemned. 

(7)  OmatiYe  Inoculations  with  Oultures  of  Serum. — The  brilliant  results 
obtained  from  the  use  of  antitoxic  serum  in  diphtheria  and  certain  other 
affections  have  led  to  attempts  at  curative  inoculations  in  typhoid  fever. 
Though  their  specific  virtue  is  yet  to  be  demonstrated,  it  is  deemed 
proper  to  state  the  results  which  have  been  obtained  as  concisely  as  pos- 
sible. E.  Frankel  and  Manchot  have  treated  57  cases  of  typhoid  fever 
with  a  sterilized  liquid  derived  from  a  culture  of  the  bacillus  of  Eberth 
in  thymus  bouillon  and  heated  to  140°  F.  (60°  C).  Of  this,  ^  c.cm.  was 
injected  deeply  into  the  gluteal  region.  No  reaction  followed  the  first 
injection.  The  next  day  1  c.cm.  was  introduced  into  the  other  buttock. 
This  produced  an  elevation  of  temperature  with  chilliness,  followed  in 
three  or  four  hours  by  decided  sinking  of  the  temperature.  The  fever, 
however,  rose  again  if  the  injections  were  now  omitted.  Moreover, 
when  the  latter  were  continued  at  intervals  of  two  days  in  augmenting 
doses  (1  c.cm.  each  day),  the  fever  assumed  the  remittent  type  and  dis- 
appeared altogether  after  a  few  days.  The  splenic  enlargement  and 
roseate  spots,  however,  persisted. 

Rumpf,  following  the  methods  of  Frankel  as  to  preparation  and  ad- 
ministration, treated  30  cases  of  enteric  fever  with  cultures  of  the  bacil- 
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lus  pyocyaneus,  with  like  results.  F.  Kraus  and  BiisbweH,  after  treat- 
ing 12  cases  with  the  sterilized  pyocyaneus  bouillon,  however,  concluded 
that  this  method  possessed  no  specific  curative  value. 

Hughes  and  Carter  treated  a  number  of  cases  with  blood-serum  de- 
rived from  convalescent  cases,  but  apart  from  a  decided  lowering  of 
temperature  the  general  course  of  the  disease  was  not  jierecptibly  modi- 
fied- More  recently,  Klemperer  and  Levy  have  obtained  the  blood- 
gerum  from  dogs  (after  inoculating  them  with  bouillon-cultures  of 
typhoid  bacilli),  and  found  it  to  be  capable  of  immunizing  suscej»tible 
animals,  as  the  guinea-pig,  etc,  against  the  action  of  typhoid  bacilli, 
and  also  of  curing  tbem  when  infected.  This  treutment  was  employed 
iu  5  cases  of  human  typboid,  all  of  which  imrsiied  a  mild  course. 

Quite  recently  Pfeifler  and  Kolle  have  shown  the  presence  of  a  bac- 
tericidal substance  in  the  serum  of  enteric-fever  patients,  as  well  as  in 
that  of  certain  immunized  animals,  but  the  result  of  their  important 
researches  has  furnisbed  a  means  of  diagnosis  of  the  disease  rather  than 
a  specific  means  of  cure  {vide  Diagnosis). 

(8)  Treatment  of  IndMdual  SymptomB  and  Oomplieations. — Headache. 
— Early  in  typhoid  the  headache  demands  relief.  Absolute  rest  and 
cold  to  the  head  frequently  suffice.  Depressant  analgesics  are  to  be 
avoided  so  far  as  may  he,  though  it  sometimes  becomes  necessary  to 
resort  to  tbem.  At  such  times  those  least  objectionable  are  to  be  selected. 
I  have  found  that  a  mixture  containing  sodium  hromid  (gr.  x  to  xv 
— ^0*6480  to  0.9720)  and  the  deodorized  tincture  of  opium  {TTLiij  to  v — 
0.1998  to  0.3330)  in  each  dose,  given  at  intervals  of  three  or  four  hours, 
exercises  a  striking  palliative  influence.  In  occasional  instances  the 
above  mixture  fails,  and  then  phenacetin  (gr.  ij  to  iij — 0.1296  to 
0.1944)  may  be  substituted  for  the  opium  in  the  same  combination  or 
separately  in  capsule, 

Instmmia, — The  cold  baths  or  other  measures  calculated  to  relieve 
the  headache  often  procure  for  the  patient  refreshing  sleep.  It  is  im- 
portant not  to  allow  him  to  go  too  long  without  sleep,  since  this  tends 
to  the  development  of  a  pronounced  "•  typhoid  state  "  and  its  concomi- 
tants. When  the  agents  recommended  for  the  headache  fail,  I  employ 
morpbin  hypodermically  in  small  doses  (gr.  ^  to  |~0.004  to  0.008) 
during  the  evening  hours,  with  excellent  results,  and  have  yet  to  wit- 
nesa  the  unpleasant  after-effects  or  the  unfavorable  influence  upon  the 
secretions  that  have  been  described  by  some  authors.  Codein,  sul tonal, 
and,  more  recently,  chloralamid,  have  proved  useful. 

Chloral  is  more  certain  in  its  action  than  the  above  agents,  but  I 
have  abaniloned  its  use  for  the  reason  that  it  apparently  produced  cir- 
culatory collapse  in  two  instances. 

Delirium, — Since  the  introtluction  of  the  Brand  method  delirium 
rarely  calls  for  special  medication.  I  have  observed,  in  common  with 
others,  particularly  during  the  advanced  stages,  that  in  cases  in  which' 
the  circulation  was  feeble  and  in  which  typbomania  was  a  prominent 
feature,  the  administration  of  stimulants  with  a  free  band  completely 
dispelled  the  nervous  phenomena.  If  alcohol  fiiils,  ether  (Tl^x^ — 0.6*30— 
at  a  dose)  may  be  given  hypodermically,  and  repeated  in  one  or  two 
hours  if  necessary.  To  combine  with  the  arterial  some  nervous  stimu- 
lant (musk,  valerian,  etc.)  will  be  found  serviceable,  particularly  in  cases 
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I  ^bich  the  delirium  assumes  an  liysteric  type.  Of  special  value  in 
meeting  this  ^mptom  are  the  hromids,  hyoscyamus,  the  persistent  use 
of  ice  to  the  head^  and  the  other  agents  suggested  for  the  headache  and 
insomnia. 

Vomiting  is  rarely  troublesome.  Its  chief  cause  is  the  irritation  of 
the  gastric  mucosa,  which  may  be  caused  by  improper  diet  or  medica- 
tion. The  best  measure  for  the  relief  of  this  symptom,  after  the 
removal  of  the  cause,  is  the  use  of  ice,  taken  in  small  pieces  and  swal- 
lowed.  If  vomiting  occur  during  the  period  of  development,  minute 
doses  of  calomel,  combined  with  sodium  bicarbonate,  may  he  pre- 
scribed with  good  effect.  If  it  occur  during  the  fa^tigium,  the  amount 
of  milk  taken  should  be  reduced  by  one  half,  peptonized,  and  tben 
diluted,  preferably  with  lime-water.  If  the  patient  experience  a  strong 
AV^ersion  to  milk,  it  must  be  suspended  temporarily  and  lirjuid  beef- 
peptonoids  or  broths  substituted.  Dry  champagne  may  be  administered 
simultaneously.  Excessive  irritability  of  the  stomaeb  calls  for  perfect 
rest  of  the  organ  for  a  period  of  not  less  than  twenty-four  hours,  the 
patient  being  meanwhile  supported  by  rectal  alimentation  and  subcu- 
taneous medication. 

Diarrhea  more  than  any  other  single  symptom  claims  special  atten- 
tion. Two  to  four  movements  daily  do  not  constitute  diarrhea  and  do 
not  demand  treatment,  but  if  this  number  of  stools  be  exceeded,  the 
condition  should  receive  consideration.  It  may  be  caused  by  overfeed- 
ing or  by  improper  food — as  shown  by  the  stools,  as  a  rule — in  which 
case  regulation  of  the  diet  is  curative.  It  is  often  due  to  ulcerated  and 
catarrhal  lesions  of  the  intestines,  and  particularly  the  large  bowel,  and  in 
such  cases  requires  medical  interference.  Unquestionably,  the  use  of 
proper  intestinal  antiseptics  and  such  as  possess  the  property  of  insolu- 
bility to  a  high  degree  is  most  valuable.  Astringents  may  he  combined 
with  the  latter  or  given  separately.  The  subjoined  formulae  have 
yielded  better  results  in  my  own  hands  than  numerous  others  which 
have  been  tried : 


Or, 


Or, 


^.  Bismuth,  salicylate      Sij  (8.0); 
Betanaphtol,  *  5J    (40). 

M,  et  ft.  capsulfc  No.  xxiv, 
Sig.  One  to  be  taken  every  three  hours. 

ifi.  SaloL,  5j   (4,0); 

Bismuth,  subgallat.,     3ij  (8.0)* 
M.  et  ft.  capsulae  No.  xxiv. 
Sig.  One  every  two  or  three  hours. 


^.  Plumbi  acetat., 
Ext-  opii, 
M,  et  ft.  pil.  No.  xij. 
Sig.  One  every  three  or  four  hours,  as  required. 


gr.  xxiv  (1.555) ; 

gr,  iss-ij  (0.097-0,1296). 


The  last  formula  may  be  administered  in   the  form  of  a  suppository, 
both  ingredients  being  doubled  in  quantity. 

Late  in  typhoid  fever,  when  the  ulcers  are  fully  developed,  opium  U 
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the  reme^ly  ptJr  freelh^nee^  since  it  tends  to  arrest  the  peristiiltic  action 
whicli  kvejis  up  the  diarrhea  and  favors  the  spread  of  tlij?  inOamniatiou 
to  the  peritoneum.  I  have  recently  observed  brilliant  result.si  trom  the 
use  of  rectal  injeetions  of  an  astringent  scdution  (tannic  aeid  1-2  per 
cent,),  alternated  with  an  antiseptic  solntiori  (salieylic  acid  1-2  per 
cent.),  each  given  once  daily  at  intervals  of  twelve  honrs. 

Uif7t8ttpatioH^  which  is  often  present^  and  particularly  nntil  the  mid- 
dle of  the  second  week,  is  to  be  relieved  by  simple  enema ta  of  soapsnds 
every  second  day.  Calomel  may  be  used  in  the  early  stage  of  dynamic 
cases.  Its  employment  in  this  manner  may  l*e  followed  l>y  symjjtoms 
of  a  milder  type  than  are  ordinarily  encimntered.  If  constij*ation  exists 
during  the  third  week,  accompanied  by  an  oscillating  temperature-curve, 
as  rarely  occurs,  saline  laxatives  in  small  but  repeated  doses  may  cut 
short  the  attack, 

Tifntpanitt's. — ^This  is  sometimes  a  most  distressing  symptom*  and  is 
often  associated  with  marked  diarrhea.  The  claim  has  been  ma<le  that 
if  turpentine  he  administered  in  suitable  doses  throughout,  both  tym* 
panitcs  and  diarrliea  are  controlled.  Turpentine  is  a  good  remedy,  but 
only  when  certain  indications  exist  {vitie  mipra\  and  it  is  without  the 
power  to  influence  the  general  course  of  the  affection.  As  a  remedy 
for  tynipanites  it  is  excellent  and  richly  deserves  a  trial.  When  em- 
ployed for  this  symptom  alone  I  prefer  to  apply  it  in  tlie  form  of  stupes 
o?©r  the  alMJomeii,  although  when,  as  is  fre([uently  the  case,  the  gases 
occupy  chietly  the  large  bowel,  turpentine  encmata  should  be  given,  and, 
these  failing,  a  long  rectal  tube  should  be  passed. 

The  meteor  ism  is  often  increased  by  the  milk  taken,  and  a  change 
of  food  from  the  latter  to  liqnid  peptonoids,  raeat-juiees,  and  albumin- 
water  cures  some  and  helps  others. 

Hemorrhiifea  from  the  bowels,  however  slight,  demand  pnmipt  and 
close  attention,  and  complete  rest  must  be  secured  immediately.  The 
bowel-movements,  if  the  hemorrhage  has  been  copious,  must  be  alloweil 
to  pass  into  the  ilraw-sheet.  The  ice-bag  (suspended  if  possible)  should 
l^e  applied  to  the  right  iliac  region »  and  ice  freely  given  by  the  mouth. 
Opium,  to  contnd  |>eristalsis,  is  inrr  cldef  reliance  among  medicinal  sul> 
stances.  It  should  he  administered  in  small  doses  at  frequent  intervals 
and,  by  preference,  hypodermieally.  It  may  he  combined  with  full 
doses  of  the  acetate  of  lead  to  arrest  the  bowel-movements.  Cases  in 
which  slight  oo/Jng  appears  from  tiiue  to  time  are  best  controlled  by  the 
latter  eombinntion  iu  (lill  form.  In  sinjihir  instances  turpentirte  is  quite 
efticacious,  and  it  is  also  wsirmly  recommended  for  eojjious  hemorrhages 
by  many  authors.  Ergotin  may  be  used  (bypo*lermically,  to  be  repeated 
every  hour)  in  severe  bleedings.  The  amount  of  food  should  be  greatly 
restricted  for  about  twelve  hours. 

PeritnnitiH, — When  this  complication  is  due  to  perforation  of  the  in- 
testine the  patient  in  almost  every  instance  passes  quickly  beyond  hope, 
though  recovery  does  rarely  take  place  when  nature,  with  or  without 
the  aid  of  the  jdjysician,  limits  the  intlanmjation  by  the  formation  of 
adhesions.  Xlorphin  should  be  given  hypodermieally  to  relieve  suffer- 
ing, and  the  laparotomist  shouhl  be  called  immediately.  Operation 
offers  little  hope  uf  cure,  on  account  of  the  previous  unfavorable  local 
and    general    condition,    but    with    the    progress   of  convalescence    the 
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acca  of  recovery  from  this  accident  imj>rove.  Peritonitis  due  to 
direct  extension  of  the  infectious  inflammation  of  the  howel  without 
perforation  often  admits  of  successful  treatment.  Unless  perforation  be 
gospected  the  physician  is  justified  in  administering  saline  piirgatives, 
at  the  same  time  controllintr  pain  by  mcuns  of  small  doses  of  niurphin, 
which  is  without  hanoful  eflects,  save  thut  it  somewhat  delays  the 
reootery. 

Pneumonia, — Brancho-pjienminu^t  was  formerly   (under  the  old  re- 

Sime)  the  most  frequent  pulmonary  complication,  and  is  to  be  treated  in 
he  manner  indicated  in  the  section  on  this  affection* 

Lohar  Pnetimonia. — The  treatment  of  that  form  of  pneumonia  which 
occars  in  the  advanced  stage  of  typhoid  will  be  considered  hereafter 
{vidt  Secondary  Fnenmonia).  That  variety  of  lobar  pneumonia  which 
rarely  inaugurates  typhoid  requires  the  same  trcatmt-ut,  until  the  true 
typhoid  symptoms  arise,  as  adynamic  forms  of  lobar  pneumonia  {vide 
^  154). 

The  ht^pontatir  tymgeathn  of  the  bases  of  the  lungs  due  to  cardiac 
weakness  and  the  decubitus  of  the  patient  is  to  be  met  by  heart-stimu- 
lants and  by  changing  tlie  position  of  the  patient. 

Bronchitis, — No  special  measures  are  necessary  when  the  bronchitis 
is  confined  to  the  larger  tubes,  a.s  in  typical  cases,  while,  if  severe  and 
diffuse,  its  management  is  identical  with  that  of  broncho-pneumonia,  to 
which  it  leads. 

L<f  n/ng  it  in  *—¥  or  this  condition,  which  rarely  develops  in  typhoid 
fever,  counter-irritation  should  be  tried,  and  if  this  brings  no  relief  a 
small  hliater  may  be  applied  below  the  angle  of  tlie  jaw  on  either  side. 
For  e<lema  of  the  larynx  scarification  and  the  inhalation  of  simple  or 
medicated  steam  are  measures  to  he  used.  Then,  should  suffocation  be- 
come imminent,  tracheotomy  should  he  performed  without  delay. 

Bed-»ore8, — The  preventive  measures  have  already  been  considered, 
bat  the  smallest  bed-sore  demands  active  treatment.  It  is  to  be  kept 
clean  by  means  of  a  weak  solution  of  some  antiseptic,  and  may  then  be 
dusted  with  a  powder  composed  of  equal  parts  of  boric  acid,  calomel, 
and  bismuth  ;  if  sluggish,  with  a  powder  made  up  of  aristol  and  iodo-' 
form*  I  have  found  nngnentum  balsam i  peruviani  (1  :  oO)  to  be  a  valu- 
able remedy  in  bed-sores.  Should  the  edges  of  the  ulcer  become  under- 
miaed,  a  drainage-tube  is  sometimes  necessary » 

Thrombo8i4f  of  ihe  femoral  vein  is  best  treated  by  elevating  the  part 
and  keeping  it  at  perfect  rest  The  following  ointment  may  also  be 
applied  along  the  course  of  the  vessel : 

^,   Png.  ichthyol., 

Lanolin,  da.  .^ij  (8,0); 

Ung.  belladonnEe,  q,  s.  ad  5J  (32.0). 

Sig.   Apply  three  times  daily. 

After  the  swelling  has  subsided  an  elastic  stocking  should  be  worn  for  a 
couple  of  months, 

(9)  Management  of  ConTalescence, — Some  of  the  points  connected  with 
thift  subject  have  already  been  discussed  {diH,  time  for  ^ettim/  up^  etc,), 
I  may  add  that  should  a  recrudescence  occur  the  patient  should  be  kept 
It  rest  in  the  recumbent  posture  and  a  return  made  to  the  liquid  forms 
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of  food.  Often  a  moderate  laxative  serves  a  good  purpose,  particularly 
if  mi  indiscretion  in  diet  have  been  committed.  The  ulcers  may  not  be 
healed,  though  the  temperature  may  have  been  normal  for  a  week  or  ten 
days;  hence  the  patient  should  not  be  allowed  to  stir  about  for  a  period 
of  two  weeks  after  the  temperature  has  returned  lo  the  normal.  At  first 
his  movements  should  be  slow;  he  may  soon,  however,  be  allowe<i  to 
exercise  gently  in  the  open  air  during  seasons  of  favorabk^  weatliLT. 
Mental  excitement  is  to  be  avoided,  since  it  may  produce  a  recrudescence 
of  fever*  Occasionally,  during  convalescence  the  diarrhea  persists,  being 
ilue  to  colonic  ulceration,  and  is  best  treated  by  restricting  the  diet  to 
milk  and  other  light  forms  of  albuminous  iiHuL  The  patient  must  be 
confined  to  betl.  Medicinal  treatment  by  the  oxid  of  zinc  internal ly 
and  the  use  of  astringent  and  antiseptic  rectal  injections,  as  before  indi- 
cated, usually  jn-iives  successfuL  Constipation  may  be  a  troublesome 
symptom  in  convalescence,  and  is  best  relieved  by  simple  enemata.  Mt>st 
patients  recjuire  tonics.  We  should  begin  with  a  vegetable  salt  of  iron 
in  combination  with  a  dimple  bitter  (such  as  the  infusion  of  gentian), 
and  later  an  inorganic  salt  of  iron,  with  quinin  iiud  strychnin,  may  be 
resorted  to.  If  there  be  a  predisposition  to  tuljcrculosis,  cod-liver  oil 
and  creaaote  should  be  given  for  a  period  of  two  or  three  months.  Re- 
lapses are  to  be  treated  as  primary  attacks,  and  recurrences  in  the  same 
manner. 

Mountain  Peveb. 

The  term  "  mountain  fever  **  should  be  regarded  as  applicable  only 
to  that  condition  which  develops  shortly  after  ascent  to  a  very  high  alti- 
tude. There  is  no  deiimtQ  jnttholoiji/  nor  ctioiotjfi/^  but  the  symptoms  are 
attributable  to  the  effects  of  a  rare  lied  air  upon  the  organic  functions 
(respiration,  circulation,  etc.). 

The  syraptoms  are  a  much  quickent^d  pulse,  urgent  dyspnea,  head- 
ache, vertigo,  and  at  times  tiausea  and  vomiting.  1  here  is  a  eubfebrile 
movement,  the  temperature  touching  100°  or  even  101^  F.  (38.3*^  C), 
Thirst  is  present  and  the  appetite  is  lost.  Malaise  and  a  sense  of  ex- 
haustion on  attempting  exertion  are  experienced.  Hemoptysis  has  been 
noted,  but  rarely.  The  effect  upon  the  human  economy  of  high  altitude 
varies  with  the  extent  of  the  ilifferenccs  in  individual  reserve  nerve-force. 
Rest  and  acclimatisation  will  almost  invariably  restore  healthy  function. 

Different  clinical  observers  Imve  depicted  as  mountain  fever  various 
forms  of  illness  which  might  have  been  as  properly  referred  to  other 
wcll-recogni/ed  diseases,  especially  ti/pltoid  fever.  The  lesions  of  typhoid 
fever  were  present  in  two  instances  that  were  necropsied,  Curtin,  how- 
ever, has  reported  four  cases  all  evincing  the  signs  and  symptoms  of 
lobar  pneumonia.  It  must  not  be  forgotten  that  high  altitude  may  alter 
the  clinical  peculiarities  of  the  acute  infectious  diseases- 


TYPBV8  FEVER. 


87 


TYPHUS  FEVER. 

(Skip'Jh^er^  Camp-Jever,  Jail-Jevei%  dc.) 

Definition.^ — An  acute  contagious  disease  of  unknown  gpecific  eti- 
ology. It  is  characterized  frequently  by  an  abrupt  invasion,  and  is 
marked  by  rigor,  high  fever,  early  nervous  symptoms  of  great  promi- 
neaoe,  a  maculo*petechial  eruption  appearing  between  the  third  and 
fifth  days,  and  a  termiiiatton  by  crisis. 

Historic  Note. — This  afleclion  has  been  known  from  time  im- 
memoriah  In  17^9  the  name  typhus^  which  is  at  present  universally 
employed,  was  given  to  it  by  Sauvages.  In  presanitary  times  it  pre- 
vailed extensively  in  epidemic  and  endemic  forms,  particularly  in  Ire- 
land and  Russia,  and  also,  though  less  frequently*  in  the  seaport  towns 
of  our  own  country.  It  constituted  one  of  the  chief  plagues  of  the  oldeu 
tiroes,  if  not  the  chiefcst,  and  its  devastations  among  the  armies  were 
more  destructive  of  human  life  than  even   war  itself. 

In  1812  typhus  fever  first  appeared  in  America  in  the  New  England 
States.  Its  ravages  did  not  cease  until  every  Eastern  State  had  been 
▼isited  by  the  plague,  when  it  totally  disappeared.  In  1836  it  reappeared 
in  Philadelphia  in  virulent  form  and  with  deadly  effect.  It  was  at  this 
period  that  Gerhard  began  his  careful  studies,  which  resulted  in  the 
(Reparation  of  typhus  from  typhoid.  During  the  last  half  century  com- 
paratively few  instances  of  typhus  have  been  met  with  in  this  country, 
though  it  still  appears  constantly  in  certain  fjuarters,  abroad  ((xreat 
Britain,  the  eastern  portion  of  Germany,  Poland,  Russia,  and  some  parts 
of  Southern  Europe).  All  isolated  cases  and  small  groups  of  cases  that 
have  boen  observed  in  very  recent  times  here  have  been  proper! v  attrib- 
uted to  importations  from  other  countries,  and  chietly  from  Ireland. 
Since  the  epidemic  in  18*J6  the  disease  has  not  gained  a  foothold  on  our 
shores,  although  in  the  early  part  of  1803  it  appeared  in  New  York  City, 
Mid  150  cases  resulted* 

Pathology.— The  various  viscera  present  no  characteristic  lesions. 
After  death  the  eruption  continues  to  be  visible,  and  often  targe  ecchy- 
moses  are  observable  on  the  dependent  parts  of  the  body. 

Certain  organs  may  present  pathologic  appearances,  but  they  are 
not  constant  and  are  the  result  of  the  secondary  infection  which  the 
typhus  invites.  Tbe  serous  membranes — the  pericardium  in  particular, 
and  at  times  the  gastro-intestinal  inucosa — are  the  seat  of  ecchymoses. 
There  is  hyperplasia  of  the  lymph-follicles,  but  no  subsetiuent  ulcera- 
tion. Hemorrhagic  extravasation  may  also  occur  into  the  muscles,  the 
latter  being  dark  and  often  showing  hyaline  and  granular  changes ;  the 
keart'jnu^cle  is  especially  apt  to  undergo  a  granular  degeneration.  The 
tpleen  is  considerably  enlarged,  soft  (even  diffluent  at  times),  and  of  a 
dark  (frequently  bluish)  red  color.  The  liver  is  somewljat  swollen  and 
may  be  softened,  while  the  kidneifB  not  rarely  manifest  the  changes 
belonging  to  nephritis.  In  other  instances  they  are  merely  congested. 
In  the  lungs  are  found  a  variety  of  lesions  peculiar  to  different  compli- 
Mting  conditions  (bronchitis,  lobular  pneumonia,  lobar  pneumonia,  pul- 
monary congestion  with  or  without  edema),  and  occasionally  pleurisy 
(&ero-6brinous  or  purulent)  may  be  present.  Nermm  lesiom  are  con- 
spicuous by  their  absence.     An  effusion,  either  serous  or  sero-hemor- 


rhagic,  into  the  sulmracbnoid  space  and  the  ventricles  may  be  noted, 
aed  quite  commonly  there  is  cen-hral  cofH/esttoH.  In  rare  instances 
there  miiy  be  a  meiiingitis.  The  l*Iood'€}Hmg**»  are  marked,  the  color 
being  dark,  the  fluidity  much  inereaged,  while  the  coagulability  is 
!  greatly  diminished ;  and  the  intima  of  the  aorta  is  frefjuently  blood- 
stained. 

Etiology .^ — The  direct  cause  or  special  micro-organism  connected 
with  the  typhus  contagion  has  not.  a*s  yet,  been  isolated,  notwithstand- 
ing the  fact  that  the  morphologic  and  biologic  studies  of  the  blood 
I  obtained  by  Bran  nan  and  Cheesman  from  the  finger-tips  of  six  patients 
during  the  mild  epidemic  of  typhus  in  1893  showed  the  presence  of  a 
bacillus  that  proved  pathogenic  for  rabbits,  guinea-pigs,  and  white 
mice.*  Lewaschew  ^  han  also  detected  in  the  blood  of  typhus  patients  a 
distinctive  micro-organisuh  Further  observations,  however,  with  a  view 
to  showing  the  constant  presence  of  these  micro-organisms  in  typhus 
fever,  are  necessary  to  demonstrate  that  they  are  the  specitic  cause  of 
the  disease. 

It  is  a  known  fact,  nevertheless,  that  when  typhus  arises  in  a  locality 
in  which  it  was  previously  unknown,  it  is  dependent  upon  a  transference 
of  the  typhus  virus  from  without,  and  does  not  arise  spontaneously; 
this  cannot  be  too  strongly  emphasized.  The  diflerent  modes  of  eon- 
veffance  of  tkh  pomnt  from  one  place  to  another  are  not  known  posi- 
tively, hut  we  can  be  confident  that  its  source  is  in  a  preceding  case, 
and  that  it  may  leave  the  body  in  the  expired  air,  in  the  epithelial 
scales  thrown  off,  and  in  other  excretory  or  secretory  products  of  the 
body.  The  poison  is  apt  to  be  transmitted  by  contagiim  from  the 
patient  to  others  who  approach  bim  ;  and  there  is  convincing  proof  that 
it  may  be  trans ferre<l  by  means  of  fowitea  (wearing  apparel,  articles  of 
furniture,  etc.).  What  its  precise  gateway  into  the  body  is  we  do  not 
definitely  know,  except  that  it  is  more  likely  to  enter  through  the 
respiratory  tract  (by  inhalation)  than  through  the  alimentary  canaL 

Predisposing  Causes. — Tlie  influence  of  inmntttirii  surround i tigs 
upon  the  spread  of  this  affection  is  positive  and  vital.  Among  special 
conditions  may  be  nientioncfl  filth,  poverty,  famine,  and  overcrowding, 
and  here  it  may  be  inferred  that  typhus  is  a  disease  of  the  lower  classes. 
Broadlv  speaking,  any  condition  of  the  system  in  which  the  natural 
vitality  and  resi.stance  to  bacterial  invasion  are  hiwered  increases  sus- 
ceptibility to  the  disease,  and  ainong  atlditional  influences  which  possess 
considerable  etiologic  influence  are  overwork,  intemperance,  depressing 
emotions,  etc. 

Age  has  no  direct  influence.     Obviously,  however,  the  young  and 

middle-aged  furnish  a  preponderant   proportion   of  cases,  owing  to   the 

fact  that  they  are  more  liable  to  exposure  to  the  virus  than  during  other 

periods  of  life.     Sex  has  no  positive  influence,  and  the  Hensfm  plays  only 

a   minor  part.     Epidemics  may,  liowever,  occur  rather   more  often   in 

,      winter  than  in  the  other  seasons,  since  tfie  homes  of  the  pauper  popula- 

I      tion  are  not  so  well  ventilated,  and  hence  are  less  cleanly  in  winter  than 

I      during  the  rest  of  the  year,  ^ 

I  Clinical  Historyl— Incubation. — This  lasts  from   nine   to   twelve 


^  Annufii  ft/  the  Unif^eiMit  Mtdkui  SeienetJt^  1893,  p.  60,  «?ctioii  H. 
*  Ibid.^  |i.  HI,  section  H- 
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iIats.  There  may  be  prodromal  syuiptoms  during  the  concluding  days 
(one,  two,  or  more  of  this  period),  such  as  anorexia,  general  malaise, 
etc.,  but  in  most  instances  invasion  is  sudden. 

Pre-emptive  Stage. — The  early  symptoms  are  either  a  series  of  chills 
or  one  severe  rigor,  accompinded  by  vertigo,  tinnitus,  heaikcbe,  muscu- 
lar pains,  profound  prostration,  and  fever.  The  temperature  quickly 
ascends  to  a  higli  level,  reaching  104^  or  105°  R  (40°  or  40.5°  C.) 
fts  early  as  the  second  or  third  day.  The  fever  is  continuous  in  type, 
&nd  in  severe  cases  a  serious  systemic  condition  may  often  be  developed. 
The  pulse  is  accelerated  proportionately  hy  the  temperature  and  is  of 
good  volume.  Bronchitis  may  be  present,  the  appetite  is  lost,  and  the 
thirst  is  excessive,  while  a  thick,  yellowish- white  coating  covers  the 
tongue.  Vomiting  occurs,  and  may  be  a  prominent  symptom.  The 
mine  is  often  scanty,  it^  specific  gravity  is  increased,  and  it  may  contain 
a  trace  of  albumin.  The  cheeks  arc  flushed  and  the  tje^  are  injected. 
Nervous  nymptomH  appear  early — in  tlie  worst  cases  at  the  very  onset 
,nd  are  quite  pronotmced.  At  first  there  may  be  either  mild  or 
ive  delirium,  hut  soon  there  is  stupor  or  even  actual  coma,  and  the 
Sice  takes  on  a  dull,  stupid  look.  With  few*  exceptions  the  spleen  on 
palpation  is  found  to  be  enlarged. 

Braptiye  Staga.- — Between  tue  third  and  fifth  days  of  the  invasion 
the  characteristic  eruption  appears  ivithoid  an  accompan^inff  decline  in 
thf  temperature.  The  rash  comes  out  first  upon  the  trunk,  chest,  and 
abdomen,  extending  tlience  over  the  rest  of  the  skin-surface  of  the  body, 
bat,  strangely  enough,  often  sparing  the  face.  The  crimson-red  maeuls« 
are  changed  in  two  or  three  days  to  a  darker  hue,  becoming  liemor- 
rhagie  (petechia),  and  when  coalescence  occurs  we  have  the  spotted 
effect  that  bas  caused  the  name  of  npoUed  fever  to  be  given  to  it.  This 
name  is  also  given  to  oercbro*spinal  meningitis,  in  which  tbe  eruption, 
though  it  resembles  that  in  typhus  fever,  ih»es  not  appear  at  any  given 
time  and  is  extremely  inconstant.  Not  all  of  tbe  niacuhe  are  converted, 
but  some  may  remain  as  rose- spots,  and  these  disappear  when  pressed 
upon,  while  the  petechiie  do  not.  It  is  chieHy  in  tbe  milder  grades  of 
typhoa  that  the  rose-spots  fail  to  become  jjctechial  {vide  infra).  The 
ikin-BQrface  between  the  spots  is  sometimes  diffusely  byperemic, 
and  tbe  eruption  is  usually  rather  abundant,  though  in  well-autlienti- 
cated  cases  it  has  been  scanty  or  even  wholly  missing.  Unlike  many 
other  eruptive  diseases  in  the  stage  of  eruption,  the  symptoms  of  typhus 
fever  assume  an  aggravated  type  in  typical  and  severe  cases.  The  tem- 
perature continues  high,  often  reaching  106*^  F.  (41.1'^  C.)  or  even 
higher,  with  slight  nocturnal  remissions.  The  pidse  becomes  quite 
rapid  (120-140  or  more),  feeble,  and  possibly  irregular  (often  <licrotic), 
and  the  respirations  increase  markedly  in  frequency.  At  this  time 
severe  bronchitis,  leading  to  hronchn-pneunimiia,  is  apt  to  occur  as  a 
complication.  The  tongue  is  brown,  fissured,  tremulous,  and  occasion- 
ally black  and  rolled  up,  without  power  to  protrude  from  the  mouth, 
Sordes  form  on  the  teetli  and  lips.  The  urine  is  scanty,  high-colored, 
and  often  albuminous,  and  there  may  be  retention  from  paralyaie  of  the 
bladder. 

The  nervous  difiturbance  is  intense,  anrl  may  take  the  form  of  typho- 
mania,   leading  to  complete  coma  or  maniacal  delirium.     The  patient 
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often  lies  with  eyes  open,  staring  into  space,  yet  unconscious  and  in  the 
condition  known  as  coma-vigiL  The  motor  nerves  show  derangement 
(tremors,  subsultus  tendinum,  etc.),  and  carphologia  (picking  at  the  bed- 
clothes) is  a  common  symptom.  The  decubitus  is  dorsal,  as  a  rule ;  the 
flushed  cheeks  gradually  become  dusky,  the  face  expressionless,  and  the 
pupils  often  contracted.  The  prostration  reaches  an  extreme  degree, 
and  absolute  exhaustion  often  terminates  life. 

As  a  rule,  in  favorable  cases  the  end  of  the  febrile  period  comes  by 
crisis  between  the  fourteenth  and  seventeenth  days  of  the  disease,  and 
the  temperature  drops  in  the  course  of  twenty -four  or  thirty-six  hours 
to  normal.  Immediately  preceding  the  crisis  there  is  generally  a  great 
and  sudden  rise  of  the  temperature  ( per^MrJatto  crittca),  and  the  decline 
may  be  interrupted  by  slight  irregularities  or  fresh  exacerbations.  The 
occurrence  of  the  crisis  is  marked  by  rapid  improvement  in  the  symp- 
toms in  general.  The  stupor  suddenly  gives  place  to  a  clear  mind 
(sometimes  following  a  profound  sleep),  the  eruption  fades  quickly,  the 
facial  phenomena  disappear  in  inverse  order  of  their  appearance,  and 
the  general  strength  is  rapidly  recovered. 

Leading  Symptoms  and  Complications. — Course  of  the  Fever. — Al- 
though the  temperature,  as  stated  above,  rises  rapidly  on  the  first  day 
of  the  illness,  it  should  be  added  that  the  highest  grade  is  usually 
reached  as  late  as  the  fifth  or  sixth  day.  Maximum  temperatures  of 
105°,  106°,  or  even  107°  F.  (40.5°-41.6°  C.)  are  common.  Hyperpy- 
rexia  usually  heralds  a  fatal  termination,  the  temperature  mounting  to 
108°,  109°  F.  (42.7°  C),  or  higher,  though  in  light  cases  the  acme  may 
not  exceed  103°  F.  (39.4°  C).  During  the  height  of  the  afiection  the 
temperature  pursues  the  continued  type  (slight  morning  remissions), 
with  moderate  oscillations,  till  the  occurrence  of  the  crisis  which  has 
been  described.  The  fall  of  temperature  may  occasionally  be  more 
gradual  than  before  indicated,  though  this  is  a  comparatively  rare  phe- 
nomenon. 

The  lungs  frequently  present  complications  {vide  Pathology),  among 
which  the  most  common  are  bronchitis,  broncho- pneumonia,  and  hy- 
postatic congestion.  Broncho-pneumonia  is  especially  dangerous,  its 
development  often  preceding  a  fatal  termination,  and  it  may  lead  to 
pulmonary  gangrene.  If  the  gangrenous,  consolidated  areas  connect 
with  the  pleura,  empyema  commonly  results.  Sero-fibrinous  pleurisy 
also  may  occur  as  a  secondary  event,  as  may  lobar  pneumonia,  and  to 
recognize  the  latter  the  local  physical  signs  must  be  fully  appreciated, 
since  the  rational  symptoms  are  feebly  expressed. 

The  heart  in  typhus  continues  to  grow  progressively  weaker  until,  in 
many  cases,  a  fatal  issue  is  reached.  This  is  manifested  by  the  change 
in  the  character  of  the  first  sound,  which  becomes  more  and  more  indis- 
tinct as  the  case  progresses,  A  systolic  murmur  (probably  of  hemic 
origin)  may  be  audible  at  the  apex. 

The  nervous  phenomena  have  been  sufficiently  detailed.  MeningitiM 
has  been  met  with,  but  is  verj^  rare  as  a  complication.  Reference' has 
been  made  to  the  occurrence  of  the  ordinary  febrile  albuminuria  in  this 
disease,  and  it  remains  to  be  pointed  out  that  hemorrhagic  nephritut 
very  rarely  intervenes.  During  the  febrile  period  the  uric  acid  and 
urea  increase  in  quantity,  while  the  chlorids  decrease. 
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The  digestive  tract  rarely  presents  distressing  symptoms  and  conapli- 
e»tions.  HematememH  is  most  comiiioii,  and  cancrum  oris  huH  been 
noteil  occasionjilly.  Cases  in  wLich  the  mouth  does  not  receive  proper 
care  are  apt  to  develop  parotitis^  wliich  often  posses  on  to  suppuration, 
aod  Btyiic  proi^eg»eg,  causing  abseesses  in  different  parts  of  the  body 
(joiDta,  eubcutaneous  tissue,  etc),  may  arise  Jis  complicating  events. 

Among  the  sequel®,  nenritis^  followed  by  parali/aes^  deserves  first 
place,  and  gangrene  of  the  remote  extremities  (toes,  fingers^  etc.)  has 
also  been  observed. 

The  general  cotiTBe  and  dnratioii  of  typbus  ore  va risible.  There  is  a 
milil  ti/pe  whose  course  is  run  in  from  seven  to  ten  days*  and  in  such  the 
crisis  occurs  soon  after  the  ajipearance  of  the  eruption,  which  may  not 
proceed  to  the  petechial  stage.  In  this  tyjie  the  development  of  serious 
symptoms  or  grave  complications  is  the  exception.  A  malifinant  tf/pe^ 
however,  also  occurs  (ti^phim  aider  ana),  and  this  often  proves  fatal  before 
the  time  for  the  appearance  of  the  ra^h* 

Some  epidemics  are  characteriaed  by  the  relative  fretiuency  of  light 
forms,  and  others  by  the  severer  types  of  the  disease. 

DiagHOSto* — On  the  known  presence  of  an  epitlemic  with  special 
causative  fjictors  (unhygienic  surroundings,  exposure  to  the  poison,  etc), 
and  with  the  course  and  characteristic  symptoms,  the  diagnosis  of  typhus 
fever  can  be  made.  Of  special  value  is  the  eruption— its  time  of  appear- 
ance (third  to  fifth  day),  mode  of  distribution,  petechial  character,  and 
peculiar  behavior  under  pressure.  The  recognition  of  lighter  types,  on 
the  one  hand,  and  malignant,  on  the  other,  is  not  possible  from  the 
symptoms  alone*  but  it  is  so  from  the  light  afforded  by  a  definite  know- 
ledge of  the  exiJ^tence  of  an  epidemic  in  the  vicinity ^ 

Dtfierential  Di&gno^is.-^Tf^phoifl  fever  is  distinguished  from  this  affec- 
tion by  (a)  its  gradual  onset,  unaccompanied  by  severe  rigor;  (h)  the 
relatively  diminished  violence  uud  the  later  development  of  the  nervous 
symptoms;  (r)  the  less  intense  lumbo-muscular  pains;  (d)  the  less  abun- 
cinnt  eruption,  which  is  non-petechial  and  appears  on  the  seventh  or 
eighth  day;  and  (<?)  the  gradtiul   convalescenre. 

CerrltrO'Upinal  meningitix  muy  be  distinj^uisheil  by  a  more  intense 
headache^  by  retraction  of  the  head,  hyperesthesia,  intolerance  of  sounds* 
photophobia,  palsies  of  the  eye-museles  (strabismus),  a  greater  tendency 
to  convulsions,  and,  finally,  by  both  the  absence  of  the  typhus  eruption 
itnl  the  countenance  absolutely  devoid  of  expression. 

Uremia  is  excluded  by  the  absence  nf  tlie  previous  history  which  it 
always  gives  (headache*  vomiting,  and  diarrhea  extending  over  a  varia- 
ble period  of  time),  by  the  presence  in  typhus  of  high  temperature  and 
a  petechial  eruption,  and  by  the  absence  of  edema  of  the  extremities 
and  face.  Characteristic  urinary  phenomena  are  associated  in  uremia, 
and  it  must  not  be  forgotten  that  among  the  rarer  complications  of 
typhus  is  acute  kemorrkagie  neplinti». 

In  pntumonia  the  mode  of  onset  is  not  unlike  that  of  typhus,  but 
the  early  development  of  the  local  physical  signs,  the  absence  of  the 
typhus  eruption,  and  the  non -epidemic  appearance  of  the  disease  are 
points  which  serve  to  distinguish  the  former  from  the  latter  disease* 

Belapses  are  among  the  rarest  of  clinical  events,  and  one  attacks  as 
a  rule,  bestows  immunity  for  life. 
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Prognosis. — To  urrive  at  a  correct  prognosis  it  in  necessary  to  con- 
sider (1)  the  decree  of  severity  of  the  piirtieuhir  type  from  wliieli  tLe 
patient  id  .suffering,  (2)  the  nuiuher  and  chariieter  of  the  com  pi  i  eating 
conditions  present,  or  likely  to  occiir  if  the  ca.se  be  of  a  severe  grade, 
and  (8)  any  pccoliar  circutiistariccs  connected  with  the  individual,  among 
which  \m  food'Suj^ply  and  bis  sanitary  .surroundings  are  deserving  of 
chief  mention.  In  general  terms,  ty[ihus  fever  is  a  grave  disease,  but 
its  freqitency  of  occurrence,  and  also  its  virulence,  have  been  markedly 
reduced  in  con*3ei|uence  of  better  sanitation.  The  mortality-rate  has 
been,  during  the  last  half  century,  lowered  immensely,  and  is  between 
1<1  rind  20  per  cent,  at  the  present  day. 

Treatment* — This  need  not  he  discussed  at  length,  since  it  em- 
braces, in  the  main,  the  same  principles  tbat  were  evolved  in  the  treat- 
ment of  typhoid  fever. 

Prophylaxis  demamis  fhorfjiuf/t  dkinfeetton  and  absolute  isolation.  A 
special  hospital  for  contagious  diseases  is  alway^s  to  he  preferred  to  the 
best  accommodations  ol>tainahle  in  private  families.  When,  however, 
pmtients  cannot  be  transferred  to  special  hospital  wards  and  must  be 
treated  in  private  bouses,  the  sick-room  must  be  kept  clean,  well-ven- 
tilated, and  at  a  temperature  ranging  from  (>U°  to  65°  F.  (15.5'^  to 
18.8°  C.).  No  one  other  tbun  the  doctor  and  nurse  should  be  allowed 
to  occupy  or  even  enter  the  room.  The  thorough  disinfection  already 
described  under  Typhoid  Fever  must  be  enforced  with  e<]ual  care,  and 
the  importance  of  supplying  fresh  air  to  typhus  patients  has  been  abun- 
dantly shown  by  the  great  reduction  in  the  mortality-rate  among  those 
treated   in   tents  as   compared  with   that  in   the  hospital  wards. 

The  general  management,  including  the  use  of  stimulants,  in  this 
disease  <locs  n*>t  difft-r  from  that  advised  in  typhoid  fever,  except  that  a 
more  prompt  return  to  solid  food  can  be  maile  during  convalescence  than 
in  typhoid  Fresh  water  should  be  given  iVeely,  and,  in  view  of  the 
blunted  sensibilities  of  the  patient,  should  be  offered  at  regular  intervals. 
Ili/drot herapi/ coimtitntrs,  the  best  means  at  our  command  for  controlling 
(by  virtue  of  its  stimulating  effect  upon  the  cardiac  and  respiratory  cen- 
ters) the  temperature  and  die  nervous  symptoms,  while  at  the  same  time 
it  obviates  dangerous  complications.  In  addition,  the  use  of  antiseptic 
agents  an*l  tonic  measures  is  to  be  recommended.  The  fact  that  typhus 
is  a  self-limiting  affection,  and  therefore  curable  if  life  can  be  spared 
until  it  has  run  its  usual  course,  gives  those  measures  that  are  intended 
to  combat  exhaustion  high  rank  in  the  treatment  of  this  aifection. 


EELAPSINa  FEVER. 

{ Febrh  Hecurrens  ;  IMttpsin/^  7)/jthus.) 

Definition*'^ An  acute  infectious  disease  caused  by  the  spirillum  of 

Obermeier,  and   characterized  hy  febrile  periods  which   usually  last  six 
days,  and  are  separated  by  afebrile  periods  of  the  same  duration. 

Historic  Note. — The  first  accurate  account  of  this  affection  was 
published  in  1739,  though  it  is  known  to  have  prevailed  in  Europe  and 
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Ireland  prior  to  that  period.  During  the  next  century  numerous  epi- 
demic outbreaks,  more  or  less  extensive,  occurred,  iin*l  in  1H44  the  dis- 
efide  made  its  first  uppearuuee  iu  Ameriea  at  the  Phikdelphi:i  llospitaU 
b^iDg  brought  by  iiruuigruntv^  from  Ireland.  iSuhsequently  small  groups 
of  cases  occurred,  and  were  reported  by  Flint  and  others,  and  in  1809 
it  pre^iled  considerably  in  Phihidelpliia  (where  it  was  studied  especially 
by  E,  Rhoads  and  William  Pepper)  and  in  other  large  cities  of  the  eotui- 
try.  This  was  the  last  epidemic  a[ipearanee  of  the  diseast^  in  the  Uniti'd 
States,  though  hi  the  years  1885  and  1886  Russia  was  visited  by  an 
epidenjie  of  considerable  uuignitude. 

Pathology,— The  solid  organs  of  the  body  present  no  characteristic 
anatomic  changes,  though  when  death  occurs  during  the  febrile  period 
the  variouia  viscera  (heart,  liver,  kidneys)  are  the  seat  of  cloudy  swelling, 
ami  sometimes  of  heTuorrhagic  infarct  and  extravasation.  The  spleen 
liows  the  most  eoustant  alterations,  being  enlarged,  but  in  sixe  it  ex- 
llibits  a  great  variability.  Infarction  is  fre*|ucnt,  and  the  lymphoid  ele* 
Bent  of  the  bone-marrow  often  shows  hyperphisia.  If  jaundice  has  been 
"present  during  life,  it  is  visible  after  death. 

Etiology.— Bacteriology.--In  1873,  Obermeier  discovered  in  the 
blood  of  patients  suffering  from  relapsing  fever  a  special  organism,  the 
rffnriihim  Obermeier (,,  and  subsequent 
investigations  by  others  have  fully 
confirmed  his  observations  with  refer- 
ence to  the  causal  relation  of  this  mi- 
cro-organism to  relapsing  fever.  The 
specific  agent,  or  xpiroeheta^  is  a  deli* 
cate  filamentous  organism  of  spiral 
form  and  much  elongatetl,  its  length 
equalling  four  to  six  times  the  diam- 
eter  of  a  red  blood-corpuscle  (Fig.  8). 
Examined  under  the  microscope  dur- 
ing a  pyretic  period,  it  is  seen  to  ex- 
hibit active  motion  among  the  blood- 
cells,  this  motion  being  sj)iral  and 
following  the  long  axis  rd*  the  organ- 
ism. It  is  aerobic,  and  may  be  dem- 
onstrated in  drtf  hlood  by  staining 
with  auilin  colors,  but  the  spirilluui 

■  has  never  been  found  in  other  fluids  or  secretions  of  the  body.  It  is 
also  apparent  in  the  blood  only  during  the  paroxysms,  and  Dr.  Van 
Dyke  Carter's  careful  studies  have  shown  that  by  inoculation  of  the 
blood  containing  spirillar  organisms  or  their  germs  the  disease  may  be 
conveyed  to  new  or  old  subjects.  Shortly  before  the  crisis  the  spirilla 
disappear  from  the  blood,  and  are,  as  a  rule,  absent  during  the  whole  of 
the  succeeding  apyrexial  peril hI,  and  inoculation  now  fails  to  produce 
the  disease.  After  death  they  are  found  in  all  the  organs,  but  they  have 
not  been  cultivated  successfully  on  artificial  media,  and  little  is  known 
of  their  life-history. 

Ftedisposing  Oausea. — .4//^.— The  complaint  is  most  conjmon  in  young 
adults  between  fifteen  and  twenty-five  years. 

iSeir. — A  larger  pro})ortion  of  males  than  females  is  affected. 
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be  same  untiygiena*  suiToniidiiigj?  that  produce  typnus  also  pre- 
dispose  to  rela}ising  fever. 

Clinical  History.~The  incubation  period  ranges  in  its  duration 
from  four  to  ten  days,  though  sometimes  it  is  eveu  liriefer ;  and  io  this 
stage  certain  symptoms  (malaise,  fugitive  pains,  etc.)  may  appear^ 

The  invasion  is  quite  abrupt,  often  occurring  ou  awtikening  in  the 
mo  ruing,  and  cumuionly  the  attack  is  ushered  in  witlj  a  severe  rigor, 
though  there  nmy  he  only  a  repeated  slight  shivering.  The  chief  accom- 
panying symptoms  are  frontal  headache,  vertigo,  severe  pains  in  the  loins 
sod  limhs,  and  marked  physical  prostration.  The  temperature  risea 
soon*  and  often  rapidly,  reaching  105'^-lUtj°  F.  (41.1*^  C.),  or  higher 
still,  on  the  first  or  ijecond  day.  The  skin  is  dry  and  pungent,  and  pre- 
sents very  soon  either  a  "'characteristic  dirty-yetlow  color  "  or  a  dis- 
tinctly bronzed  appearance.  The  cheeks  are  tiushed,  the  eyes  sunken, 
anfl  profuse  perspirations  often  take  place  (sometimes  alternating  with 
chills),  in  conscijuence  of  which  sudamina  are  frequently  observed.  Other 
forms  of  eruption  have  been  described,  but  none  that  are  either  constant 
or  characteristic.  In  certain  epidemics  herpeM  lahifdh  has  been  very  gen- 
erally noticed.  At  first  the  tongue  is  moist  and  coated  with  a  yellowish- 
white  fur,  and  later  it  may  become  brown,  dry,  and  fissured,  with  sordes 
on  the  teeth.  Uktrative  Htomatttis  has  been  observed  occasionally,  anil 
catarrhal  pharyngitis  and  mild  tonsillitis  may  be  evidenced  by  pain  on 
swallowing  and  other  symptoms.  Among  the  earlier  synqitoms  are  ex- 
cessive thirst,  anorexia,  nausea,  and  vomiting.  The  vomitus  may  be 
yellowish-green,  green,  or  even  black  in  color,  and  consist  of  bile  in 
varying  proportions  (rarely,  also,  blood)  and  gastric  secretions.  Con- 
stipation often  precedes  invasion,  and  is  apt  to  continue  throughout  the 
attack. 

The  pulse  rises  rapidly  with  the  temperature,  though  the  normal 
ratio  between  the  two  is  not  maintained.  At  first  the  pulse  is  full  and 
strong,  and  its  beats  number  from  100  to  140  or  more  j)er  minute ;  but 
in  serious  cases  it  becomes  weak,  irregular,  or  even  intermittent,  while 
at  the  same  time  the  heart-sounds  grow  more  and  more  feeble  and  indis- 
tinct. Hemic  murmurs  may  he  audible.  The  nervoitH  iierangementd 
are  not  of  a  grave  character,  but  the  headache  persists  and  is  severe 
throughout,  and  the  patient  is  restive  and  sieepless.  Delirium  is  not 
common,  and,  though  occasionally  this  symptom  assumes  a  prominence 
toward  the  crisis,  the  intellect  remains  clear  as  a  rule.  The  urine  pre- 
sents the  ordinary  febrile  characteristics,  and  may  contain  alhnmin  and 
easts.  It  also  contains  bile-piguient  when  jaundice  is  present.  The 
respirations  are  accelerated,  and  immediately  preceding  the  crisis  urgent 
dyspnea  may  be  developed. 

The  physical  signs  during  the  febrile  paroxysms  are  few.  The  epi- 
gastric region  and  the  nerve-trunks  are  tender  to  the  touch,  while  the 
Hkin-Hiirface  and  certain  muscles  are  often  liyperesthetic.  Palpation 
detect*  a  variable  degree  of  enlargement  of  the  sjdeen  and  liver,  and 
'he  signs  nf  bronchitis,  of  lobular  pneumonia,  and  <»f  hypostatic  con- 
gestion of  the  lungs  may  be  present.  The  symptoms  above  detailed 
persist  with  slight  daily  fluctuations  of  temperature  till  there  occurs  a 
l-poiot 
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The  CrisiB. — Thia  occurs  from  the  fifth  to  the  st^veDth  Jay,  and 
rarely  as  late  as  the  tenth.  It  is  sometimes  heralded  by  a  critieal  rise 
of  temperature,  the  mercury  touching  108°  F.  (42.2^  C),  but  evideueed 
chiefly  by  ii  rajiid  fall  of  temperature  (within  twelve  hours)  to  or  below 
the  normal,  with  profuse  sweating.  Coincideutly^  all  other  symptoms 
disappear  with  marvellous  rapidity.  The  critical  sweat  may  be  replaced 
by  diarrhea,  inte&^tinal  hemorrhage,  metrorrhagia,  or  epistaxis,  and  then 
follows  a  speedy  afebrile  convalescence,  so  that  after  the  lapse  of  a  day 
or  two  the  patient  expresses  himself  as  being  well. 

During  the  intervals  between  the  paroxysms  the  skin  may  exhibit  a 
faintly  jaundiced  tint:  there  may  be  trivial  evening  exacerbations  of 
temperature,  particularly  if  complications  be  present  and  outlast  the 
ferer  stage;  and  the  spleen  is  evidently  enlarged.  There  may  be, 
though  rarely,  but  a  single  paroxysm.  As  a  rule,  at  the  expiration  of 
the  second  week  there  will  be  a  recurrence  of  all  the  active  symptoras 
of  the  primary  attack,  including  the  rigor  or  fits  of  chilliness  and 
fever.  Quite  freipiently  a  third  pyrexial  stage  takes  place,  and  rarely  a 
fourth  or  even  tifth. 

The  duration  of  the  first  relapse  is  briefer  than  the  primary  pyretic 

je,  and  if  there  be  subsequent  relapses,  each  succeeding  one  is  sepa- 
from  its  predecessor  by  the  usual  apyrexial  period,  hut  is  briefer 
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and  lighter*  Hence,  should  a  fourth  or  a  fifth  febrile  period  occur,  it 
is,  an  a  rule,  <|uite  rudimentary.  The  relative  duration  and  severity  of 
the  different  febrile  periods,  their  manner  of  recurrence,  and  the  course 
of  the  fever  are  considerations  that  can  best  be  apprecinted  by  a  glance 
at  the  accompanying  temperature-churt  (intie  Fig.  9). 

CompHcations* — These  are  not  frequent.  "At  the  head  of  the  list 
stands  lobar  pneumonia,  and  next  comes  broncho-pneumonia,  which  is 
alwn^'s  secondary.  Other  conditions,  belonging  to  the  latter  class,  are 
septico-pyemic  processes,  iritis,  irido-ehoroiflitis,  siippnnitive  parotitis, 
laryngitis,  entero-eolitis,   and   neuritis.      In   pregnant  women  abortion 
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may  take  place.  Epistaxis  has  been  noted,  and  h'd&  even  proved  dan- 
geroui  in  some  epidemics*  Acute  hemorrhagic  nephritis  is  a  very  rare 
but  serious  complication  when  it  does  occur,  and  may  be  dependent 
upon  a  primary  aift'ction.  As  the  result,  most  probaidy,  of  the  very 
high  tempera  I  urt'  tlie  heart  may  become  exbauBted,  and  the  occurrence 
of  8tidden  paralysis  is  not  unknown. 

Clinical  Varieties. — The  difterence  in  the  general  course  of  cases  iu 
difierent  cfiidemics,  and  even  in  the  same  one,  is,  for  the  most  part,  the 
direct  result  of  the  varying  degrees  of  intensity  of  the  infection.  Tims 
very  light  or  even  nidimeutary  cases  occur  in  which  the  whole  course 
may  be  made  up  of  one  or  two  brief  febrile  periods,  and  their  resemblance 
to  ordinary  intermittents  may  be  cbjse,  The  so-called  *"  btlknin  fi/phuiii:' 
which  is  a  form  of  relapsing  fever,  occupies  the  other  extremity,  being 
of  malignant  type.  It  is  sometimes  characterisied  by  the  usual  symp- 
toms of  the  disease,  only  greatly  intensified ;  but  more  often,  perhaps, 
the  condition  early  merges  into  a  typhoid  state,  to  which  are  added  cer- 
tain grave  features  and  complications  (marked  icterus^  hennitemesis  and 
hemorrhages  from  other  outlets  of  the  body,  uremia,  sudden  collapse, 
etc.).  fc^eptic  and  pyemic  processes,  including  infarctions,  iire  common 
accompaniments,  antl  the  outcome  is  frequently  unfavorable. 

Diagnosis,— The  prevalence  of  an  epidemic  in  which  the  cases  pre- 
sent  similar  symptoms  ;  the  sudden  onset ;  the  course  and  intensity  of 
the  fever  with  its  concomitants  ;  the  termination  by  crisis  on  or  about 
the  seventh  day:  and  the  peculiar  manner  of  repetition  of  tijc  fever- 
attacks  after  an  afebrile  period  of  equal  duration-^ — are  points  that  dis- 
tinguish relapsing  fever  from  other  affections  which  simulate  it  more  or 
less  closely.  Additional  symjjtoras  that  are  of  special  value  for  diag- 
nosis are — enlargement  of  the  spleen  and  liver,  a  negative  character  of 
the  nervous  and  a  prominence  of  the  gastric  j>henoraena,  and  jaundice. 
To  be  able  to  state  that  relapsing  fever  is  positively  present  the  itpiro- 
eheta  Oberttteirri  must  be  found  in  the  blood,  and  this  is  particularly 
true  in  the  earlier  cases  of  an  epidemic,  before  they  have  passed 
through  their  typical  relapses.  To  demonstrate  the  presence  of  this 
parasite  in  the  blood  during  the  fever-stnge  is  not  a  difficult  task.  A 
drop  of  blood  obtained  from  the  finger-tip  is  to  be  examined  microscopi- 
cally without  previous  dilution,  (in  neeount  of  their  size  and  motility 
the  spirilla  can  be  readily  detected,  and  usually  the  attention  of  the  ex- 
aminer  is  first  arrested  by  the  peculiar  Joggling  movements  of  the  re<l 
blood-corpuscles.  Then  the  real  disturbing  agents  appeur  a^  slender 
spirals  with  a  snake*like  motion.  Their  identity  may  be  confirmed  by 
staining  with  anilin  colors,  and,  in  exceptional  cases,  by  injecting  them 
into  the  blood  of  the  monkey,  in  whom  they  produce  the  disease. 

Differential  Diagnosis. —  Tifphun  fetter  may  be  mistaken  for  relapsing 
fever,  since  both  have  the  same  predisposing  causes,  both  prevail  epi- 
demically, both  are  characterized  by  an  abrupt  onset,  with  or  without 
protlromes,  and  by  a  continued  type  of  fever.  On  the  other  band,  cer- 
tain points  of  distinction  serve  to  separate  them  reliably.  In  relapsing 
fever  the  eyes  are  clear  but  hollowed,  the  cheeks  are  flustie<L  and  there 
is  a  dirty-yellow  tint  of  skin  ;  in  typhus  the  eyes  are  injected,  the 
pupils  contracted,  the  face  wears  a  stupid,  inanimate  expression,  and 
there  is   in   addition  the  characteristic  maculo-pt'techial  eruption.      In 


I 


upeing  fever  the  iotellect  remains  clear,  or  there  may  be  delirium 
toward  the  height  of  the  iijbrile  paroxysm  ;  in  typhus  stupor  develops 
e*rly,  and  later  there  is  eoiim  or  coma-vigil,  with  acute  or  low-muttermg 
delirium  and  adyuainic  symjJtoms.  In  the  former  disease  the  primary 
period  of  fever  h  briefer  than  in  typhus  by  a  ratio  of  7  to  14 »  Re- 
lapses are  the  rule  in  relapsing  fever,  and  the  exception  in  typhus ; 
while  ID  the  blcK>d  of  relapsing  fever  patients  may  be  found  the  spiril- 
liini,  which  is  absent  in  typhus  fever. 

Pel  and  Ebstein  have  described  a  febrile  condition  which  sometimes 
occurs  in  pseudo-leukemia  and  simulates  that  of  relapsing  fever ;  but  it 
may  be  distinguished  by  the  absence  of  the  spirilla  from  the  blood,  the 
general  enlargement  of  the  lymphatic  glands,  as  welt  as  of  the  liver  and 
spleen,  and  the  fact  that  the  pyrexial  periods  do  not  tend  to  grow 
.shorter. 

Prognosis- — The  prognosis  of  relapsing  fever  is  goodj  hut  of  '*  bil- 
ious typhoid  "  it  is  had  indeed.  Apart  from  the  type,  we  must  consider, 
in  this  as  in  all  other  acute  infectious  diseases,  the  number,  character, 
and  frequency  of  occurrence  of  the  various  complications.  As  stated. 
these  are  few,  infrequent,  and  mostly  benign.  Among  those  signalizing 
danger  are  severe  hemorrhages  (epistaxis,  metrorrhagia,  heniatemesis, 
etc.),  premature  labor,  signs  of  uremia  and  S'yncope,  marked  jaundice 
and  excessive  vomiting,  urgent  diarrhea,  etc.  Perhaps  the  most  fre- 
«|uent  causes  of  death  are  pneumonia  and  acute  hemorrhagic  nephritis. 
Individual  circumstances  exert  an  influence  upon  the  prognosis,  and  of 
those  that  render  it  more  grave  are  the  want  of  good  nursing,  privation, 
A  previously  enfeebled  system,  and  old  age  (the  disease  being  more  fatal 
in  elderly  than  in  younger  subjects). 

The  duration  depends  upon  the  nomber  of  paroxysma,  since  the 
btter  are  of  definite  length.  In  the  majority  of  cases  there  is  but  one 
relapse,  arul  in  this  event  the  disease  lasts  from  eighteen  to  twenty  days. 

Treatment. — The  general  management,  including  the  time  and  use 
of  stimulants,  must  be  ba^ed  on  the  same  principles  as  are  employed  in 
typhoid  fever.  The  fever,  as  well  as  the  nervous  and  other  leading  symp- 
toms,  is  to  be  opposed  by  the  cold  or  gradually  cooled  bath,  employed  as 
indicated  in  the  article  on  the  treatment  of  the  latter  disease.  If,  as  may 
happen,  there  are  adequate  reasons  why  balneo-therapeutics  cannot  be 
used,  then  cold  spongings,  with  the  ice-cap  or  the  cold  pack,  may  be  tried. 
Internal  antipyretics  may  be  reserved  for  use  in  cases  in  which  the  tem- 
perature is  very  high  and  the  above-mentioned  means  are  impracticable. 
Small  doses  of  phenacetin  (gr.  ij  to  v- — 0.1296  to  0.3240)  or  acetanilid 
(gr.  ij  to  iij — 0.1296  to  0.1944)  are  to  be  administered^  at  the  same  time 
guarding  the  heart,  and  the  signs  of  collapse  must  be  promptly  met  by 
the  free  yet  prudent  use  of  stimulant.^  (strychnin,  alcoholics,  ammonium, 
etc.).  \omiting  often  induces  marked  debility,  and  calls  for  the  use  of 
ice  or  iced  champagne  and  small  doses  of  cocain,  morphin,  or  dilute 
hydrocyanic  acid,  preceded  by  a  mercurial  laxative.  Counter-irritation 
over  the  epigastrium  is  also  usetul.  For  the  intense  muscular  pain, 
restlessness,  and  sleeplessness  nothing  is  so  good  as  morphin  given  suff- 
cutaneously,  and  Dover^s  powder  may  be  employed  if  the  pain  be  of 
tnoderate  severity.  During  the  intermissions  the  patient  should  be 
kept  indaore  for  ten  days  or  more,  lest  exposure  or  sudden  exertion 
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predispose  him  to  a  relapae.  Solid  food  may  now  be  gradually  resumed^ 
and  tonics  judiciously  given.  The  treatment  of  relapseg  differs  in  no 
way  from  that  of  the  first  febrile  period. 


MAT.ARTAT.   FEVEE. 
{OhiiU  and  Fn^er;  Fever  and  Ague ;  Swamp  Fever.) 

Definitioti. — An  infectious,  non-contagious  disease  caused  by  the 
hematozosi  of  Laveran.  It  i&  characterised  by  splenic  enlargement, 
brief  febrile  attacks  which  recur  periodically,  melunemia,  and  a  tend- 
ency in  protracted  cases  to  irregular  fever  and  extreme  anemia.  The 
fo  1 1  o w i  n g  s u b - V ar i eti es  will  be  disc u ssed  :  ( I . )  //( te rm ittent  fc ve r  ;  (II,) 
PenurtoHn  iutermittent ;  (III.)  Benu'ttent  fever:  (IV.)  Malarial  ca- 
ehiwia  :  (Vj  ^Masked  inter miUent»  ;   and  (VL)  Malarial  hematuria. 

Historic  Note, — There  are  few  diseases  with  which  the  profes- 
sion has  been  ucijuinnteci  longer  than  with  the  more  typical  forms  of 
malaria,  and  chief  among  the  earliest  known  hot-beds  of  this  disease 
were  the  city  of  Rome,  the  Pontine  marshet*  about  the  latter^  and  the 
swamps  along  the  lower  Danube.  Except  in  the  extremes  of  latitude 
there  are  few  loealities  in  wbieh  malaria  ha^  not  been  eiulemic,  with 
seasonal  epidemic  ontbreaks;  yet  it  is  pretty  generally  believed  that  the 
prevalence  of  the  disease  long  ha^  been,  and  still  is,  diminishing.  Thia 
view  is  fully  corroborated  by  my  own  observations. 

A  similar  progressive  decrease,  with  slight  annual  variations,  was 
noted  during  a  period  of  five  years  (from  1885  to  1889)  wlien  the  cases 
from  four  leading  hospitals  of  Philadelphia  were  consitlered  together. 
The  total  number  of  cases  for  this  space  of  time  was  1182.  It  wtLs  also 
found  that  a  tracing  representing  the  number  of  cases  of  malaria  ad- 
mitted into  the  Pennsylvania  Hospital  yearly  during  the  period  extend* 
ing  from  1853  to  1893,  inclusive,  showed  a  similar  tendoney  to  tlcoline, 
though  in  a  somewhat  less  striking  degree.  Osier  lias  called  attention 
to  the  fact  that  the  diagnosis  of  malaria  w^as  much  more  frequently 
made  before  the  discovery  of  the  parasite  than  has  since  been  the  ca«e, 
and  that,  therefore,  early  statistics  of  this  disease  are  apt  to  he  mis- 
leading. 

New  England,  once  a  region  in  which  the  disease  was  very  prevalent, 
now  affords  few  cases.  In  the  southern  portion  of  the  United  States, 
also,  the  severer  forms  of  malaria  prevailed  extensively,  but  a  marked 
tendency  to  progressive  reduction  in  the  imraber  of  cases  has  also  been 
observed  here.  It  must  not  be  forgotten^  however,  that  in  some  districts 
of  the  United  States,  from  which  malaria  had  disappeared^  it  has  re- 
appeared, while  other  localities,  tbrmerly  free  from  the  disease,  have 
become  more  or  less  malarious*  In  foreign  lands  (England,  France, 
frermany,  etc)  the  ccinstantly  decreasing  prevalence  and  virulence  of 
this  disease  have  been  noted  by  numerous  careful  oliservers. 

Pathology, — The  chief  and  most  constant  morbid  lesions  are 
attributable  to  the  direct  effect  of  the  malarial  parasites  upon  the  blood. 
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pronounced)  results  from  the  de- 


syniptomatie  aoemia  (often  q 
struction  of  red  corpuscles,  which  may  be  observed  in  all  stages,  bv  the 
parasitefi.  There  is  a  marked  tendency  to  an  accumulation  of  pigment 
in  the  blood  and  in  certain  of  the  internal  organs,  particularly  the 
ipleeti  and  liver.  To  account  for  this  is  the  fact  mentioned  in  the  de* 
seription  of  the  ameb?e  (infra)  that  the  hemoglobin  of  the  blood  is  con- 
verted into  melanin  (pigment)  by  the  organi.^ras.  The  malarial  parasite 
also  engenders  a  toxin  which  may  be  in  part  responsible  for  the  morbid 
lesions  of  the  disease. 

The  9pleen  is  engorged  with  blood,  and  at  first  is  swollen  (chiefly 
during  the  febrile  paroxysm),  but  it  soon  becomes  permanently  enlarged 
("agoe-cake**).  A  rare  accident  in  intermittent  fever  is  rupture  of  the 
spleen.     Hemorrhagic  infarcts  are  occasionally  presented  by  this  organ. 

The  liver  is  also  engorged,  but  not  to  the  same  extent  as  the  spleen. 

Thf  heart-chamhti's  may  be  found  to  be  acutely  dilated. 

Ktiology.-^l)  Soil, — It  is  a  generally  accepted  fact  that  a  certain 
condition  of  the  soil,  especially  as  regards  a  considerable  humidity,  is 
essential  to  the  development  of  the  malarial  poison.  Marshes  are  often 
highly  malarious,  and  particularly  the  swamps,  that  are  o\^er flowed  at 
certain  iieasons  and  exposed  to  the  influence  of  the  atmosphere  at  certain 
other  seasons,  are  breeding-places  for  lualaria.  Fresh- water  marshes 
favor  the  development  of  the  malarial  organism,  and  are  most  fruitful 
in  influencing  its  growth  when  located  near  the  coast  and  tainted  with 
salt  water.  Again,  marshy  districts  affording  luxuriant  vegetation  are 
notorious  as  malarial  foci.  Keeping  in  remembrance  the  foregoing  facts, 
we  can  readily  see  why  malaria  is  unusually  prevalent  in  certain  coun- 
tries (chiefl^Y  tropical),  and  why  it  is  chiefly  confined  to  the  low-lying  es- 
tuaries and  the  deltas  uf  rivers.  The  .same  factt^  explain  satisfactorily 
wh?  certain  districts  which  were  very  liable  to  tije  afl'ection  should  have 
I  became,  as  the  result  of  denudation  of  the  virgin  soil  and  its  subsequent 
lin&ge  and  cultivation  for  longer  or  shorter  periods,  entirely  free  from 
the  complaint*  On  the  other  hand,  the  upturning  or  removing  the  sur- 
6M;e  of  the  virgin  soil  may  be  followed  by  the  appearance  of  malaria  in 
localities  in  which  it  has  been  previously  unknown.  While  we  regard 
the  soil  as  the  natural  *'home  and  cradle"  of  the  malarial  poison,  we 
ire  not  acquainted,  as  yet,  with  all  of  the  telluric  conditions  upon  which 

presence  or  absence  depends ;  and  it  is  an  error  even  to  regard  all 
liarshj  districts  as  being  necessarily  malarial,  since  the  disease  has  been 
met  with  on  dry,  sandy  soils,  and  even  on  distinctly  rocky  strata. 

(2)  Climate. — Malaria  is  more  prevalent  in  tropical  and  subtropical 
than  in  temperate  climates,  and  more  common  in  the  latter  than  in  the 
polar  zones.  Hence  it  occurs  more  frequently  in  the  soutbern  than  in 
the  northern  States  of  our  own  couutry.  Tempemture,  per  se,  consti- 
ttttes  the  indispensable  factor,  the  virus  of  malaria  being  inactive  at 
temperatures  below  6b°  F.  (18,3°  C),  while  very  high  temperatures 
may  arrest  th e  plas m odm I  tjrow th.  Forth  e  de ve Inpm e n t  and  /> ropmjfj t h n 
gOf  the  malarial  parasite  the  presence  of  an  abundance  of  atmospheric 
Ibxygen  is  also  apparently  essential,  though  the  influence  of  mohture 
in  tne  air  upon  the  malarial  germ  is  little  understood. 

(S)  The  winds  may  transfer  the  poison  from  place  to  place,  but  trees 
planted  in  rows  or  clumps  often  suecesafully  intercept  the  poison  as  it 
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is  being  dispersed  by  air-curreiits  th rough  tlie  lower  strata  of  tbe  atiin>- 
sphere,  Strong  winds  tend  to  dry  the  soil  by  hastening  the  surface 
evaporation,  and  become  an  influential  factor  in  conibating  one  of  the 
conditions  of  soil   essential  to  the  development  of  malaria. 

(4)  Eapidly-gjowmg  trees  also  dry  the  soil  by  absorbing  enormous 
4 |uan titles  of  water.  They  are  probably  efficient,  however,  only  io 
localities  that  have  no  natural  subsoil  drainage  ^ — a  condition  often  met 
with  in  malarial  districts.  In  the  Roman  Campagna  extensive  experi- 
ments have  been  made  with  the  eucalyptus  tree,  and  the  results  have 
been  remarkable,  districts  protected  in  this  manner  becoming  almost 
entirely  free  from  malaria  in  a  few  years. 

(5)  Seasons.— In  temperate  latitudes  most  eases  are  developed  in  the 
autumn,  the  maximal  period  corresponding  with  the  month  of  Septem- 
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ber,  as  is  shown  by  the  tracing  on  the  accompanying  chart  (Fig.  10), 
which  is  based  upon  4841  cases  of  malaria  gathered  from  the  records 
of  the  leading  Philadelphia  hospitals. 

Authors  who  state  that  malaria  is  more  prevalent  in  the  spring  and 
'  HouBe-pi^nls  as  Sanitnry  A^tntSj  by  the  Author,  \\,  263, 
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autumn  than  in  summer  and  winter  in  temperate  regions  are  probably 
in  error.  An  inspection  of  the  tracing  will  convince  the  most  skeptical 
that  the  spring,  unlike  the  autumn,  is  unattended  with  increased  preva- 
lence of  the  disease,  which  is  in  abeyance  not  only  during  the  winter, 
but  also  practically  during  the  spring,  although  the  cases  are  seen  to 
increase  during  the  latter  period.  In  the  tropics  the  case  seems  to 
be  different,  and  two  maximum  periods — spring  and  autumn — and  two 
minimum — summer  and  winter— -obtain.  Autumn  has,  however,  the 
greater  number  of  cases. 

(6)  Gravitation. — The  malarial  poison  escapes  from  the  soil  into  the 
superjacent  strata  of  air.  That  it  does  not  rise  far  above  the  earth's 
surface  is  shown  by  the  fact  that  persons  occupying  the  upper  stories 
of  a  house  or  living  on  slight  elevations  are  affected  with  relative 
infrequency. 

(7)  Race  exerts  little  influence  in  other  lands  than  our  own,  but  in 
the  United  States  negroes  are  less  susceptible  than  are  the  whites. 

(8)  Sex  is  without  effect  when  men  and  women  are  equally  exposed. 
Cases  are,  however,  vastly  more  frequent  among  males  because  of  their 
increased  liability  to  exposure,  and  particularly  while  following  certain 
occupations  (agriculture,  marsh-draining,  etc.).  The  5044  cases  col- 
lected by  myself  gave  the  numerical  proportion  of  6  to  1  in  favor  of 
males. 

The  Malarial  Parasite. — In  1879,  Klebs  and  Tommasi  Crudeli  isolated 
a  low  vegetable  organism — the  bacillus  malarise — and  claimed  it  to  be 
the  special  agent  producing  all  forms  of  malaria.  The  evidence 
afforded  by  subsequent  experiments  of  other  observers,  however,  failed 
to  corroborate  their  investigations,  and  it  remained  for  Laveran  in  1880 
to  discover  the  specific  parasite  in  the  blood  of  patients  affected  with 
malaria.  The  announcement  of  his  discovery  failed  to  attract  wide- 
jipread  attention  until  1883,  when  Marchiafava,  Celli,  and  Golgi  pub- 
lished the  results  of  their  confirmatory  investigations.  Since  then  the 
claims  of  Laveran  have  been  abundantly  corroborated  by  Councilman, 
Osier,  James,  Dock,  Koplik,  and  others  in  the  United  States,  by  Van 
Dyke  Carter  in  India,  and,  more  recently,  by  numerous  French,  Eng- 
lish, German,  and  Russian  observers.  It  would  seem,  therefore,  as 
though  the  evidence  as  to  the  specificity  of  this  organism  were  almost 
complete,  and,  at  all  events,  it  has  invariably  been  found  to  be  associated 
with  the  different  forms  of  malaria. 

The  malarial  parasite  belongs  to  a  sub-class  of  the  protozoa  known 
as  bematozoa.  Of  the  latter,  three  varieties,  corresponding  with  the 
three  leading  clinical  forms  of  the  affection,  have  been  distinguished, 
and  the  evolution  of  two  of  these  parasites  at  least  takes  place  within 
the  red  blood-corpuscles.  They  enter  the  red  cells  in  the  form  of  small, 
non-pigmented  plasmodia,  exhibiting  ameboid  motion,  and  then  feed 
upon  their  host,  transforming,  at  the  same  time,  the  hemoglobin  of  the 
latter  into  dark  pigment-granules  as  they  develop.  When  the  intra- 
globular  plasmodia  have  consumed  the  red  blood-corpuscles  the  granules 
of  pigment  accumulate  in  the  center  of  the  parasite,  while  on  its  periph- 
ery toe  processes  of  subdivision  and  sporulation  are  taking  place, 
forming  fresh  generations  of  hematozoa.  These  young  parasites  assume 
the  form  of  minute,  more  or  less  spheric,  hyaline  bodies,  which  again 
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enter  the  red  blood-corpuscles  and  start  on  a  new  cycle  of  development 
It  is  probable,  as  Golgi  suggests,  that  the  third  variety  is  not  intimately 
connected  with  the  circulating  medium,  but  that  its  evolution  princi- 
pally takes  place  in  the  internal  organic  (spleen,  hone-marrow,  etc*). 
The  special  varieties  of  the  malarial  parasite  will  be  described  sepa- 
rately. 

(1)  The  Ameim  cfiHrKfUf/  Tertian  IntermitUnt  Fever. — ^This  begins 
its  cycle  of  evolution  in  the  red  blood-corpuscle  as  a  small  byiiline 
ameba.  Its  development  is  attended  with  the  appearance  in  its  inte- 
rior of  fine,  brown,  motile  granules  in  the  fonu  of  pigment*  ami 
when  matured  it  about  equals  the  size  of  a  norujal  red  corpuscle.  It 
now  assumes  a  npherie  form,  the  pigment  collecting  centrally,  and 
iiporulation  into  fifteen  to  twenty  or  more  segments  follows.  The  tertian 
parasites  are  exceedingly  numerous  in  the  blood,  and  pass  through  the 
various  stages  of  their  life-cycte  almost  simultaneously,  the  sporulation 
of  im  entire  generation  occurring  within  the  space  of  a  few  hours 
(<_iolgi).  Tbe  occurrence  of  the  mahirial  paroxysm  follows  the  prc>cess 
of  sporulation,  which  is  attended,  most  probably,  with  tbe  development 
tjf  a  toxin,  and  tbe  symptoms  of  the  disease  may  he  attrilnitable  chiefly 
to  tbe  effects  of  the  latter,  llie  red  corpuscle  that  includes  the  parasite 
becomes  enlarged  and  decolorized  as  the  latter  develops.  The  parasite 
of  tertian  intermittent  runs  its  cycle  in  about  forty-eigbt  hours.  Hence 
infecLion  by  a  single  generation  would  result  in  sporulation  every  second 
day,  followed  by  the  malarial  paroxysm.  Quite  commonly,  infection  by 
two  groups  of  parasites  occui\s  on  successive  days,  and,  siuce  eacb  has  a 
definite  period  of  evolution,  a  daily  malarial  paroxysm  is  the  result 
(quotidian  intermittent).  Multiple  infection  with  this  parasite  may 
occur,  but  with  great  rarity. 

(2)  The  Ameba  eaumig  Quartan  Fever. — This  cannot  he  distinguinhed 
from  the  tertian   parasite  at  the  beginning  of  its  brief  career,  hut  later       i 
diflerences  are  clearly  perceptible.     Its  ameboid  movements  are  more 
deliberate,  and  its  pigment-granules  are  coarser,  darker,  and  also  less 
motile  than  those  of  the  tertian  organisms.     Unlike  the  latter,  it  does 
not  attain  tbe  size  of  the  red  corpuscles,  and  during  sporulation  the  seg-       | 
ments  (five  to   ten  in   number)  encircle   in  an   orderly  way  the  central       ; 
pigment-mass  or  clump,  '"  rosettes  '"  of  great  beauty  thus  being  formed. 
The   red   hlood-eorpusele  that  harbors   tbe   qwartan    parsisite   contracts 
upon  its  destroyer,  appears  shrivelled,  and  its  color  changes  at  the  same 
time  from  the  normal  to  a  deep  greenish  or  bronzed  tint.      It  sporulates       i 
about  seventy-two  hours  after  it  enters  the  red  corpuscle;  hence,  if  only       | 
one  grou|>  of  parasites  be  present,  febrile  attacks  occur  every  fourth  day, 
forming  the  simple  ijuartan   intenuittent.     (»n  tbe  other  hand,  double 
i|uart!in  infection  results  in  jKiroxysms  on  two  successive  days,  followed 

by  an  intermission  lusting  one  ilay,  while  trijjle  infection,  or  the  presence  ^J 
of  three  groups,  causes  daily  paroxysms — tbe  cjuotidiau  intermittent.  ^| 
Infection  by  more  than  three  groups  of  tbe  quartan  parasite  muy  occur,  ^n 
but  is  very  rare.  ; 

(3)  The  Ameha  eaumig  E»tivo-atitumnal  Fei^ern. — The  cycle  of  this 
variety  is  evolved,  chiefly,  in  certain  of  the  internal  viscera,  and  the 
microscopic  exmuinution  of  the  blood  in  the  various  stages  of  the  tiis- 
ease  does  not  give  a  positive  result,  as  in  the  tertian  and  quartan  types. 
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Tli«  orgaaism  invades  the  red  blood-^orpuscle,  but  to  what  extent  is  not 
definitely  known.  It  is  a  quite  small  hyaline  body,  its  size  at  maturity 
Acareely  equalling  one-half  the  dimensions  of  the  red  corpuscle,  and  it 
accumulates  very  few  fine  pigment-granules.  The  parasite  is  not  to  be 
found  in  the  later  stages,  except  in  the  blood  from  certain  internal  vis- 
cera, such  as  the  spleen,  bone-marrow,  etc.  After  the  condition  has 
lasted  a  week  or  more  characteristic  oval  and  crescentic  bodies,  which 
are  more  or  less  refractive,  may  be  observed  in  the  fresh  blood.  These 
80-called  ''  sickle-form  bodies  '*  show  central  rods  and  clumps  of  coarse 
pigment,  and  are  especially  connected  with  this  category  of  malarial 
ferera.  The  red  corpuscle,  at  whose  expense  the  parasite  develops,  as- 
sumes a  brassy  hue,  often  becoming  shrivelled  and  sometimes  notched! 

The  time  occupied  by  the  life-cycle  of  this  parasite  is  still  an  un- 
settled question,  but  it  is  generallv  believed  to  vary  between  the  ex- 
tremes of  twenty-four  and  forty-eight  hours.  In  one  of  my  own  cases 
the  febrile  paroxysms  recurred  every  seventy-two  hours.  For  the  differ- 
ences in  the  period  of  evolution  there  is  no  satisfactory  explanation, 
though  the  variation  may  be  connected  with  the  circumstance  that  it 
frequently  (though  by  accident  ?)  penetrates  into  the  red  blood-corpuscle. 

CUice^  or  flageUoe^  exhibiting  active  motion,  may  grow  from  all  of  the 
before-mentioned  varieties,  and  not  infrequently  they  become  detached 
and  float  free  in  the  blood-stream.  They  are  most  common  in  blood 
aspirated  from  the  spleen,  but  their  true  significance  is  not  known. 
The  ciliated  forms,  according  to  Manson,  probably  do  not  exist  in  the 
blood  inside  the  body,  but  develop  very  shortly  after  it  is  drawn,  espe- 
cially in  the  estivo-autumnal  type.  Usually  the  presence  of  the  cilia  is 
only  indicated  by  occasional  oscillatory  movements  of  the  red  blood- 
cells  surrounding  the  parasite. 

Mode  of  Infection. — -The  exact  manner  in  which  the  human  subject 
is  infected  with  the  malarial  parasite  is  not  understood.  It  is  known 
to  a  certainty,  however,  that  the  disease  can  be  communicated  by 
injecting  the  blood  of  a  patient  into  a  healthy  individual.  On  the 
other  hand,  it  is  in  no  sense  a  contagious  disease,  since  the  poison,  after 
it  enters  the  body  of  a  human  being  or  inferior  animal,  cannot  escape 
in  an  active  form  from  the  latter  into  the  surrounding  atmosphere. 
Most  probably  the  poison  enters  the  system  through  the  medium  of 
inhalation^  and  rarely  through  the  digestive  tract. 

Inmnni^. — ^Persons  who  have  had  malaria  are  more  liable  to  fresh 
attacks  than  before,  although  they  may  experience  no  inconvenience  so 
long  as  they  reside  in  a  non-malarial  district. 

ueubation. — The  period  of  incubation  varies  in  different  cases  and 
according  to  the  different  clinical  types.  Thus  it  is,  on  the  whole, 
briefer  in  the  remittent  than  in  the  intermittent  forms  of  malarial  dis- 
ease, the  time  usually  ranging  from  five  to  twenty  or  more  days. 

(L)  Intermittent  Fever. — Symptoms. — The  clinical  history  pre- 
sents itself  under  two  heads:  (a)  the  paroxysms,  and  (6)  the  manner 
in  which  the  paroxysms  recur. 

{a)  The  Paroxysms. — There  may  be  premonitions  lasting  from  one  to 
several  days,  and  most  significant,  yet  not  distinctive,  are  headache, 
pain  in  the  nape  of  the  neck,  yawning,  a  yellowish  complexion,  and  a 
slight  splenic  enlargement.     In  a  large  proportion  of  the  cases,  how- 


Fic.  11,— TemjMjTatiire-c-iirvt'  in 


the  tniidu  The  temperature  cotitinues  to  rise,  Init  not  h>  rapiillY  vk»  in 
the  first  stage.  Its  inaximuoi  level,  usi^ally  from  104'^  to  lOG*^  F.  (40° 
to  41*^  C),  is  Boon  reiiche<l,  and  may  either  he  muintained  uuiformlY  for 
several  hours,  or  the  curve  may  show  two  small  summits  if  the  teniperii- 
inre  be  recorded  freciueotly  iFig.  11).      The  pulse  is  full  uud  boundiiijr. 
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except  in  the  rare  instances  in  which  acott*  dilatation  of  the  heart  en- 
sues, when  it  is  quite  feeble  and  sometimes  irregular.  The  length  of  the 
second  stage  exceeds  that  of  the  first,  being  from  three  to  six  hours. 
The  temperature  generally  begins  to  decline  before  the  close  of  the 
febrile  stage. 

When  mveatitu/^  which  soon  becomes  profuse,  sets*  in,  the  symptoms 
of  the  hot  stage  are  promptly  relieved.  The  temperattire  falls  by  crisis, 
touching  the  normal  level  in  a  few  hours;  the  decline,  however,  is  less 
rapid  than  the  rise  at  the  begin iitng  of  the  paroxysm.  The  fall  may  be 
unbroken  by  anv  fresh  elevations  of  temperature,  though  more  often  the 
latter  occur,  and  less  fre*|nently  defer vescence  occurs  by  steps,  the  tem- 
perature dropping  one  or  more  degrees,  and  remaining  at  the  new  level 
for  a  short  period  (Fig«  12).     It  again  drops  about  an  ei^uai  distance. 
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Fill.  12.— Temperatare-curve  In  «  case  of  tertian  intermittent  fever  (Sahll). 

tad  so  on  until  the  normal  is  reached.  Usually,  following  the  parox- 
?im,  the  temperature  becomes  subnormal  (about  97*^  F.  :  36*^  C).  The 
length  of  the  typical  malarial  paroxysm  ranges,  in  all  save  exceptional 
instanced,  from  eight  to  twelve  hours, 

(6)  The  Manner  in  which  the  Piiroxt/sms  liecnr. — The  special  cha- 
racteristic of  this  form  of  intermittent  is  the  regularity  with  which  the 
paPOXTsms  recur  in  cases  that  are  not  under  treatment.  The  tntermls- 
BJon,  or  time  between  two  successive  paroxysms,  is  most  fre(|uently 
twenty-four  hours  (cjuotidian  intermittent  fever) ;  almost  as  often  it  is 
forty-eight  hours  (tertian  intermittent);  and  less  frequently  it  is  sev- 
eaty-two  hours  (quartan  intennittent).  If  there  be  two  paroxysms  on 
one  day — a  rare  occurrence — the  term  **  double  quotidian  "  is  used  to 
designate  the  case.  *>f  the  above  types,  as  stated  in  the  life-history  of 
the  parasite,  two  only — the  terfifuf  and  the  (/uartan — have  been  clearly 
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diatinguished.  The  (|iiotidiiin  agoe  (the  moat  frequent  clinical  variety) 
is  geuerally  due  to  double  infection  bj  the  tertian  parasite,  and  very 
rarely  is  it  to  be  ultributod  to  the  presence  in  the  blood  of  three  groups 
of  the  (juartiin  parasite,  reHuUing  in  daily  ^poruljition.  It  sometimes 
happens  thiit  the  paroxysms  recur  a  couple  of  lioiirs  later  each  succes- 
sive day,  Avhen  it  is  called  a  '^  retaniinq  "  intermittent  fever,  or  they 
may  recur  a  little  earlier,  when  the  term  '''anticipalmg*'  is  employed. 

Otht'T  More  or  Less  Ckararteristir  Sf/mptofns, — Apart  from  the  par- 
oxysms and  the  regularity  with  which  they  recur ^spicnk'  enlfirQemtmt  h 
almo!?t  always  present,  and  hence  is  of  considerable  clinical  import 
After  the  first  paroxys^m  or  two  the  swelling  is  usually  marked  and 
demonstrable,  es[»ecially  by  palpation.  The  organ  can  be  shown  to  in- 
crease in  size  with  each  succeeding  paroxysm.  Tenderness  is  elicited 
on  pressure,  and  commonly  outlasts  the  course  of  the  affection  for  a  con- 
siderable length  of  time.  Moderate  enlargement  of  the  liver  may  be 
present,  but  this  is  neither  so  significant  nor  so  constant  as  enlargement 
of  the  spleen. 

Connected  with  the  skin  are  two  symptoms  of  considerable  diagnostic 
value:  (1)  ii  ifilUwlgh-hrown  discohrathn,,  the  so-called  '*  malarial  com- 
plexion," due  to  the  depoaifion  of  pigment;  and  (2)  herpes.  The  latter 
occurs  usually  on  the  prolahia  or  on  the  nose,  though  rarely  elsewhere. 
Other  skin-eru[)tinns,  as  urticaria,  purpura,  etc.^  have  been  described  by 
authors,  but  they  have  no  real  clinical  worth. 

As  stated  under  Pathology,  afufe  dthtation  of  the  ftrart  may  develop, 
attended  with  the  usual  physical  signs  of  this  condition,  but  it  rarely  lasts 
longer  than  the  brief  febrile  paroxysm.  Munnurs  of  functional  origin 
may  also  be  heard  in  tije  heart  during  the  attack,  and  the  bmgs  upon 
auscultation  sometimes  present  the  signs  of  a  dry  bronchitis. 

The  urhic  may  contain  a  small  amount  of  albumin  during  the  pyrex- 
ial  period-^  and  rarely  there  is  acute  nephritis,  but  only  in  the  severest 
types.  There  is  a  temporary  increase  in  the  amount  of  urea  eliminated 
during  the  febrile  movement,  and  this  may  be  observed  from  two  to  six 
or  eight  hours  before  the  chill,  so  that  an  ajjproaehing  paroxysm  can  be 
foretold  if  a  C|Uantitative  analysis  of  the  urine  be  made  at  the  proper 
time  (Jaccoud).  The  increased  proportion  of  urea  in  the  urine  is  occa- 
sioned in  the  same  manner  as  in  fevers  generally. 

OiistrO'hfte>i(tmiI  ftffmptffms  may  be  present,  but  are  not  prominent, 
if  we  except  a  diarrhea  which  is  sometimes  considerable.  Catarrhal 
jauttdiee  may  be  observed,  but  this  is  limited  to  the  graver  forms  of 
intermittent. 

Clinical  VarietieB. — Besides  the  typical  attacks,  mihi  or  rudimentnrp 
forms  are  met  with,  these  either  being  due  to  slight  infection  or  appear- 
ing as  the  remnant  of  cases  of  usual  severity  after  active  treatment. 
The  separate  stages  of  the  febrile  attacks  are  not  well  marked,  and  one 
or  more  may  be  missing:  thus  the  chill  may  be  absent  (dumb  ague), 
and   less  frequently  the  sweating  stage  may  fail  to  appear. 

In  chihiren  there  is  no  rigor  noticeable.  They  grow  pale,  the  vis- 
ible mucous  membranes  often  being  slightly  livid  during  the  chill,  and 
the  paroxysms  may  be  initiated  by  a  convulsion  or  by  other  nervous 
phenomena, 

(IL)  Pernicious  Malarial  Intermittent.— This  truly  serious  form 
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rs  chiefly  in  highly  raalnrlal  districts,  aod  rarely  also  in  the  wide- 
spread regions  in  wlii^h  the  simple  viiriety  prcvaila.  Ileiite  in  the  United 
States  it  is  encountered  most  frequently  in  the  Southern  and  Southwest- 
ern States,  In  this  form  of  malaria  the  parasites  of  estivo-autumnal 
fever  are  constantly  as^soeiated.    The  paroxysms  do  not  recur  with  striet 

L regularity,  and  the  primary  paroxysms  are  rarely  pernicious  in  charac- 
ter;  but  second  or  subsetjuent  attacks  may,  in  addition  to  the  usual 
^loptoms,  present  the  gravest  ]>henomena. 
Pathology. — This  type  of  malaria  may  arine  (1)  as  a  freijih  infection, 
and  (2)  as  a  reinfection, 
(1)  Infection. — The  blood  is  more  or  less  hydremic,  and  the  blood- 
Ifeks  are  in  all  stages  of  disintegration.  The  spleen  is  considerably 
Swollen,  soft,  and  its  parenchyma  is  turbid  and  lake-colored*  all  its 
lisistie  elements  bein^  more  than  naturally  pigmented,  though  this  may 
not  be  macroscopically  appreeiaWe,  Upon  mieroseopic  examination, 
however,  pigment-granules  and  red  corpuscles  containing  parasites  and 
phagocytes  are  observetL  particularly  in  the  pulp  aiJjacent  to  the  arte- 
rioles. The  liver  h  enlarged,  soft,  and  turbid,  and  pigmentation  occiirs, 
but  it  is  also  microscopic.  In  the  minute  vessels  phagocytes  and  para- 
sites containing  pigment  are  perceptible  within  the  red  corpuscles,  and 
nmnerons  small  necrotic  areas  have  been  observed-  The  kidnn/M  show 
microscopic  pigmentation,  most  marked  in  the  vicinity  of  its  blood-sup- 
ply. Minute  areas  of  cell-death  are  sometimes  seen.  The  hr^in  may 
be  abnormally  colored,  assuming  in  .severe  cases  a  chocolate  tint,  and 
in  mild  types  a  lighter  hue.  The  brain-tissue  is  often  anemic,  and 
more  rarely  edematous-  Occasionally  there  is  congestion.  The  minute 
ves.^els  and  capillaries  are  literally  blocked  with  phagocytes  ami  blood- 
disks  more  or  less  disintegrated  (containing  parasites),  and  perivascular 
infiltration  and  minute  hemorrhages  may  rarely  occur,  producing  a  focal 
lesion. 

(2)  Reinfection, — The  blood  is  often  extremely  hydremic.  The  »pleen 
may  or  may  not  be  much  enlarged,  and  is  usiially  ijuite  firm,  with  a 
well -marked  pigmentation  that  i.^  obvious  to  the  naked  eye.  The  lirer 
is.  as  a  rule,  increaseil  in  size  to  a  moderate  extent  only,  and  is  some- 
what indurated,  while  macroscopically  it  is  seen  to  be  deeply  pigmented. 
The  changes  presented  by  the  kid ne^/s  differ  in  no  essential  manner  from 
those  of  the  liver.  The  microscopic  appearances  of  the  liven  spleen, 
And  kidneys,  apart  from  the  tact  that  the  amount  of  pigment  present  is 
relatively  greater,  are  entirely  analogous  to  those  met  with  when  a  fresli 
infection  occurs. 

GliiLical  Varieties. — Three  varieties  merit  description  : 
(a)  Oonfje^tive  Chilh  {Ahjid  .FtJrm),— These  are  accompanied  by 
raging  gastro-intestinal  symptoms  (vomiting,  purging,  etc.),  inducing 
systemic  collapse,  which  simulates  to  a  nicety  the  algid  stage  of  cholera. 
The  temperature  of  the  interior  of  the  body  is  much  elevated.  True 
dysenteric  symptoms  may  arise,  and  in  a  certain  proportion  of  the  cases 
jaundice,  followed  by  grave  nervous  symptoms,  may  be  a  secondary 
development.  This  condition  is  to  be  discriminated  from  yellow  fever, 
with  which  it  has  frequently  been  confounded.  The  parasites  in  this 
lection  center  in  a  special  manner  in  the  gastro-intestinal  mucosa,  in 
Ibe  vesaeb  of  which  they  may  be  seen   in  unusual  numbers,  sometimes 
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t'orming 

inoij  among  the  pernicious  forms. 

{h)  Jlt'ftnjfurir  Per7uekni»  Mahu'ta. — In  this  form  the  eh  ill  is  severe 
ami  piolf)iiged,  aiui  during  the  hot  stage  the  urine  is  bhxuiv  anil  scanty* 
containing  considerahle  albumin,  with  bloody,  epithelial  and  granulur 
casts.  Hemorrhages  from  other  outlets  of  the  body  (mouth,  rectum, 
vagina,  nares,  etc.)  may  also  occur,  together  with  larger  and  smaller 
cutaneous  ecchymoses,  and  the  yellowish-brown  malarial  eomplexion  is 
intensified.  The  mind  may  remain  clear  throughout,  although  the 
patient  is  restless  and  unxious.  Urinary  suppressioD  may  ensue,  and 
urenue  toxemia  be  superadded ;  the  greatest  dangers  being  cardiac  fiiil- 
ure,  uremia,  and  delirium  (or  coma  independently  of  the  latter).  Death 
18  rarely  the  direct  conae(|uence  of  excessive  loss  of  blood. 

(e)  Ournaio»e  Form, — The  chill  may  be  absent.  Grave  cerebral 
symptoms,  as  acnie  delirium  or  sudden  coma,  seixe  the  patient  violently* 
The  hot  stage  is  attended  with  high  fever,  and  if  the  patient  survives 
the  paroxysm,  the  violent  nervous  symptoms  either  disappear  suddenly 
with  the  appearance  of  the  sweating  stage,  or  may  outlast  the  latter  by 
several  hours.  Primary  paroxysms  rarely  prove  fatal,  but  recurrencee 
bring  imminent  danger.  This  dangerous  variety  is  due  to  an  inordinate 
localization  of  the  malarial  parasites  in  the  brain,  where  they  form  com- 
plete thrombi,  and  induce,  as  a  consetjuence,  pathologic  lesions  in  the 
adj acen t  str u c t u res. 

(IIL)  Remittent  or  Continued  Malarial  Fevers  (Estivo- 
antumnal  Fever),— Un  account  of  the  intensity  of  the  gastro-intes- 
tinal  symptoms  this  variety  is  also  termed  hiUmi»  remittent  fever.  Itn 
severity  exceeds  that  of  intermittent  malarial  fever.  It  prevails  for  the 
great  part  in  warm  and  truly  tropical  climates,  though  it  is  also  seen  in 
its  milder  forms  in  temperate  climates.  The  estivo-autumnal  parasite* 
previously  described  are  the  specific  cause  of  the  disease. 

Pathology. — Melanosis  of  the  spleen,  liver,  and  brain  is  generally 
observed;  on  the  other  hand,  in  rare  instances  in  which  the  specific 
parasite  had  even  been  demonstrated  during  life,  the  internal  organs 
were  found  to  he  non-pi gmented  on  autopsy.  The  degree  of  the  pig- 
mentation depends  upon  the  length  of  time  that  the  patient  has  been 
infecteil,  as  well  as  upon  the  frequency  of  reinfection.  The  »pletn^  if 
it  be  a  fresh  infection,  becomes  swollen,  but  is  soft ;  in  protracted  cases 
it  becouje  permanently  enlarged  and  firm.  On  microscopic  examination 
the  pigment  is  seen  to  be  most  abundant  in  the  splenic  |mlp  and  within 
and  around  the  sj>lenie  veins.  The  Hver  is  enlargeil  in  like  manner. 
The  pigment  that  is  found  in  the  form  of  granular  masses  in  all  the 
hepatic  tissue  elements  (especially  Kupfler's  cells,  vessels,  vessel- walls, 
and  perivascular  tissue)  gives  to  the  <irgan  a  bronzed  appearance 
(''bronze  liver**). 

As  in  pernicious  malaria,  bo  in  this  affeetion,  the  hrnin^  and  particu- 
larly the  gray  matter,  is  in  long-standing  eases  of  a  dark  brown  or 
almost  black  color.  Here,  again,  most  of  the  pigment  is  in  and  around 
the  arterioles.  The  latter  are  often  found  stuffed  with  phagocytes  and 
blood-disks  which  contain  pigmented  parasites.  Punctate  hemorrhages 
may  occur  in  the  brain.  Other  organs  and  tissues  of  the  body,  includ* 
ing  the  lymphittic  tjhmd»  and  the  xkiiK  become  more  or  less  deeply  pig- 
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niffiited.  The  blood  shows  markec!  hvtlremia,  with  partlv  or  whollj  de- 
generated red  blood- disks  in  iil>tindaiict\ 

Symptoms. — There  may  be  prodromal  symi^toms,  such  Jti*;  headache, 
mDorexia,  and  epigastric  oppre.Hsioiu  histiiig  a  day  or  two,  but  iheKe  signs 
\  sre  variable.  There  may  be  daily  or  bi-daily  paroxysms  of  fever  which 
resemble  the  ordinary  *|UOtidiun  and  tertian  intermittent  forms,  with  this 
difference,  however,  that  the  febrile  paroxysms  are  of  longer  duration 
(twenty  hours  or  more).  Both  the  rise  at  the  onset  iind  the  decline  at 
the  end  of  the  paroxysm  are  more  gradual  than  in  true  intermittent 
malarial  fever,  and  the  initial  chill  may  even  be  wholly  absent.  The 
febrile  attacks  are  often  ''anticipating/'  so  that  it  may  happen  that  the 
succeeding  paroxysm  Avill  bc^gin  before  the  elevated  temperature  of  the 
preceding  touches  the  normal  level,  giving  rise  to  a  remittent  type  of 
fever  which  often  exhibits  considerable  irregularity.  The  remissions 
may  become  shorter  and  shorter,  producing  finally  a  continued  type  of 
curve — continued  malarial  fever. 

In  typical  casea  of  remittent  fever  a  chill  generally  occurs  at  the  on- 
Bet,  but  is  less  severe  than  in  malarial  intermittents.  Shortly  after  the 
chill  the  temperature  rises  rapidlv,  so  that  in  ten  or  twelve  hours  it  may 
reach  104^  or  105^  F.  (40.5'-'  C).  The  ptihe  is  full  and  accelerated  to 
100  or  120,  and  there  is  rending  headache.  Nausea  and  vomiting  are 
common ;  oppression  in  tlie  epigastrium  is  intense,  and  there  is  well- 
marked  tenderness  in  the  latter  region.  The  spleen  is  found  to  be  en* 
l&rged  on  palpation-  Nt'rpoun  mfmptonm  (delirium,  coma,  etc)  may 
develop  speedily,  and  rarely  a  mild  bronchitis  may  also  arise. 

About  midnight  the  remission  in  the  temperature  and  sweating 
begin^  in  consetjuenee  of  which  the  headache  and  gastric  symptoms 
Uirgely  disappear.  The  temperature  usually  drops  to  lOO'^  F.  (37.7^ 
C.)  by  the  next  morning,  to  be  followed  by  a  new  exacerbation  of  fever, 
which  commences  about  noon  of  the  second  dsiy.  The  same  symptoms 
DOW  repeat  themselves.  The  affection  has  usually,  by  this  time,  reached 
its  acme,  and  the  temperature  mny  have  risen  to  lOii^  F.  (41,1°  C). 
Grave  nervous  symptoms  may  also  have  appeared.  The  urine  is  greatly 
diminished  in  amount  or  even  suppressed ;  it  is  often  slightly  albumin- 
ous, sometimes  even  bloody,  while  either  a  slight  hematogenous  (?)  or 
marked  hepatogenous  jaundice  niay  ap[»ear.  HerpeH  lahialk  is  t|uite 
common.  The  nocturnal  remission  again  ensues,  and  in  the  mild  tppes 
or  in  those  brought  pr<miptly  under  suitable  treatment  the  febrile  parox- 
ysms grow  briefer  until  the  remittent  is  merged  into  an  intermittent  form 
of  fever.      The  course  of  light  cases  is  run,  usually,  within  two  weeks. 

In  severe  ttfpes  or  in  neglected  cases  the  separate  febrile  paroxysms 
grow  longer  until  the  remissions  become  slight  and  simulate  continued 
fevers-  These  are  the  cases  that  are  distinguished  by  the  same  symp- 
toms as  those  that  mark  typhoid  fever,  save  the  erujititm  which  is  pecu- 
liar to  the  latter.  The  discovery  of  Laveran  is  of  the  highest  practical 
value  in  this  category  of  cases.  The  course  of  the  attack,  if  not  prop- 
erly  treated,  generally  prolongs  itself  to  three,  four,  or  more  weeks,  and 
under  these  circumstances  the  salient  features  of  pernicious  intermittent 
may  suddenly  appear  and  the  disease  may  terminate  life.  On  the  other 
hand^  mild  form%^  in  which  the  fever  is  of  the  continued  type,  also 
oecur^  and  tbe.se  yield  promptly  to  the  specific — ^*]uinin. 
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(IV.)  Malarial  Cachexia. — Tliis  is  an  t^xct^fdingly  chronic  condi- 
tion* and  is  us^ually  ii  rt;mnant  of  out*  uf  tbe  at^nte  forms,  partitnilarly  of 
tbe  ordinary  intermitteiiLs,  Whi^n  the  latter  are  not  properly  treated^ 
they  are  apt  to  drag  on,  and  finally  assnnie  the  characteristic  features 
of  chronic  malarial  cachexia.  The  condition  may,  however,  develop  in 
truly  uialarial  localities  without  the  intervention  of  primary  acute  mala- 
ria.    It  orit^inates,  however,  orilj  in  trulj  malarial  districts. 

The  symptoms  are  varied  hoth  in  character  and  in  intensity.  There 
is  fever  at  intervals,  hot  djilk  do  not  occur,  and  the  temperature-curve 
is  typical  neither  of  remittent  nor  intermittent  fever,  but  may  approxi- 
mate either  the  one  or  the  other.  Again,  the  fever  is  sometimes  wholly 
irregular,  though  its  range  is  not  high,  and  it  seldom  excels  108°  F. 
(*^y.4°  C).  The  iiktn  often  presents  the  dirty  yellowish-brown  com- 
plexion to  a  marked  degree.  The  spleen  is  enormously  enlarged  and 
indurated,  and  hypertrophy  with  hardening  of  the  liver  may  abo  be 
prononncecL  The  hhHtd  is  profoundly  anemic^  the  count  in  one  of  my 
own  caries  showing  but  1,300,000  red  corpuscles  per  cubic  millimeter. 

Many  of  the  local  and  general  symptoms  that  remain  to  be  given 
{including,  in  part,  the  fever)  are  cbielly  depentlent  upon  the  well- 
marked  anemia.  Among  general  features  may  he  mentioned  debility, 
fre(|uent  sweatings,  anil  dropsy,  Nt-n'ous  mimptamn  may  also  be  notice- 
able, and  chief  among  these  are  tremors,  neuralgia,  palsies,  vertigo, 
wakefulness,  and  nervous  palpitation  of  the  heart.  Among  the  rarest 
concomitants  of  this  condition  is  paraplegia.  Slight  cough  and  dys- 
pnea evidence  the  presence  of  mild  bronchitis;  and  anorexia,  nausea, 
diarrhea,  and  other  symptoms  mark  the  presence  of  chronic  gastro- 
intestinal catarrh.  Tbe  joints  irnd  voluntary  muscles  may  he  painful. 
Hemorrhages  from  the  various  mucous  surfaces  and  into  the  retina  are 
common  :  and  1  have  seen  one  case  in  which  spongy,  easily -bleeding 
gnms,  with  cutaneous  eechymoses  and  numerous  petechia%  pointed  to 
the  existence  of  associated  scorbutus.  Tuberculosis  finally  developed 
and  carried  off  tbe  patient.  Not  only  tbe  latter  affection,  but  also 
chronic  dysentery,  chronic  Bright's  disease,  and  amyloid  disease,  may 
develop  and  firove  serious  complications.  These  cases  do  well,  gener- 
ally, if  the  patient  can  be  removed  permanently'from  the  malarial 
district  and  if  proper  treatment  be  persistentiy  pursued.  In  long- 
standing cases  the  spleen  does  not  return  to  it.s  natural  dimensions.  In 
all  other  instances,  however,  complete  recovGry  may  be  expected,  tbougb 
it  may  rerpiire  months  or  even  years  to  bring  it  about. 

(V.)  Masked  Intemilttetlt. — This  presents  itself  in  much  the  same 
forms  as  chronic  malarial  cachexia,  bnt  with  the  important  difference  that 
there  is  no  fever.  This  type  comprises  a  long  list  of  conditions,  at  the 
bead  of  which  stands  neurahfia,  most  fre*|uently  involving  the  supraor- 
bital branch  of  the  trigeminus.  ( >ften  a  striking  periodicity  is  observed, 
the  [laintul  paroxysms  usually  beginning  in  the  morning  and  terminating 
in  the  late  afternoon  hours,  the  patients  sufferings  increasing  steadily 
in  intensity  until  just  before  the  close  of  the  attack,  when  tbey  sud- 
denly abate.  Among  other  nerves  implicated  with  relative  fretjuency 
are  tbe  occipital,  the  intercostals,  and  tbe  sciatic.  Except  tbe  hlood- 
appearances  be  characteristic  or  unles.*?  the  attacks  yield  promptly  to 
quinin,  a  certain  diagnosis  of  malarial  neuralgia  should  not  be  ventured. 
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Masked  mtermittent^  may  a^^^ume  x\w  form^  of  paresthesia,  anestliesia.^ 
coilTiilisioiis,  or  paralysis:  iioii-febrik'  Intermittent  iiialariii  luriy  al»o 
appear  under  the  guise  of  edema,  hemorrhages  from  the  variuu8  mucous 
outlets  of  the  body  or  into  the  skio,  intestinal  iiux  (<liarrhea,  dysentery ), 
dT9}>ep9ia^  etc.  But,  since  these  affections  may  all  obey  the  law  of 
periodicity,  caution  should  be  used  in  pronouncing  in  favor  of  malarial 
infection.  Indeed,  unlesn  they  yield  readily  to  the  therapeutic  syiecific, 
a  positive  stsLtemtrit  bad  better  be  vvithhehi. 

(VI.)  Malarial  Hemattiria  and  Hemoglobinuria. — I  have  pre- 
viously described  a  hemorrhagic  form  of  pernicious  intermittent  in  many 
cases  of  which  hematnria  is  a  prominent  symptom*  Amon^  other  gen- 
eral features  are  jaundice^  prostration,  nervou.s  symptoms^  and  nephritis 
(PlehnI,  The  bloHd  tih*i\vs  pigmeiiteil  jtara^jites  (forming  rosettes)  and 
sometimes  crescents  and  pigmented  leukocytes* 

Boisson^  in  3  cases  uf  hemoglobinurie  fever,  occurring  in  siddiers 
attacked  with  malaria  in  Madagascar,  found  an  enormous  reduction  in 
the  red  corpuscles,  reaching  670,000  in  1  case,  while  7  out  of  10  red 
Cells  contained  parasites.  I  have  observed  several  instances  of  malarial 
hematuria  in  the  Kensington  district  of  Philadelphia,  and  find  tliat 
they  are  met  with   wherever  the  moderate  forms  of  malaria  prevaiL 

The  symptoma  consist  of  a  mild  cold  stage,  a  suhfebrile  temperature 
to  which  is  added  hematuria,  or  more  often  hemoglobinuria.  The  par- 
oxysms may  recur  daily,  hi-daily,  or  at  longer  intervals,  and  in  severe 
forms  the  hemoglobinuria  may  be  continuous,  with  aggravations  at  def- 
inite intervals*  The  dkitpionh  demands  the  demonstration  of  the  ma- 
larial parasites  in  the  blood,  and  of  the  hemoglobin  in  the  urine.  Tyson 
recommends  Teichmann's  (heroin  crystals)  test  to  show  the  presence  of 
hemoglobin.  The  earthy  phosphates  are  precipitated,  filtered  out,  and 
a  small  portion  placed  on  a  glass  slide  and  carefully  warmed  until  com- 
pletely dry.  A  minute  granule  of  common  salt  is  carried  on  the  point 
of  a  knife  to  the  dried  mass  and  thoroughly  mixed  with  it.  Any  excess 
of  salt  is  then  removed,  the  mixture  is  covered  with  a  thin  glass  cover,  a 
hair  interposed,  and  a  drop  or  two  of  glacial  acetic  acid  allowed  to  pass 
under.  The  slide  is  then  carefully  warmed  until  bubbles  begin  to  make 
their  appearance.  After  cooling,  hemin  crystals  can  be  seen  by  the  aid 
of  the  microscope,  and,  though  often  very  small  and  incompletely  crystal- 
lised, are  easily  recognisable  by  an  jinifdification  of  800  diameters. 
Chemically  they  are  hydrochb>rMte  of  he  matin. 

CotnplicatiotiS. — The  author's  analysis  of  1780  cases  of  malaria 
showed  complications  in  about  10  per  cent.  The  more  common  among 
these  were  not  particularly  grave  in  nature,  as  may  be  seen  by  a  glance 
at  the  subjoined  list,  in  which  they  are  placed  in  the  order  of  fre<|uency 
of  occurrence:  Enteritis  (16),  nephritis  (14),  rheiimatism  (10),  typhoid 
fever  (8),  lobar  pneumonia  (/>),  jaundice  {*^),  and  dysentery  (4).  The 
opinion  of  the  profession  is,  and  long  has  been,  divided  upon  the  ques- 
tion, ''Has  pneumonia  any  special  connection  with  malaria?"  but,  ao 
cording  to  the  results  of  ray  own  collective  investigiitions,  hhar  pnru- 
monia  cannot  be  regarded  as  being  frequently  in  association  with  the 
latter  disease.  That  it  is  so  rarely,  however,  cannot  be  denied,  since 
the  diagnosis  in  two  of  the  cases  was  confirmed  by  autopsy. 
'  Ret,  iU  Mid,,  May  10.  1S96. 
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Tt/phoid  feiwr  is  a  com  plication  of  malaria,  according  to  these  re- 
searebeH,  but  the  relationship  between  these  two  leading  affections  can- 
not bo  close. 

Diagnosis. — (1)  Of  latermittents.— This  is  <|uite  difficult,  unles8 
the  brief  febrile  paroxy.sins,  with  their  characteriBtic  stages  and  other 
more  or  less  diu^iiostic  features  (enlarged  spleen,  malarial  complexion, 
and  herpes),  together  with  the  rigid  periodicity  of  the  paroxysms,  be 
present.  The  diagnosis  is  assi.sted  by  a  knowledge  of  the  fact  that  the 
patient  resides  in  a  malarial  district.  In  cases  in  which  a  microscopic 
examination  of  the  blood  cannot  be  made  early  a  positive  diagnosis  is 
rarely  possible  until  after  the  patient  has  been  observed  long  enough 
to  ascertain  the  ujunner  in  which  the  paroxysms  recur,  in  addition  to 
noting  the  ayniptoius  presented.  The  only  unquestionable  nietbod  of 
diagnosis  is  by  lueans  of  a  microscopic  examination  of  the  blood,  which 
will  show  the  tertian  or  quartan  parasite  {vkie  iufra). 

Differential  Diagnosis. — ^Non-malarial  affections,  exhibiting  an  inter- 
mittent form  of  fever,  are  often  mistaken  for  malarial  intermittents.  Of 
these  (*j)  pi/tmifi  is  very  apt  to  be  tlius  confounded,  owing  to  the  fact 
that  it  may  present  a  similar  teniperatiire- range.  It  will  be  observed, 
however,  tliat  the  cliills  recur  at  more  irregular  intervals,  and  in  this 
disease  tlie  more  jiro found  prostration  and  other  general  features  during 
the  intervals  between  the  febrile  exacerbations  serve  to  distin<:uish  it 
from  intermittent  malarial  fevers.  The  etiologic  factors  and  place  of 
residence  are  also  to  be  considered.  In  doubtful  instances  every  effort 
shoubl  be  made  to  examine  the  blood  microscopically,  and,  if  this  be  im* 
possible,  the  therapeutic  test  will,  as  a  rule,  remove  the  doubt.  Leu- 
koci/tosis  is  common  in  pyemia  and  absent  in  malaria. 

(b)  Acute  tuhereuloftis  ami,  more  rarely,  ineipietit  ehrotiir  tuberculoma 
may  present  a  febrile  movement  in  no  way  differing  from  quotidian 
intennittent,  except  that  in  the  former  the  pyrexia  develops  in  the  after- 
noon, instead  of  the  forenoon,  as  in  the  latter,  A  clear  history,  the 
associated  local  and  general  symptoms,  along  with  the  results  of  a  care- 
ful physical  examiniition,  tisually  render  tuberculosis  probable  and  dis- 
tinguish it  from  malarial  intermittents.  Leukocytosis  is  common  in 
tuberculosis  and  is  absent  in  malaria,  while  in  tuberculosis  the  chills 
recur  despite  the  use  of  quinin,  anci  this  is  not  the  case  in  malaria. 

(e)  Uh'emtive  endocarditis  may  exhibit  an  intermittent  pyrexia,  but 
in  this  affection  the  history  is  different,  and  the  associated  clinical  fea- 
tures are  more  numerous  and,  as  a  rule,  decidedly  more  grave.  In  en- 
deavoring to  eliminate  a  disease  of  so  serious  a  character  as  ulcerative 
endocarditis,  when  the  symptoms  are  strongly  suspicious  of  the  latter  a 
blooil-examination  should  be  ma<le  without  delay.  The  irregular  Ibrms 
of  iiitermittents  are  difficult  in  the  extreme  to  diagnosticate.  If,  in  sus- 
pectcni  cases  of  '^  erratic  '*  malaria,  quinin  is  resisted,  we  cannot  feel  cer- 
tain of  our  diagnosis  unless  we  obtain  the  microscopic  evidence  of  the 
presence  of  the  malarial  parasite  in  the  blood. 

(2)  The  diagnosis  of  remittent  fever  would  be  easily  made  if  it  did  nol 
sometimes  bear  a  strong  resemblance  to  typhoid  fever.  On  account  of 
this  fact  its  certain  diagnosis  demands  the  detection  in  the  blood  of  the 
estivo-autumuiil  parasite.  This,  at  first,  is  a  small  hyaline,  motile  body 
with  little  pigment,  but  in  cases  lasting  a  week  or  more  assumes  the  oval 
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or  crescentie  shape  with  much  pigment.  In  tt/phoid  fever  the  history 
points  to  a  more  gradual  onset,  the  remissions  are  less  marked,  and  there 
is  not  the  epigastric  oppretision  witnessed  Id  remittent  fever.  Again, 
typhoid  has  it8  eharaeteristie  eriiptioo-  Remittent  fever  must  not  he 
confounded  with  typho-malariu,  nor  with  eontinued  thermic  fever 
t(juit^ras). 

The  following  is  a  ready  and  efficient  method  of  examining  the  hlood  : 
Tlie  finger  or  lobe  of  the  ear  is  carefully  cleansed*  and  then  slightly  cut 
with  a  sharp  lancet.  The  first  drop  of  hlood  is  wiped  away  and  the  sec- 
ond collected  on  the  center  of  a  clean  cover*glass,  which  is  immediately 
placed  upon  a  clean  slide  and  the  blood  allowed  to  spread  in  a  thin  film. 
The  examination  shoniil  be  made  with  an  oil-immersion  objective^  If 
desirable  to  preserve  the  specimen  or  if  impossible  to  make  the  micro- 
•eopic  examination  at  once,  smears  should  be  prepared  by  laying  another 
cover  upon  the  first,  allowing  the  hlood  to  spread  in  a  thin  layer,  and 
then  sliding  them  apart  ijuiekly  and  drying  in  the  air.  The  specimen 
may  then  be  fixed  in  a  mixture  of  e(|ual  parts  of  alcohol  and  ether, by 
heat  or  one  of  the  other  usual  methods.  The  most  satisfactory  stain  is 
methylene  blue.  A  few  drops  of  a  watery  solution  should  be  placed 
upon  the  cover-glass,  allowed  to  remain  about  a  minute,  and  washed  off 
with  clean  water.  The  specimen  can  be  examined  in  water  or  dried  and 
monnted  in  Canada  balsam.  The  organisms  appear  as  small  blue  bodies, 
often  containing  pigment.  Eos  in  may  be  use<i  as  a  counter-stain.  For 
the  crescent  and  oval  forms,  which  are  sometimes  difficult  to  find^  it  may 
be  advantageous  to  allow  a  drop  of  blood  to  dry  upon  the  cover-glasa 
without  spreading,  fix  as  before,  and  then  wash  with  dilute  acetic  acid; 
wash  thoroughly  with  water  and  stain  as  before.  The  red  cells  are  dis- 
solved, and  only  the  white  cells  and  the  parasites  remain  upon  the  slide. 

Prognosis. — All  ciises  of  uncomplicated  intermittent  fever  under 
prompt  and  proper  treatment  will  probably  recover,  though  fatalities 
sometimes  occur.  It  is  to  be  borne  distinctly  in  mind  that  in  certain 
malarious  regions  and  in  certain  seasons  pernicious  types  are  prevalent, 
but,  since  these  arise  only  after  one  or  more  preceding  mibl  attacks, 
they  are  preventable.  Ptimarf^  pernkiouH  afiarkx  are  moderately  dan- 
gerous, while  recurrences  are  highly  so.  The  mortality-rate  in  this 
variety  of  malaria  is  between  20  and  -♦'*  per  cent*,  and  simple  intermit- 
tent fever  may,  if  not  checked,  suddenly  develop  into  the  most  malig- 
nant type  and  result  fatally. 

In  remittent  fever  a  fatal  issue  may  be  due  to  asthenia,  particularly 
when  the  type  is  severe  and  when,  following  the  typhoid  stiite,  wrong 
notions  as  to  treatment  prevail.  The  severity  of  the  infection  may  be 
estimated  by  appreciating  the  degree  of  fever  anil  the  severity  of  the 
nervous  symptoms.  Suppression  of  urine,  followed  by  uremic  symp- 
toms, hemorrhages,  and  intense  jaundice,  are  the  chief  untoward  com- 
plications. 

Treatment. — h  For  intermitteEt  malarial  fever  there  is  an  almost 
infallible  remedy  in  <juinin.  '*\Vhen  shall  its  use  be  commenced  ?  "  is 
a  pertinent  (|iiestion.  It  would  certainly  seem  highly  desirable  to  check 
the  course  of  the  disease  as  soon  as  possible,  and  especially  since  trans- 
iniBsion  of  the  simple  intermittents  into  the  pernicious  forms  may  occur 
if  the  disease  be  not  arrested.      At  the  present  day  specific  treatment  is 
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often  delayed  in  order  to  give  full  opportunity  for  making  a  blood-ex- 

amieation  with  a  view  to  completing  the  diagnosis.  There  is  no  decided 
advaotage  in  commencing  the  nm  of  ^juinin  during  the  tirst  paroxysm, 
wberi  the  blood  may  be  examined ;  but  on  finding  the  ease  to  be  one  ♦>f 
malaria,  quinin  should  be  administered  after  the  paroxysm,  so  as  to  pre- 
vent a  recurrence.  For  like  reason,  if  the  history  at  the  j)hysician*8 
first  visit,  combined  with  the  symptoms  presented,  make  the  diagnosis 
of  intermittent  malaria  reasonably  certain,  and  there  in  no  opportunity 
to  examine  the  blood  microscopically,  the  principal  antiperiodic  remedy 
should  be  commenced  at  the  close  of  the  paroxysm,  especially  if  the 
patient   he   living   in   an   infected  district. 

The  ♦[iiiiiiu  cures  malaria  by  acting  directly  upon  the  intracorpuscu- 
lar  liematozoa. 

During  the  panKrtf^m  we  should  aim  to  make  the  patient  comfo liable* 
He  is  to  remain  in  bed,  is  to  be  well  covered,  and  external  heat  applied 
during  the  cold  stage ;  and  he  is  to  be  lightly  covered,  given  cooling 
drinks  and   cold  spoogings  during  the  hot  stage. 

Duriny  the  apffrexial  inUTmils  the  patient  may  leave  his  bed,  pro- 
vided that  he  feel  strong  enough,  and,  as  before  intimated,  the  specific 
remedy  is  given  during  the  afebrile  period.  Certain  authors  recommend 
that  the  entire  daily  quantity  be  given  at  one  dose  from  four  to  six 
hours  befoi-e  the  succeeding  paroxysm  is  expected,  the  object  being  to 
surcharge  the  blood  at  the  time  when  the  bematozoa  sporulate.  Others 
give  the  remedy  in  divided  portions,  administering  the  iast  dose  from 
four  to  six  hours  before  the  next  paroxysm  is  due.  It  may  matter  little 
which  of  these  two  methods  is  pursued,  yet  my  own  experience  leads 
me  to  favor  the  divided  doses  rather  than  the  single  large  ones.  The 
total  amount  per  day  required  to  cut  short  the  intermittents  is  from  16 
to  20  grains  (1.086  to  1.296)  in  most  temperate  climates.  When  this 
fails  more  may  be  given — ^24  to  *ii>  grains  (1.55;"3-1/J44).  My  own  prac- 
tice has  been  to  administer  immediately  after  tiie  close  of  the  sweating 
stage  gr.  jv  or  v  (0.25L*  or  0.324),  repeating  the  same  dose  a  few  hours 
later,  and  the  remaining  8  or  lU  grains  (0.518  or  0,648)  (or  one-half  the 
daily  dose)  six  hours  before  the  time  for  the  next  paroxysm.  I  have 
thus  escaped  the  slight  toxic  symptom.H  (tinnitus,  deafness,  nausea,  etc.) 
which  are  apt  to  follow  single  large  doses.  The  remedy  is  best  given 
in  capsules,  followed  by  a  few  drops  of  dilute  hydrochloric  acid,  with  a 
view  to  dissolvintj;  the  t|uinin  in  the  stomach.  After  the  attacks  cease 
to  recur  quinin  should  be  continued  in  amounts  of  6  to  H  grains  (0.*J88 
to  0.518)  daily  for  several  days.  If  quinin  cannot  be  taken  per  oram, 
it  may  be  tried  by  enema  or  by  suppositories  in  appropriately  large 
doses.  Rectal  irritability  may  thus  be  produced,  yet  in  very  young 
subjects,  who  cannot  be  induced  to  swallow  capsules,  I  have  for  a  long 
time  administered  <juinin  by  8upfK)sitory. 

The  physiologic  effects  of  the  drug  can  be  quickly  obtained  by 
adminiii^tering  it  hypodermically.  Hence,  if  there  be  no  time  for  ab- 
sorption fronj  tiie  stomticfj  (four  hours  being  the  shortest  period  it  is  safe 
to  allow),  the  drug  should  be  thtis  employed.  For  this  purpose  the 
more  soluble  salts  (hydrobromate,  etc.)  of  quinin  are  to  be  preferred  to 
the  ordinary  and  more  insoluble  sulphate,  which  requires  the  addition 
of  a  mineral  acid. 
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MaxLj  preparatioHB  of  ciiieLona  other  than  the  saiu  of  (^uinin  may 
be  tried,  and  among  these  ciuchonin  administered  in  the  same  munner 
la  the  latter  ig  the  best  substitute.  Some  cod  tend  that  the  sulphate  of 
linidin  has  antiperiodic  power,  ulmost  equal  to  quiaio.      In  prolonged 

es  the  salts  of  qninin  and  other  preparations  of  cinehona  sometimes 
their  specific  influence,  and  arsenic  is  then  to  be  employed,  either 
alone  or  in  combination  with  the  former  agents^  The  dose  of  the 
arsenic,  beginning  with  Tfliv  (0,26t>)  t.  i.  d,  of  Fowler's  solution,  must 
be  slowly  increased  until  its  full  physiologic  effects  are  produce*!. 
ArBtfiiious  acid  often  does  better  service  than  Fowler's  solution,  although 
it  has  to  be  administered  in  augmeoting  doses  to  the  amount  finally  of 
gr*  \  (0*0162)  daily.  So  soon  as  the  disease  is  controlled  the  dose  of 
arseuic  is  to  be  greatly  rednced,  but  the  drug  is  not  to  be  altogether 
withdrawn  for  several  days.  Administered  as  above  indicated,  this  rem- 
edy is  most  efficacious  in  malarial  cachexia  and  masked  Ibrms  of  inter* 
mittent8,  and  should  in  the  latter  conditions  be  combiued  with  iron  and 
ijaiDtn.  While  in  charge  of  the  out-patient  service  of  the  Episcopal 
Hospital,  Philadelphia,  I  employed  in  chronic  malarial  cachexia,  with 
fery  satisfactory  results,  the  sulphate  of  cinchonidin  in  daily  doses  of 
gr.  xxx-xl  (1.U44-2.692).  In  this  class  of  cases  Warlmrg^a  tincture 
(^  (lt).0)  three  times  a  day)  has  been  warmly  recommended* 

2.  The  Treatment  of  Femicious  Iiiterinitteiits.^(cr)  Frophflarh. — By 
treating  all  ordinary  intermittents  actively  after  the  first  paroxysms  the 
occurrence  of  pernicious  forms  can  be  obviated.  Not  to  pursue  this 
course  in  seasons  anti  in  localities  in  which  these  serious  types  are  known 
to  prevail,  but  to  delay  for  second  and  third  paroxysms  in  order  to  be 
able  to  study  the  blood,  is  criminaL 

(b)  The  first  pern t'r turn  aftaek  must  be  treated  immediately,  and  there 
18  not  a  moment  to  be  lost.  Hence  in  all  varieties  of  pernicious  inter- 
mittents  f|uinin  should  be  administered  hypodermtcally  until  the  patient 
is  fully  cinchonized — ^a  condition  that  must  then  be  maintained  for  sev- 
eral days.  In  all  varieties  stimulants  are  to  be  used  freely  if  the  hearths 
action  becomes  feeble,  and  the  patient  is  to  be  well  nourished  through- 
out. There  are  other  details,  though  of  relatively  minor  importance, 
and  they  vary  with  the  individual  forms.  Thus  in  "'congestive  chills'' 
external  warmth  is  useful,  and  morphin  combined  with  atropin  should 
be  given  hypodermically,  this  combination  tending  to  allay  gastro-intes- 
tinal  symptoms  as  well  as  to  warm  the  extremities,  and  meeting  really 
important  indications.  Rectal  feedin;j;  must  be  resorted  to  should  the 
stomach  refuse  to  retain  nourishment.  In  the  com  atom'  farm  the  ner- 
vous symptoms  are  most  successful iy  combated  by  prompt  and  enerijetic 
autiperiodic  treatment,  together  with  vigorous  stimulation  and  feeding, 
since  they  are  not  due  to  cerebral  congestion,  but  to  the  intensity  of  the 
bfectioua  process. 

(e)  During  the  apyrexial  period  every  effort  must  be  made  to  prevent 
a  recurrence  of  the  paroxysm,  and  to  this  end  the  patient  must  be  kept 
fully  cinchonized  until  the  time  for  the  next  paroxyi^m  is  over,  and  then 
be  removed  from  the  malarial  to  a  non-malarial  district. 

8.  Treatment  of  Remittent  Fever. — The  mode  of  treatment  in  this  form 
differs  somewhat  from  that  appropriate  for  intermittents.  At  the  onset 
a  mild  mercurial  is  advantageous  (calomel  gr.  ^J^  ((KOI 02)  every  hour  for 
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three  tlo^es),  followed  by  a  t^aliue  laxative  (llochelle  salts,  5ij  ;  8,0). 
i)iiritig  the  febrile  exacerbations  cnol  spongingg  of  the  body*  together 
with  the  use  of  the  Ice-cap,  are  serviceable.  The  gastric  symptoms 
demand  chipped  ice  by  the  mouth  or  sniall  doses  of  coca  in,  and  a  mus- 
tard planter  externally.  Immediately  after  the  first  remist^ion  seta  in 
quinin  must  be  exhibited,  and  large  doses  are  now  indicated  (gr.  xv 
(0.972),  to  be  repeated  at  8  or  9  a.  m.),  A  third  and  even  a  fourth  dose 
of  tlie  same  size  may  be  required.  The  exacerbations  of  fever  gener- 
ally 3^ield  to  this  remedy,  but  if^  as  rarely  happens,  they  do  not,  theu 
small  doses  of  pilocarpin  (gr.  ^  to  ^;  0.(J08  to  O.OIU)  may  be  adminis- 
tered hypodermically  during  the  height  of  the  fever.  This  causes  free 
sweating  in  many  inatanees,  and  in  conseijuence  renders  the  remission 
more  marked  and  more  prolonged;  thus,  in  short,  rendering  the  course 
of  the  affection  speedily  favorable.  The  heart,  however,  must  be  care- 
fully guarded  when  this  depressing  agent  is  prescribed. 

A  case  thjit  has  been  allowed  to  run  on  for  one,  two,  or  more  week« 
is  often  gretitly  benefited  by  the  use  of  Warburg's  tincture,  as  before 
reeuurmended,  for  several  days,  when  quinin  may  be  re-employed.  The 
patient,  especially  if  the  case  be  protracted,  must  be  vigorously  fed,  and 
per  rectuttf  if  it  cannot  be  accomplished  by  the  mouth.  In  typical 
cases,  which  are  promptly  control ied  by  (piinin,  stimulants  are  rarely 
needed*  or  at  least  not  until  the  convalescent  stage  is  arrived  at,  lu 
severe  and  neglectetl  eases  the  indications  for  their  employment  may 
he  [iresented  early,  and  they  should  then  be  given,  the  physician  con- 
forming to  the  same  rules  as  in  typhoid  and  other  acute  infectious  dis- 
eases. The  renal  congestion  and  anuria  are  to  be  met  by  internal  dia- 
phoretics (piloctirpin,  etc.)  an<l  by  saline  laxatives.  Most  eflicacious, 
perhaps,  is  a  combined  hot-water  and  steam  bath.  The  patient  is  placed 
in  hot  water,  and  then  a  blanket  is  jmt  around  the  neck,  its  free  ends 
being  allowed  to  extend  over  the  edges  of  the  tub.  This  may  be  re- 
peated, if  necessary, 

4.  Treatment  of  Malarial  Hematuria. —The  treatment  of  liematuria  as 
a  symptom  of  grave  types  has  been  embraced  in  the  treatment  of  hem- 
orrhagic pernicious  malaria.  Tlie  use  of  fjuinin  in  moderate  doses  (gr, 
xvj — 1,08(1 — daily)  successfully  relieves  the  hemoglobinuria  occurring 
in  connection  with  mild  forms  of  malaria,  and  its  subseiiuent  use  in 
smaller  doses  (gr.  iij  (0.194)  to  gr.  vj  (0.388)  daily)  will  prevent  a 
recurrence.  It  is  claimed  by  some  writers  that  quinin  may  produce 
hematuria  (Plehn,  Richardbon,  and  others),  and  also  that  this  remedy 
is  of  no  value  in  combating  this  symptom.  The  specific  remedy  should 
not  be  abanthined,  however,  and  hirge  quantities,  such  as  might  act  as 
an  irritant  to  the  renal  tissues,  are  not  necessary  to  effect  a  cure,  except 
in  pernicious  forms. 


DYSENTERY. 


DefiBitiotl*^ — An  infectious  ititlammatory  disease  of  the  large  intes- 
tine, characterized  anatomically  by  ulceration  of  the  intestinal  mucosa. 
and  clinically   by   frequent  mucous  und   bloody   discharges,   tenesmus. 
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fever  and  prostration  Uefomiug  |>rotbuiid,  a  tt^iidericy  to  abscess-forma- 
tion in  the  portal  system,  to  paralysis,  and,  firiaUy,  to  pronounced  anemia. 
It  is  a  trill V  epidemic  disease,  yet  it  also  occurs  constantly  in  eridemic 
form,  and  particularly  doe^^  this  occur  in  temperate  climates. 

KistOtic  Note* — Few  diseases  have  lieen  lon^^er  known   th;in   dys- 
entery, of  whicli   we  Ijave  a  flescriptiun   by  Hippornites.     (ialen   K^cal- 
ized  tbe  chief  seat  of  tlie  affei-^tiun   in  the  colon,  and  in  1626,  Seiinertus 
defined  its  sporadic  and  epidemic  character  and  some  of  its  leailing  clini-     ^ 
«'al  features.     Tc»  Morgagni  belongs  the  credit  of  having  made  the  first     H 
j»cist  mortem  anatomic    study  of   the    tlisease.      Further  imd   more   a  ecu-      " 
rate    pathologic    contributions    were    mailc    in    tlie    earlier    part    of    tlie 
present  century  by  Oruveilhicr  and  Rokitansky.  and,  more  recently  stilh      S 
the  whole  subject  of  the  morbid  anatomy  of  this  disease  bus  been   care-      H 
fully  investigated  by  V  ire  how,  whose  results  have  settled  most  of  the 
que.«<(ttons  connected  with  the  subject.     In  tbe  United  States  dysentery 
has  prevailed  epidetnically  upward  of  a  eentur>^,  the  time  of  greatest 
Mivalence   in   diU'erent   districts  having  been   about  the  middle  part  of 
■be  present  century  (1H47-55).     Woodward  has  given  us  tbe  only  com- 
plete record  of  tbe  various  outbreaks  in  this  country,  and  an  account  r)f 
the  ravages  of  dysentery  in  both  iirmies  during  tbe  War  of  tbe  Rehellion 
is  given  in  his  K^'port,  whicli  records  25i*,071  cases  of  acute  and  '2H,451 
of  chronic  dysentery.     The  disease  is  far  less  fretjuent  than  formerly, 
owing  to  the  advance  made  in  recent  times  in  sanititry  science,  in  con- 
se<|uence  of  which  some  of  the  predisposing  conditions  have  been  over- 
eoiue. 

Etiology, — As  stated  below,  there  are  three  distinct  clinical  types 
of  tbe  affection,  each  of  which  has  special  etiologic  factors,  A  few 
general  etiologic  cons  i*le  rat  ions,  having  reference  tn  tbe  different  fornix 
in  coniinon,  may  be  addyced  here,  anil,  as  e«u'h  variety  presents  different 
ftnatouiic  lesions  in  leading  particulars,  their  pathology  will  he  con- 
sidered  separately. 

Among  disposing  factors,  ictwon  heads  the  list,  dysentery  being  most 
eatnmoD  in  the  summer  and  autumn ;  great  and  sudden  changes  of  tem- 
Mmtnre  are  more  potent  tlnin  eiiual  changes  in  buniiility.  (limatf* 
Hb  a  marked  effect,  and  high  tem|ierature  must  be  regarded  as  a  pow- 
erful agency,  since  the  disease  is  much  more  prevalent  in  warm  than  in 
eold  climates,  though  it  is  met  with  in  epidemic  form  as  far  north  as 
Norway.  Mnhtrial  di^trietH  suffer  more  than  non-malar iab  This  may 
be  due  to  the  fact  than  an  attack  of  malaria  may  leave  the  body  of  the 
jRufferer  more  receptive  to  the  specific  poison  of  dysentery,  or  the  ex- 
ternal conditions  which  favor  the  development  of  tbe  plastnodia  luay 
also  favor  the  growth  of  tbe  dysenteric  ]>oison.  Tlie  latter  view  gains 
»ome  support  from  the  well-known  fact  that  water  t^iken  frntn  stagnant 
pools  in  marshy  localities  (in  which  malaria  is  apt  to  prevail)  may  give 
rise  to  the  symptoms  of  dysentery.  Unhi^ipemc  eondithmSj  as  shown  by 
the  local  epidemic  outbreaks  in  jails,  barracks,  institutions,  etc.,  predis- 
poee  to  the  affection. 

Among  factors  connected  with  the  individual  are  (a)  ratarrhal  con- 
ditions of  the  intestinal  tract,  particularly  if  the  hitter  be  caused  bv 
unripe  fruit  or  other  unwholesome  forms  of  Jbod ;  (h)  Age.  Although 
ao  age  enjoys  immunity  against  dysentery,  most  cases  are  met  with  in 
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adults   under   thirty-five  years.      iSex  and  race  are  probably   without 
appreciable  influence, 

Oatabrhal  Dysentery. 

Pathology  •—There  are  two  forms:  (a)  In  this  the  solitary  folliclee 
are  affected  chiefiy,  aud  are  the  seat  of  hyperplasia,  followed  by  necro- 
Bis,  with  the  formation  of  small  ulcers.  This  is  common  in  children. 
[b)  Here  a  purulent  inflammation  of  the  entire  mucosa^  with  more  or 
less  erosion  of  the  surface  and  superficial  ulceration,  exists*  In  both 
forms  the  lesions  are  mainly  confined  to  the  large  intestine^  though  the 
ileum  is  sometimes  implicated  to  a  lesser  extent. 

Special  Etiology. — The  specific  bacillus  of  catarrhal  dysentery  is 
not  known  to  a  certainty.  It  is  probable,  however,  that  it  will  be  shown 
to  be  the  bacillus  coli  communis,  which  may  become  pathogenic  when 
the  state  of  the  mucous  membrane  of  the  bowel  is  altered  by  sudden 
changes  of  temperature,   etc*  (Arnaud*   Maurel), 

Clinieal  Histoiy, — There  may  be  prodromes,  lasting  one  or  two 
days,  which  take  the  form  of  a  mild  gastro-intestinal  disorder  (anorexia^ 
slight  pains  in  the  abdomen,  followed  by  fliarrhea). 

The  characteristic  symptoms  are  mild  colicky  pains  in  the  abdomen, 
followed  by  dischargers  from  the  bowel,  whicli  at  first  number  from 
three  to  six  daily.  Soon  they  become  freijuent  and  are  accompanied 
by  straining  and  tenesmus,  and  now  their  number  ranges  from  ten  to 
no  less  than  one  hundred  or  more  per  day-  Indeed,  the  desire  to  go 
to  stool  may  be  almost  constant,  and  the  rectum  is  the  seat  of  intense 
burning  sensations  during  and  after  each  evacuation  of  the  boweL  The 
character  of  tlie  discbarges  varies  with  the  different  periods  of  the  affec- 
tion. During  the  firf^t  thirty -six  or  forty-eight  hours  tbey  are  feculent 
(sometimes  scylmlous  masses),  rather  copious,  and  intermingled  with  some 
mucus  and  blood.  For  the  next  four  or  five  days  the  stools  are  scanty, 
measuring  from  2  drams  (8.0)  to  J  onnce  (16,0),  and  are  made  up  of 
a  sero-mucous  ftuid  or  of  a  muco-[niru[ent  material  with  blood.  The 
chief  constituents  of  the  stools  are  mucus,  blood,  and  pus.  any  one  of 
which  may  preponderate,  thus  giving  rise  to  mucous  (most  freqneutly), 
purulent,  or  bloody  stools. 

Microscopic  examination  of  the  usually  glairy  stools  shows  red 
blood-corpuscles,  numerous  leukocytes,  generally  large,  oval  or  round 
epithelioiil  cells  containing  fat-globules,  vacuoles,  and  bacteria  (espe- 
cially tliose  of  imtrefaction).  Occasionally  the  Ceramtona^  inti'attNaiis 
is  seen  (Osier). 

A  few  sbreils  (portions  of  necrosed  mucous  membrane)  may  appear 
from  time  to  time  in  the  discbarges,  and  particularly  in  severe  forms  of 
the  affection.  These  usually  increase  in  number  at  the  close  of  the 
first  week,  and  a  little  later  the  discharges  become  less  frequent  and  the 
amount  of  mucus  and  Idood  diminishes.  /Phe  stools  are  now  of  a  greasy 
brown  or  dark-green  a]>pearance,  fecal  matter  reappearing  in  them,  and 
soon  they  are  again  fully  formed. 

Other  S)/tnptom9  Referable  to  the  AUmentartf  Tract — The  tongue 
haa  K  greasy  coating — moist  at  first,  dry  later — and  at  last  may  become 
red  and  gla/^ed.     Anorexia  is  present,  with  excessive  thirsts  and  vomit- 
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ing  may  rarely  occur.  A  distressing  though  uncommon  symptom  is 
biccougn*  There  will  uaually  be  tenderness  over  the  line  of  the  colon, 
bot  there  is  an  absence  of  tympaoites,  ami  the  abdomen  is  apt  to  be  Hat 
and  somewhat  tense. 

The  general  symptoms  are  well  markeil  in  the  severer  types.  The 
patient  is  much  debilitated,  sometimes  even  collapsed,  as  shown  by  the 
smalK  frequent  pulse,  cool  skin-surface,  the  rapid  wasting,  and  weak, 
hoarse  voice.  The  temperature  is  not  much  elevated,  though  it  may 
touch  103°  or  104^  F.  (40*^  C.)  at  the  outset,  and  the  curve  is  an  irregu- 
larly remittent  one. 

Diagnosis* — This  can  easily  be  made  upon  the  intestinal  features 
and  from  the  character  of  the  stools — frequent,  small,  slimy  (or  bloody) 
discharges,  accompanied  by  distressing  tenesmus* 

Biiferential  Dia^osis.— Symptoms  simulating  dysentery  may  appear 
in  the  course  of  certain  rectal  affections,  such  as  strangulated  hemor- 
rhoids^ syphilis,  and  epithelioma.  In  these  conditions,  however,  there  is 
a  different  history  and  the  symptoms  of  proctitis  are  usually  less  acute, 
while  a  physical  examination  of  the  rectum  will  settle  the  diagnosis  in 
doubtful  cases. 

Prognosis* — The  duration  of  mild  cases  is  from  eight  to  ten  days, 
and  in  severe  types  from  three  to  four  weeks.  The  prognosis  varies  in 
different  epidemics  or  according  to  the  type  of  the  affection  ;  but  com- 
monly this  is  not  aggravated  and  recovery  is  generally  to  be  expected* 
Occasioniilly,  however,  a  dangerous  eomlition  arises.  Besides  the  pro- 
found prostration  and  circulatory  collapse  above  referred  to,  serious  ner- 
vous symptoms  (great  restlessness,  delirium  followed  by  coma)  may  de* 
?elop  and  cause  a  fatal  termination.  When  death  occurs  it  is  usually 
due  to  exhaustion,  and  is  seen  particularly  in  persons  previously  enfee- 
bled or  in  the  aged.  Complications  influencing  tlie  prognosis  are  excep- 
tional, though  peritonitis  and  liver-abscess  may  rart'Iy  appear. 

Amebic  Dysentery  (Tropical  Dysentery). 

Bacteriology. — Tbis  form  of  dysentery  is  caused  by  the  amoeba 
€oU  or  the  amoeba  dffst'titerin'  (Councilman  and  LaHeur).  The  am<jeba 
nterinB  is  a  unicellular,  motile  organism,  in  sixe  S  to  7  times  the 
eter  of  a  red  blood-corpusele  (15  to  80  micromilUmeters).  Its  pro- 
toplasm consists  of  two  zones — an  outer  colorless  (ectosarc)  and  an  inner 
granular  zone  (endosarc),  with  a  visible  nucleus  and  one  or  more  vac- 
iioles.  This  micro-organism  was  first  described  by  Lambl  (1851*),  but  it 
incd  for  Losch,  and  especially  Kartulif^,  to  show  its  close  associa- 
with  dysentery.  It  is  now  geiierally  held  to  be  the  specific  cause 
of  tropical  dysentery.  The  auieba  {amaehn  coll  mitia)  ia  occasionally 
found  in  healthy  individuals,  and  also  in  other  bow  el -affect  ions  thrm 
(dysentery  (mucous  enteritis,  simple  diarrhea,  proctitis  due  to  engorge- 
ment),  and  two  species  are  recognized — a  virulent  and  a  benign  form 
(Quincke  and  Roos).  The  ameba  is  found  not  only  in  the  discharges, 
but  also   in  the  pus  from  the  secondary  liver- abscesses. 

Hehir  has  found  the  baeiUuH  dyi^vnterUuii  associated  with  the  awaeba 
e0li\  and  considers  it  to  be  patbogenic.  lie  describes  it  ms  a  sliort,  straight 
^bacillua,  usually  of  a  length  about  e([ual  to  one-third  the  diameter  of  a 
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red  bloofl-corpuscle,  with  rounded  ends,  sometimes  jointed,  rarely 
curved.  Later  investigations,  however,  have  not  entirely  confirmed  the 
claims  of  this  observer. 

The  mode  of  transference  of  the  atueba  18  not  definitely  known, 
though  the  chief  source  of  the  dysenteric  ^erms  is  most  prohably  the 
drinking-water*     The  poison  is  feebly  communicable  by  eoiitjut. 

Amebic  ♦lysontery  is  not  confined  to  the  tropics,  but  it?  met  with  also, 
though  less  fre<niently,  throughout  Europe  and  North  America. 

Pathology*— The  lesions  are  almost  always  situated  in  the  large 
intestine,  thougli  rarely  the  ileum  may  be  invaded*  The  first  visible 
change  is  a  hyperemia  of  the  mucosa,  most  morkeil  in  the  descending 
colon  and  rectum;  but  the  changes  which  priulncc  the  characteristic 
dysenteric  ulcer  begin  with  infiltration  and  swelling  id'  the  sub  mucosa, 
followed  by  necrosis,  which  involves  the  overlying  mucosa  with  its  epi- 
thelium {Kruse  and  Pasrjuale).  How  the  amebfe  reach  the  submucosa 
has  not  yet  been  observed.  The  visible  infiltration  occurs  usually  in 
circumscribed  areas  which  are  oval  or  hemispheric  in  shape,  and 
project  above  the  level  of  the  surnmnding  mucosa.  The  siibmucosji 
presents  a  grayish-yellow  appearance,  and  is  soon  thrown  ofi'  in  the 
form  of  a  slough. 

The  ulcers  take  various  shapes^ — *ehiefly  irregular,  and  less  frequently 
round  or  oval.  Their  edges  are  niggetl  and  nndermined,  and  the  floor, 
which  is  more  or  less  covered  with  pultaceous  material,  is  rough  or 
crater-like,  and  formed  liy  the  muscular  is  or  the  outer  serous  coat  of  the 
intestine.  From  the  manner  in  vvliich  the  tileers  are  formed  it  is  ohvious 
that  cellular  infiltration  ( folio wetl  by  necrosis)  may  occupy  the  sub- 
mucosa  for  a  greater  or  less  distance  beyond  the  borders  of  the  idrers 
In  this  way  fistulous  channels  may  be  produced  beneath  the  mucosa  and 
connect  two  or  more  ulcers.  Usually  this  ulcerative  process  affects  oidy 
certain  portions  of  the  large  gut,  esjmcially  the  flexures^ — hepntic  and 
Bignioid — an<l  the  rectum ;  but  it  may  be  general,  and  1  have  seen  one 
instance  of  this  kind.  Similar  cases  are  not  uneonnuon  in  which  the 
ulcers  are  so  numerous  as  to  include  almost  the  entire  mucosa  of  the 
large   intestine, 

Het}}hij  is  attended  with  the  development  of  fibrous  tissue  along  the 
e^\)li}i^  and  in  the  base  of  the  ulcer,  and  secondary  contraction  of  this 
new  cnunective  tissue  is  often  productive  of  colonic  stricture,  which  is 
usuallv  either  jiartial  or  irregular.  The  cases  that  come  to  autopsy  often 
show  diphtheritic  inflammation  as  a  secondary  or  terminal  condition* 

The  mun*ogmpe  reveals  proliferation  of  the  fixed  conneetive-tisaue 
cells,  and  the  presence  of  amebste  in  the  walls  and  the  base  of  the  ulcers, 
in  tiie  lymph-spaces,  and  rarely  in  the  blood-vessels.  Pus  can  only 
occ a s i 0 n a  1 1 y  be  del e cte ( l . 

The  liver  may  be  the  seat  of  prominent  lesions.  These  are  {n)  ah- 
H^es$e8^  which  may  be  single  or  multiple,  the  latter  being  small,  and  the 
former  ol\en  large.  The  single  or  solitary  abscess  is  usunlly  situattn! 
near  either  the  ufiper  convex  or  the  lower  concave  surface,  while  the  ab- 
scess-cavity is  formed  in  a  manner  similar  to  the  intestinal  ulcers.  The 
area  affected  is  at  first  infiltrated:  it  then  hecomes  necrotic,  and  finally 
more  or  less  liijuefied.  Upon  the  full  development  of  the  first  stage  the 
pai^  invaded  is  a  grayish-ytdlow  pultaceous  mass,  but  in  the  second  or 
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necrotic  stage  the  abscess  coulairis  a  yellowish  or  greenish-yellow,  spongy 
material  with  beginning  Ufjuefat-tion.  The  contents  of  the  mature  ahscesa 
consist  of  a  greenish-  or  reddisb-yellow  purulent  material  and  of  rem- 
its of  liver-tissue.  The  walls  of  the  recent  abscess  are  irregular  and 
fed,  those  of  an  old  abscess  being  dense  aud  fibrous,  and  a  section  of 
le  abscess- wall  sliovvs  an  inner  necrotic  zone,  tx  middle  zone  (in  which 
there  is  great  |irot iteration  of  the  conneetive-t issue  ceils,  compression 
and  atrophy  of  the  liver-cells),  and  an  outer  zone  of  intense  hyijereiuia 
^Osier),  The  contents  of  the  abscess  show  ehlier  few  or  many  amebae, 
and  only  rarely  pus.  When  pus  is  present  it  is  due  to  a  secondary 
infection  by  the  pyogenic  germs.  In  what  way  the  araebse  gain 
aoceea  to  the  liver  is  not  definitely  known,  but  it  is  |>robable  that  in 
multiple  abscesses  they  are  |>ropii gated  along  the  blood-current,  either 
from  the  ulcers  or  from  a  single  pnuiruy  focus.  Cultures  are  generally 
sterile. 

(b)  The  parenchyma  of  the  liver  may  be  the  seat  of  numerous  circum- 
acribed  necrotic  spots,  which  are  supposed  to  be  due  to  the  action  of  the 
chemical  secretions  of  the  amehie. 

The  Innga  sometimes  show^  changes  similar  to  those  in  the  liver, 
which  are  the  result  of  direct  extension  of  the  hepatic  abscess  through 
the  diaphragm  into  the  lower  lobe  of  the  right  lung. 

CUnical  History. — The  mode  of  onset  is  variable  except  in  a  small 
proportion  of  the  case;^,  in  which  it  is  sudden  with  weH-marked  symp- 
toms, When,  as  generally  happens,  it  is  insidious,  the  initial  symptom 
is  often  a  trivial  diarrhea.  The  aifection  is  then  characterised  chiefly 
by  intermissions  anrl  more  or  less  marked  exacerbations  of  diarrhea,  the 
liquid  stools  containing  necrotic  tissue  of  a  grayish-brown  and  sometimes 
yellowish-gray  color.  The  latter  are  often  bloody  and  mucoid,  particu* 
larly  at  the  outset,  and  in  fully  developed  cases  are  fluid.  The  number 
of  discharges  per  day  is  exceedingly  variable  in  diftereitt  epidemics,  and 
even  in  individual  cases,  thoui'h  in  most  instances  thev  ranire  from  six 
to  eight  or  ten  daily. 

Mteroscopw  examination  of  the  feces  during  the  exacerbations  dis- 
closes ameba^  that  are  almost  invariably  endowed  with  motion,  though 
usually  not  when  the  stools  have  become  formed.     Tenesmus  is  not  a 
I  prominent  feature  in  most  cases,  and  may  be  entirely  absent.     Colicky 
abdominal  pains  are  rare,  and  nausea  and  vomiting  are  ef|yally  so. 

General  Symptoms. — The  febrile  movement  is  usually  present,  but  it 
is  slight  and  exhibits  marked  variations.  In  certain  instances,  however, 
the  temperature  is  below  the  normal  curve  throughout  the  entire  or 
greater  part  of  the  course.  From  the  time  of  onset  there  is  gradual 
though  progressive  lo.^s  of  flesh  and  strength,  and  anemia  usually  be- 
comes well  marked. 

Complications, — The  most  common  is  htpatk  abiecufn,  and  second- 
ary to  the  latter  may  arise  abscess  of  the  right  lung.  Authors  are  not 
I  agreed  as  to  the  frequency  of  occurrence  of  liver- abscess  ^  in  amebic 
dysentery,  but  it  is  certainly  comparatively  rare  in  this  country,  not 
exceeding,  perhaps,  3  per  cent,  of  the  cases.  Perkomtis  may  result 
from  perforation  of  a  dysenteric  ulcer,  causing  death.     The  point  of  per- 

'  For  the  diagncMis  of  thl»  uonditicm  the  reader  i»  referred  to  dit;  t^ctioti  oo  Hepnttc 
Almctm  in  the  article  on  Diseati^  of  ilie  Liver. 
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foratioii  may,  however,  be  in  tiie  rectum,  when  periproetitts  is  the  resul 
or  it  may  be  in  the  €ccum,  when  perififp/tHtis  is  the  seijueh  Tn  tropical 
or  subtropical  countries  tlie  disease  is  often  complicated  with  malarial 
affections,  and  in  malarial  regions  intermittent  and  remittent  fevers  are 
among  the  commoner  complications.  The  presence  of  an  intermittent 
fever  is  not.  however,  sufficient  to  warrant  the  assumption  that  nntlaria 
complicates  dysentery;  and  in  order  to  show  the  latter  combiiiution  we 
must  be  able  to  demonstrate  the  presence  of  the  plasmoiiium  malarim. 
In  pyemia  and  in  suppurative  processes  generally — conditions  sometimes 
met  with  in  dysentery — t!ie  temperature-curve  is  often  distinctly  inter- 
niittent.  Tpphoid  fever  i»  a  rare  complication.  The  latter  disease  can- 
not be  said  to  coexist  with  dysentery  unless  all  of  the  characteristic 
symptoms  are  present.  Certain  cases  of  dysentery  are  characterized  by 
the  development  of  the  typhoid  state,  and  pyemia  and  septico-pyemia 
may  appear  late.  Among  special  manifestations  of  the  latter  are  pyle- 
phlebitis, pericarditis^  endocarditis,  pleuritis,  and  rheumatoid  pains  in 
the  joints. 

Diagnosis. — The  slow  course,  marked  by  intermissions  and  exacer- 
bations of  bloody  fluid  stools,  the  mild  general  symptoms,  apart  from 
emaciation  and  debility,  are  characteristic  features,  but  a  positive 
recognition  of  the  afl^ection  <!euiands  a  microscopic  examination  of 
the  stools.  Cases  have  been  recorded  by  Councilman  and  Lalleur 
in  which  the  diagnosis  rested  upon  amebt^  being  found  in  the  sputa, 
the  latter  being  complicated  with  pulmonary  and  hepatic  abscesses 
which  discharged  through  a  bronchus,  while  the  intestinal  symptoms 
were  negative. 

Prognosis. — ^The  prognosis  is  graver  than  in  the  catarrhal  va- 
riety, and  the  mortality-rate  in  certain  epidemics  has  been  frightful, 
partictihirly  among  vsoldiers  in  the  field  (amounting  to  70  or  even  80  per 
cent.).  In  sjtoradic  cases  the  danger  to  life  is  less,  the  mortality-rate  in 
teniperale  climates  being  not  over  ij  c^r  G  per  cent.  The  complications 
which  render  the  prognosis  unfavorable  are  various  (peritonitis,  hepatic 
and  pulmonary  abscess,  pyeujia  secondary  to  the  latter,  broncho-pneu- 
monia, malaria,  etc.);  death  may  be  due  to  hemorrhage  or  peritonitis, 
but  in  a  preponderating  j>roportion  of  the  cases  to  asthenia.  A  dan- 
gerous degree  of  debility  is  indicated  by  great  nervous  depression  ;  a 
cool,  clammy  skin  ;  a  sunken,  pinched  fracies  ;  a  dry  tongue  :  a  feeble, 
rapid  pulse  ;  and  by  restlessness,  alternating  with  marked  apathy  or  low 
muttering  dcliriinn. 

Course  and  Duration. — ^The  average  duration  ranges  from  eight  to 
ten  weeks  in  uncomplicated  cases:  the  disease  can,  however,  be  cut  short 
I  by  appropriate  treatment.  It  manifests  an  innate  tendency  to  pursue  a 
I  chronic  course,  interrupted  by  frequent  exacerbations  or  true  relapaeSt 
I  and  convalescence  occupies  a  long  period  of  time  in  consequence  of 
I     the  marked  anemia  and  debility  which  ensue. 

I    re 
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DiPHTHEBiTic  Dysentery, 

This  is  an  intestinal  inflammation  (usually  colonic),  accompanied  by 
a  croupou.s,  or  true,  diphtheritic  exudation.  Two  clinical  forms  are 
recognized :  i 
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Primary  Diphtheritic  Dysentery. 

In  mild  grades  of  this  rare  affection  a  grayish-yellow,  croupous  exu- 
date appears  upon  the  inflamed  mucosa,  with  a  necrosis  of  the  epithelial 
layer  that  is  often  limited  to  the  top  surface  of  the  folds  of  the  colon. 
In  other  instances  the  diphtheritic  infiltration  involves  all  the  layers  of 
the  bowel,  which  now  becomes  greatly  enlarged,  its  mucous  membrane 
being  converted  into  a  yellowish-brown,  thick,  elastic  mass,  sometimes 
extending  alonff  the  entire  length  of  the  large  intestine.  The  changes 
may  be  confined  to  the  circumscribed  areas,  and  thick  sloughs  may  be 
cast  off,  leaving  behind  ulcers  of  corresponding  size  and  depth.  Again, 
these  gross  lesions  may  be  limited  to  certain  sections  of  the  large  bowel, 
18  the  rectum  or  the  flexures  of  the  colon.  In  protracted  cases  cylin- 
ders of  pseudo-membrane  of  considerable  length  may  become  separated 
and  evacuated  with  the  stools. 

Cllti^ofll  History. — The  affection  usually  has  an  acute  onset  and 
one  characterized  by  the  appearance  simultaneously  of  severe  local  and 
general  symptoms.  There  may  be  an  initial  chill,  and  there  is  fever, 
which  rises  rapidly,  together  with  a  marked  and  early  appearing  pros- 
tration and  delirium.  Severe  abdominal  pains  are  complained  of,  and 
the  discharges  are  apt  to  be  very  numerous,  containing  shreds  and 
large  sloughs,  or  even  tubular  pieces,  of  false  membrane.  When  these 
elements  are  present  in  the  stools  the  latter  are  of  a  dark-brown  color, 
emitting  a  fetid  odor  and  generally  containing  more  or  less  blood  and 
mucus.  Tenesmus  may  be  present,  and  particularly  when  the  rectum 
i?  involved. 

The  physieal  signs  are  often  prominent.  The  belly  in  roost  instances 
is  greatly  distended,  and  on  pressure  very  tender — signs  due  to  the  fact 
that  the  lesions  are  situated  chiefly  in  the  large  bowel,  and  not,  as  a 
mle,  to  peritonitis. 

The  diagfllOSiS  rests  upon  the  intestinal  symptoms  and  the  charac- 
ter of  the  dejections,  associated  with  a  grave  general  condition  suddenly 
developed  in  a  previously  healthy  individual. 

The  progfnosis  is  almost  wholly  unfavorable.  Occasionally  recov- 
ery follows,  though  more  freciuontly  the  disease  takes  on  a  chronic 
course. 

Secondary  Diphtheritic  Dysentery. 

Here  the  lesions  are  similar  in  kind  to  those  of  the  primary  form, 
but  in  the  majority  of  instances  of  a  less  intense  grade.  Rarely  they 
may  be  both  extensive  and  severe.  This  variety  is  met  with  as  a  ter- 
minal condition  in  not  a  few  acute  and  chronic  diseases;  among  the 
former  it  is  with  great  relative  frequency  seen  to  develop  in  pneumonia 
(Bristowc),  and  less  frequently,  though  in  not  rare  instances,  in  typhoid 
fever,  according  to  my  own  observation.  Amonc;  chronic  affoetions, 
upon  which  this  condition  may  become  engrafted,  are  nephritis,  organic 
disease  of  the  heart,  and  pulmonary  tuberculosis. 

CH«I<H^1  History. — No  characteristic  symptoms  attend  upon  its  in- 
vasion. There  may  be  slight  diarrhea — two  to  four  liijuid  stools  daily 
— but  it  is  not  often  accompanied  by  tormina  and  tenesiinis,  and  the 
diiicharges  rarely  contain  any  noticeable  amount  of   blood  or  mucus. 
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Very   rarely  shreds  of  pseuilo-membruiio  are  passed  with   the  stools. 
SecQodiirv   dipfitheritit*  dysentery  often   incluces  fatal  asthenia. 

The  diagnosis  is?  in  most  eases  merely  conjectaraL 

Sequelae. — A  rehiftse  is  most  likely  to  occur,  and  eaeh  attack  in- 
creases the  liability  of  the  patient  to  suksetjnent  attacks.  Moreover, 
in  persons  who  have  recoveretl  from  acute  dysentery  we  often  observe 
a  disordered  digestion  and  irritability  of  the  bowels.  Rarely,  chronic 
ne|diriti8  foHows  dysentery.  The  most  interesting  seqncU  however,  is 
paralysis,  which  oeenrs  mainly  in  the  form  of  paraplegia  (S.  Weir 
Mitchell).  Stricture  of  the  bowel  may  be  a  sequel,  but  it  is  surpris- 
ingly rare. 

Treatment. — Frophylaxis.^This  embraces  isolation  and  a  thorongh 
disinfection  of  the  discharges,  which  contain  the  specific  germ  of  the 
disease,  as  soon  as  passed.  The  drinking*water  during  the  epidemic 
prevalence  of  dysentery  should  he  thoroughly  boiled,  and  healthy  per- 
sons shonld  avoid  the  use  of  improi>cr  food,  while  unhygienic  surround- 
ings (overcrow fling,  etc.)  are  to  be  corrected  as  far  as  possible.  All 
sufferers  from  dysentery  must  be  kept  in  bed,  and  should  occupy  a  well* 
airccl  a|iar!ment. 

The  diet  should  consist  of  milk  and  light  animal  broths  during  the 
period  of  active  intestinal  symptoms,  and  in  the  amebic  form  of  the  dis- 
ease it  is  well  to  allow  easily  digestible  solids,  as  raw  oysters,  eggs,  well- 
hoi  b'd  rice,  fowl,  fish,  etc.,  in  small  «|uantities.  During  convalescence  a 
return  to  the  usual  dietary  is  gradually  to  he  made. 

StinmlaiJits. — With  the  development  of  asthenia  and  cardiac  failure 
stimulants  must  be  employed,  as  in  other  acute  infectious  disea^^es,  and 
alcoholics  may  he  supplemented  by  the  use  of  strychnin  in  cases  of 
extreme  debility. 

MedieiEtal  Treatment.— If  scybalous  masses  be  passing  still,  the  treat- 
ment should  be  commenced  by  administering  a  dose  of  castor  oil  or  a 
saline  purge,  and  this  may  be  repeated  if  necessary.  It  is  well  to  con- 
vert dysentery  into  diarrhea^  thus  cleansing  the  bowel  thoroughly,  if 
the  case  be  seen  early.  In  the  later  stages  jmrgatives  are  attended  with 
baneful  effects. 

Ipecacuanha  has  long  been,  and  still  is,  regarded  as  possessing  a 
specific  influence  in  cases  of  dysentery.  Its  administration  is  usually 
preceded  by  a  dose  of  opium  (laudanum  or  morphin)  which  is  given 
when  tlie  stomach  has  been  empty  for  a  few  hours.  Most  authors  rec- 
ommend that  large  doses — gn  xx  to  ,553  (L29  to  4.0) — should  be  admin- 
istered; hut  it  is  probable  that  a  siuall  dose — gr.  ^  to  ^  (O.OIO  to  O.Olti) 
every  half  liour — is  ijuite  as  effective:  and  in  children  the  smaller  doses 
are  to  be  preferred  and  will  be  found  to  be  <juite  efllicacious.  Other 
remedies  Rhould  also  be  employed,  and  among  these  opium  is  particularly 
beneficial  in  combination  with  ipecacuanha  or  in  the  form  of  Dover^s 
powder,  which  contains  both  agencies.  Three  chief  symptomatic  indi- 
cations are  met  by  the  opium — pain,  restlessness,  and  undue  peristalsis 
— and  to  obtain  the  best  effects  from  the  opiate  it  should  be  adminis- 
tered in  the  forui  of  morphin  hyjiodermically.  In  cases  in  which  tenes- 
mus is  an  unusually  distressing  feature  an  opium  suppository  (gr.  ij — 
0.1296)  or  laudanum  (TUxxx — 2.0,  by  enema)  exercises  a  beneficial 
effect.     Bismuth  in  fid  I  doses  is  usefnl  (.^ss-j — 2.0-4.0  every  two  hour^). 
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Aiid  in  eases  of  sporadic  dysentery  I  have  fretiuently  found  the  folio w- 
icig  formula   produetive  of  liiippy  efft*cts : 


^,  Fulv.  ipecac,  et  opi'u 
Bismuthi  subnitrat., 
Salol, 

M,  et  ft»  chart.  No.  xij. 
Sig.   One  every  liour  or  two. 


388  (2,0) ; 
588(li>.0); 
388  (2.0). 


Amonjr  other  inteistinal  aulisoptics  recomineiidcd  in  hit^host  terms 
by  some  are  naplithaliii  and  mercuric  chlorid.  I  aiu  entirely  con- 
vinced that  the  vigorous  employment  of  supportive  measures  (appropri- 
II te  food,  alcoholics  if  necessary)  is  of  far  higher  iuj])ortance  than  the 
use  of  any  known  inedifaments  internally,  since  unfavoraijle  cases  tend 
naturally  to  asthenia  and  deaths  while  favorable  ones  tend  as  certainly 
to  recovery  without  enerojetic  lucdicinal  treatment. 

Antiseptic  irrigation  of  the  bowel  would  be.  if  properly  carried  out, 
a  curative  measure,  since  hy  this  means  we  may  destroy  the  amcba%  and 
solutions  of  numerous  antiseptic  substances  and  astringents  have  been 
recommended  for  this  purpose,  rnfortnnately,  the  howel  is  freipiently 
so  irritable  as  to  seriously  interfere  with  this  mode  of  uxedicati*>u.  If, 
on  this  account,  large  injections  cannot  be  given,  small  ones  sliould  be 
substituted  and  the  *piantity  grarluaily  increased*  Preliminary  to  their 
use  we  may  also  employ  cocain  in  the  form  of  a  suppository,  or  a  small 
quantity  of  a  solution  of  cocain  (4  per  cent.),  or  a  laudanum  enema 
(in XXX — 2.0,  in  tStJirch'Waterl.  after  which  a  large  injection  may  be  toler- 
ated if  administered  slowly  antl  the  flow  be  interrupted  at  short  inter- 
vals.  Among  the  best  agents  are  silver  nitrate  |gr.  s.s-j — \\.HS2- 
0.064 — ad  $} — -32.0),  tannic  acid  ( 1  to  2  per  cent.),  salicylic  acid  (1 
to  2  per  cent.),  and  mercuric*  cblorid  (1  ;  GOOO),  I  have  for  a  number 
of  years  been  in  the  habit  i\f  employing  these  astringents  and  antisep- 
tic solutions  alternately,  administering  each  once  djirly.  The  tannic- 
acid  and  the  salicylic-acid  solutions  are  best  borne  during  the  more 
acti%'e  stages  of  the  disease.  The  temperature  of  the  water  should,  at 
first,  range  from  100°  to  110^  F.  (37.7°-4:i:i°  C),  and  subsc^piently 
this  may  be  slightly  reduced.  The  patient  during  the  administration 
of  the  enemaUi  should  assume  the  dorsal  position  or  that  upon  the  left 
side,  but  in  either  case  with  tfie  liiyjs  well  elevated,  so  as  to  aid  the 
flow  by  gravitation-  In  anu'bic  dysentery  vvanu  injections  of  «[[iinin 
(strength  1 :  1000-1  ;  50<jn)  liave  been  Ui^ed  with  g(H>d  eflects  by  some 
authors,  but   with   ilirectly   contrary  effVrts  by  others. 

Local  means  in  the  form  of  hot  fomentations,  light  poultices,  and 
turpentine  stupes  often  afford  much  comfort.  The  various  complications 
must  be  raet  by  approfjriate  treatment,  as  under  other  circumstances. 


Ohronic  Dysentery. 

This   form   of  the  disease   almost  always  succeeds   an  acute  attack. 

Very  rarely  is  it  chronic  trom   the  start,  and   particularly  if  it  be  the 

amebic  variety- 
Pathology. — In  most  instances  the  large  intestine  is  still  the  seat  of 
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ulceration.  Some  of  the  ulcers  show  no  signs  of  healing ;  in  others  this 
process  is  going  on ;  while  in  still  others  it  is  completed  and  puckered 
cicatrices  iire  presented.  The  ulcers  are  deeply  pigmented,  as  is  the 
unoleenited  miicoHa,  'which  often  presents  a  slate-gray  or  blackish  color. 
The  stibmueous  and  muscular  coats  are  hypertrophied,  as  a  rule,  with 
occasional  narrowing  of  the  lumen  of  the  bowel,  and  cystic  degeneration 
of  the  intestinal  glands  is  sometimes  observed.  It  is  to  be  noted  that  in 
a  certain,  though  small,  percentage  of  the  cases  ulceration  does  not  occur, 
the  mucosa  everywhere  presenting  an  uneven,  puckered  aspeet,  due  to 
deposits  of  fihrous  tis^^ue. 

Symptoms  and  Diagtiosls. — Many  of  the  most  characteristic  fea- 
tures of  the  acute  tVirni  are  either  but  feebly  expressed  or  altogether 
wanting.  This  is  particularly  true  of  the  tormina  and  tenesmus.  Cer- 
tain elements  found  iti  the  J^tools  of  the  acute  type  (blood,  shreds  of  pseudo- 
membrane,  and  tissue)  are  also  rarely  present.  True  dysenteric  symp- 
toms, however,  may  arise  during  acute  exacerbations,  with  or  without 
pain  or  tenesmus  ;  then  from  tliree  or  four  to  a  dozen  or  more  tiuid 
dejections  are  passed  daily.  The  latter  are  often  frothy  (when  starchy 
articles  of  food  are  taken),  being  composed  chietly  of  feeal  matter  and 
undigested  particles  of  food,  with  considerable  mucns ;  and  in  severe 
forms  blood  and  pus  may  be  constantly  present  in  the  discharges*  In 
many  eases  the  stools  are  semifluid  (pnltaceous),  and  rarely  they  contain 
seybala ;  or  the  rather  freijuent  liquid  or  semifluid  discharges  may  alter* 
nate  with  constipation.  In  such  instances  the  lesions  are  apt  to  be  situ* 
ated  in  the  lowest  portion  of  the  large  intestine.  Tha  character  of  the 
discharges  is  much  influeuceii  by  the  sort  of  food  taken  ;  thus  when  a 
mixed  dietary  is  partaken  of,  they  are  thin,  more  frefjuent,  and  contain 
more  undigested  masses  of  food.  Gaseous  distention  of  the  intestines  is 
often  an  annoying  symptom. 

The  physical  aigna  are  negative,  save  for  slight  tenderness  along  the 
,e  of  tfic  colon. 

Associated  srmptoms  referable  to  other  organs  are  not  without  value 
in  the  diagnosis.  The  gastric  digestion  is  poor,  the  appetite  generally 
impaired  (though  variable),  and  the  tongue  is  clean,  red,  and  glaxed, 
presenting  the  appearance  of  raw  beef.  There  are  progressive  emacia- 
tion and  asthenia,  which  eventually  reach  an  extreme  degree.  The  skin- 
surface  becomes  dry,  harsh,  and  eooh  the  facies  grim,  the  pulse  exceed- 
ingly feeble,  the  mental  faculties  greatly  weakened  in  the  advanced 
stage ;  and,  a^  in  the  acute  form  so  in  the  chronic,  death  is  usually  due 
to  asthenia — with  this  difference,  that  in  the  latter  the  end  is  reached 
more  slowly.  Rarely  peritonitis  in  consequence  of  perforation  of  thi* 
bowel   is  the  immediate  cause  of  death. 

Differential  Diagnosis.— The  disease  is  discriminated  from  chronic 
diarrhea,  often  with  great  difficulty.  In  chronic  dysentery  there  is  the 
history  of  an  antecedent  acute  attack,  with  the  appearance  from  time  to 
time  of  exacerbations,  at  whicli  periods  mucus,  pus,  and  often  blood  are 
contained  in  the  discharges.  The  bitter  are,  at  the  same  time,  more  fre- 
quent and  apt  to  be  accompanied  by  more  or  less  alnlominal  pain  and 
tenesmus,  and  the  ]iresence  of  these  features  would  serve  to  eliminate 
chronic  diarrhea.  From  tuhnTNioHM  ulceration  of  the  intestines  it  is  dis- 
tinguished by  the  absence  of  any  history  of  tuberculosis,  family  or  per- 
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sonal,  and  of  tuberculous  new  growths  in  other  portions  of  the  body, 
particularly  the  lungs. 

The  COmplicatioilS  are  the  same  as  in  acute  dysentery,  if  we  except 
the  greater  liability,  due  to  the  great  and  protracted  weakness  of  the 
patient,  to  certain  serious  intervening  diseases  (chronic  nephritis,  tuber- 
culosis, pneumonia,  etc.).  Ulceration  of  the  cornea  has  frequently  been 
noted. 

The  dnratioii  is  long,  the  disease  lasting  for  many  months  or  even 
several  years. 

Treatment* — This  should  be  directed  mainly  to  the  local  condition, 
and  should  consist  in  methodic  irrigation  of  the  bowel  with  a  view  to 
promoting  the  healing  of  the  ulcers.  Formerly  it  was  sought  to  accom- 
plish the  latter  indication  by  the  use  of  certain  remedies  internally,  as 
silver  nitrate,  balsam  of  copaiba,  bismuth  subnitrate,  etc.,  but  the  only 
preparation  which  I  have  found  to  be  useful  is  the  zinc  oxid  (gr.  v-x — 
0.324-0.648)  three  times  daily.  The  latter  preparation  is  markedly  pal- 
liative, sometimes  even  curative. 

Intestinal  irrigation  is  to  be  tried,  and  should  be  alternated  with 
various  disinfectants  and  astringent  remedies,  as  advocated  in  the  acute 
form.  Among  individual  remedies  the  silver  nitrate  (gr.  ss-ij — 0.032- 
0.129 — ad  5J — 32.0)  every  second  day  is  doubtless  the  best.  On  interven- 
ing days  antiseptic  remedies  may  be  used  in  solution,  such  as  mercuric 
chlorid  (1 :  6000)  or  salicylic  acid  (1  to  2  per  cent.) ;  and  of  other  use- 
ful agents  I  may  mention  tannic  acid,  alum,  acetate  of  lead,  creolin,  and 
quinin  sulphate. 

Prior  to  the  use  of  any  of  the  above-mentioned  enemata  the  bowels 
should  be  well  flushed  with  a  large  injection  of  tepid  water,  so  as  to 
remove  the  fecal  and  other  irritating  materials.  The  same  details  are  to 
be  observed  in  carrying  out  this  mode  of  treatment  as  in  the  acute  forms 
of  dysentery.  Gallay*  has  related  the  curative  effects  of  large  enemata 
of  a  solution  of  crystallized  silver  nitrate  in  distilled  water,  a  scruple  to  a 
quart  (1.296  per  liter),  to  which  20  or  30  drops  of  laudanum  have  been 
adde<l.  Amelioration  follows  the  third  or  fourth  washing,  but  a  course 
of  sixty  is  recommended  to  secure  permanent  relief.  I  agree  with  the 
late  Austin  Flint  that  the  lower  part  of  the  rectum  should  be  examined 
with  the  speculum,  and  appropriate  topical  applications  made  if  ulcers  in 
this  situation  be  discovered. 

The  dietetic  treatment  in  chronic  dysentery  is  of  the  utmost  import- 
ance, and  the  lightest  forms  of  albuminous  foods  are  to  be  adhered  to 
strictly,  to  the  exclusion  of  vegetable  substances.  Milk  is  excellent  when 
it  can  be  taken.  It  is  well  to  examine  the  stools,  and  if  on  microscopic 
examination  curds  or  numerous  fat-globules  appear,  the  amount  of  milk 
should  be  reduced  or  skim-milk  substituted.  Other  forms  of  food  that  are 
allowable  and  useful  are  e<^g-white,  meat-broths  or  beef-juice,  whey,  and 
the  like.  The  patient  should  wear  flannels  next  the  skin,  so  as  to  protect 
against  the  vicissitudes  of  weather,  and,  while  open-air  exercise  is  useful, 
it  should  be  moderate.  During  inclement  weather  the  patient  should 
remain  in-doors.  I  have  known  change  of  climate,  with  proper  retj^ula- 
tion  of  the  mode  of  living,  to  be  productive  of  rather  brilliant  results. 

*  "  Kmdical  Cure  for  Chronic  Dysenterv  of  Rt'current  Type,"  British  Med.  Journal^ 
No.  1779,  p.  276. 
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Tunics  and  alcoholic  stimulants  are  sometimes  required  to  assist  the  appe* 
tile,  digestion,  and  systemic  strength,  and  among  the  most  efficacious  tonic 
remedies  are  iron,  strychnin,  mineral  acids,  and  arsenic,  which  may  be 
used  in  succession. 
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CHOLERA  (EPIDEMIO). 

{Asiatic  Cholera ;  Cholrra  Afgida,  etc.) 

Definitioil. — Cliolera  is  an  acute,  infectious,  epidemic  disease 
specific  cause  is  the  spirillum  of  Koch,  and  its  most  characteristic  symp-  ^ 
toms  are  copious  watery  dejections^  painful  cramps,  collapse,  and  suppres-  H 
sion  of  the  excretions.     In  some  localities  it  is  endemic. 

Historic  Note* — During  the  Mi<ldle  Ages  cholera  made  deplor- 
able ravages,  chietty  along  the  belts  of  tlie  Ganges,  and  lias  probably 
been  endemic  in  India  for  centuries.  Only  during  the  present  century, 
however,  has  the  disease  been  widely  known  in  Europe  and  America,  and 
wlien  it  has  appeared  it  has  always  been  in  the  epidemic  form.  The 
march  of  epidemics  has  been  from  ea^t  to  west,  and  always  along  the  lines 
of  commerce  and  travel  by  land  or  sea,  sometimes  spreailing  over  the  en- 
tire globe.  While  interesting,  it  would  not  be  profitable  to  the  student  to 
detail  here  the  progress  of  the  various  epidemics  of  cholera  in  Europe  and 
America.  It  will  suffice  to  state  the  3^ ears  in  which  the  chief  of  these 
occurred;  in  1831-32,  in  1835-36,  in  1847^9,  being  brought  by  immi- 
grant ships  from  Europe  ;  in  1852  in  Europe  (touching  otir  shores  in  1854 
and  prevailing  extensively) ;  in  185U  (Europe),  in  18(iG-07  (mild  out- 
breaks  in  America),  in  1869-73  (America  in  1873),  in  1884  (in  Europe), 
and  ill  1892—93  (abroad).  It  is  seen  that  there  have  been  no  epidemic 
visitations  in  America  since  1873,  though  a  few  small  groups  of  ensaa 
have  on  several   occasions  been  brought  to  our  shores.  ^ 

Pathology*^ — The  body  is  generally  much  emaciated,  the  featurea  fl 
sharp  and  drawn,  and  the  skin  of  the  ilependent  parts  presents  a  mottled 
appearance.  A  post-mortem  rise  of  temperature  often  occurs.  The  tis- 
sues are  dry,  owing  to  the  draining  of  the  liquids  of  the  body,  and  hence 
putrefaction  is  delayed.  The  kidneys,  liver,  and  heart,  as  well  as  other 
organs  in  a  less  degree,  show  excessive  cloudy  swelling  and  often  consid- 
erable fatty  degeneration  of  the  parenchymatous  tissues.  Kigor  mortis 
comes  on  directly  after  death,  is  persistent,  and  the  muscles  often  con- 
tract so  as  to  cause  the  body  to  assume  various  uncommon  positions, 

The  Visceral  Lesions* — The  chief  of  these  are  confined  to  the  intestinal 
caiiiil,  and  depend  greatly  upon  the  |»eriod  of  the  disease  at  which  death 
occurs.  In  the  early  stage  the  serosa  of  the  small  bowel  is  congested^ 
presenting  a  roseate  hue.  The  muscularis  is  relaxed.  The  mucosa  is  the 
ee^t  of  catarrh,  Ireing  deeply  injected,  swollen,  ut  times  edematous,  and 
often  coated  in  the  early  stage  with  more  or  less  tough  mucus.  Shortly 
the  coils  of  intestine  are  tilled  with  an  almost  transparent  or  slightly  tur- 
bid liquid  (**  rice  water''),  and,  occasionally  a  small  amount  of  clotted 
blood  is  seen  in  the  bowel.  The  solitary  follicles  and  Peyer's  patches  are 
at  first  swollen,  and  may  later,  in  rare  instances,  become  ulcerated*     Pe-  k 
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nadfttion  of  the  epithelial  lining — most  probably  a  post-mortem  change — 
is  the  rale,  and  large  or  small  ecchymotic  spots  are  visible  in  the  intej^tiiial 
QdQcosa.  If  the  patient  has  died  late  in  the  disease  (stage  of  reaction), 
patches  of  false  membrane  (diphtheritic),  sometimeH  dark-brown  in  color 
4Dd  fetid,  may  be  found  anywhere  along  the  intestinal  fanal,  though 
chiefly  in  the  large  bowel :  iiitd  this  secondary  croupous- diphtheritic  pro- 
cess may  attack  other  mucous  surfaces  (bile-ducts,  vagina^  etc.).  The  baeilli 
are  observed  in  the  mucous  membrane  of  the  intestine  and  in  the  dejections. 

The  stomach  shows  changes  similar  in  character  to  those  found  in  the 
intestines.  At  first  the  mucosa  is  congested;  then,  as  the  result  of  trans- 
udation, it  becomes  filled  with  **  rice-water  **  material.  Soon  the  hyper- 
cmic  mucosa  becomes  swollen  and  ecchymoses  appear.  At  last  the  organ 
is  empty  and  collapseth 

The  esophaguB  also  exhibits  about  the  same  changes,  though  with  an 
absence  of  the  eharacteriBtic  transudation. 

The  spleeUt  contrary  to  its  condition  in  other  infectious  diseases,  is 
small  as  a  rule,  though  if  death  occur  late  it  may  show  some  degree  of 
eidurgement  with  softening* 

The  liver  presents  marked  passive  hyperemia  and  cloudy  swelling, 
with  minute  spots  of  beginning  fatty  change,  Dcs([uaniatic>n  of  the 
epithelium  of  the  cystic  mucosa  may  occur  and  lead  to  a  blocking  of  the 
bile-ducts. 

The  kidneys  show  important  lesions,  being  enlarged  from  passive  con- 
gestion, especially  the  cortex,  and  the  capsule  being  somewhat  adberenL 
They  exhibit  cloudy  swelling  and  decided  coagulation-necrosis.  Desqua- 
mation of  the  epithelium  in  the  uriniferous  tubules  is  extensive.  Micro- 
scopically, the  histologic  changes  are  those  of  acute  nephritis  in  the  cases 
in  which  death  takes  place  in  the  advanced  stage. 

The  bladder-changes  ditler  in  no  way  from  those  of  other  mucous  mem- 
brane:-<-  Its  mucosa  is  congested,  ecchymotic,  and  sometimes  the  seat  of 
diphtheritic  deposit.  The  ureters  and  the  pelves  of  the  kidneys  may  also 
present  identical  appearances. 

The  Circulatory  System. — The  pericardium  is  dry,  the  parietal  layer 
^eing  covered  with  an  adhesive  secretion,  while  the  visceral  layer  is  the 
It  of  more  or  less  ecchymosis.  The  keftrt  is  dry  and  anemic-looking. 
Pile  left  ventricle  is  contracted,  while  the  right  is  often  distended  with 
blood  and  soft  clots,  the  latter  sometimes  extending  to  the  pulmonary 
artery  and  the  superior  and  inferior  veme  cavte.  Outside  of  the  heart 
the  veins,  including  tlie  cerebral  sinuses,  contain  most  of  the  blood.  The 
latter  is  thicker  than  normal,  and  its  color  darker,  resembling  **the  juice 
of  huckleberries  ;"  its  specific  gravity,  albumin,  mid  corpuscles  are  all 
increased,  while  its  saline  constituents  and  coagulability   arc  decreased. 

Respiratory  Organs.— The  larynx,  trachea,  and  bronchi  are  hyperemic, 
and  at  first  covered  with  tenacious  mucus ;  later  they  may  present  ecchy- 
moses  and  diphtheritic  processes. 

When  death  occurs  before  the  stage  of  reaction  the  lungs  arc  bloodless 
and  collapsed,  and  the  mouth  of  the  pulmonary  artery  may  be  distended 
with  Idood.  If  life  is  prolonged  until  the  third  stage,  the  lungs  may  show 
congestion  and  edema  (particularly  at  the  bases)  or  pulmonary  infarction. 
The  post-mortem  of  a  case  in  this  stage,  and  especially  during  convales- 
cence, may  exhibit  the  lesions  of  broncho-  or  lobar  pneumonia. 
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The  brain  and  its  membranes  may  be  the  seat  of  hyperemia,  except 
when  death  takes  place  at  a  late  period,  and  then  the  brain-substance 
may  be  more  or  less  bloodless  and  edematous. 

Btiology. — The  causes  are  {a)  specific  and  (b)  predisposing, 
(a)  The  specific  cause  is  the  comma  bacillus  of  Koch,  which  is  found 
in  the  intestinal  canal  of  persons  ill  of  cholera.  Recent  investigations 
into  the  bacteriology  of  the  affection  show  that  almost  uniformly  the 
cholera  spirillum  is  associated  with  certain  bacteria,  most  commonly  the 
bacillus  coli  communis.  It  has  also  been  shown  pretty  clearly  that  true 
cholera  is  a  mVnY^-poisoning,  the  result  of  the  growth  of  the  specific 

spirillum.  The  comma  spirillum  is 
not  found  in  any  other  disease.  Its 
form  is  that  of  a  slightly  curved  rod, 
and  its  length  about  half  that  of  the 
tubercle  bacillus,  but  it  is  thicker 
and  sometimes  has  the  form  of  the 
letter  S  (Fig.  13).  It  is  to  be 
classed  as  a  spirocheta,  and  has 
been  grown  successfully  on  media 
of  various  sorts  and  equally  success- 
fully inoculated  upon  inferior  ani- 
mals. 

The    organism    is    found    in    a 
variety  of  positions — in  the  intes- 
tine, the  dejecta  (even  ([uite  early), 
Fio.  i8.-comma^nn  (fro^^  and    in    great    profusion     in     the 

pathognomonic  rice-water  stools. 
Kemp  in  his  review  has  shown  that  the  comma  bacillus  is  often  absent 
from  the  evacuations,  and  that  in  these  cases  the  bacterium  coli  is  usu- 
ally present  and  sometimes  streptococci.  He  believes,  however,  that 
the  apparent  absence  is  due  to  faulty  tecbui(|ue.  To  find  it  in  the 
vomitus,  however,  is  rare.  On  the  other  hand,  it  may  be  seen  in  the 
stools  of  well  persons  during  epidemics,  displaying  virulent  proper- 
ties. 

Cholera  spirilla  have  been  repeatedly  found  in  the  outer  world,  and 
almost  invariably  in  water.  C.  Frankel  during  the  European  epidemic 
of  1892  studied  them  in  flowing  water,  and  in  other  epidemic  outbreaks 
they  have  been  found  in  the  water  used  for  drinkin^j-purposes. 

(/>)  Predisposing  Causes.— (1)  Locality.— Near  to  the  sea-coast  cholera 
is  more  common  than  in  the  inland  districts  or  towns,  and  the  frecjuency 
of  occurrence  lessens  with  increasing  altitude,  this  fact  possibly  being 
due  to  a  gradual  decrease  in  soil  humidity  and  porosity. 

(2)  Atmospheric  Temperature. — The  spirillum  of  cholera  can  only 
flourish  in  a  warm  temperature  or  in  a  warm  climate :  hence  the  dis- 
ease is  endefHic  ill  cvrUi'm  tropical  and  subtropical  climates  only:  and 
hence  we  see  in  temperate  latitudes  the  epidemic  prevalotre  of  the  dis- 
ease only,  and  that  during  the  warm  season. 

(3)  Seasons. — From  what  has  bec^n  stated  it  may  he  seen  that  cholera 
can  have  no  permanent  home  except  in  very  warm  climates  in  which  all 
the  other  essential  conditions  prevail.  For  e(|ually  obvious  reasons  it  is 
more  common  in  the  warm  than  in  the  cold  months,  most  epidemics. 
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in  Europe  and  America,  having  occurrtnl  toward  the  close  of  sum- 
mer and  in  the  early  antumn. 

(4)  Age,  a8  a  rule,  has  no  decided  effect.  It  should  he  stated,  how- 
ever, that  old  people  are  ver}^  prone  to  the  affection*  Sex  is  without 
perceptible  intluonce. 

(5)  Debilitating   Causes, — Whenever    the    private    conditions    corre- 
jnd    lo    rigid    scientific    requiremcntH    during     epidemic     outbreaks 

aolera  becomes  less  prevalent  and  ubo  less  virulent,  Un  the  other 
hand^  the  deplorable  state  of  municipjtl  sunttution,  individual  disregard 
of  proper  hygienic  rules,  nervous  <lepres8ion,  intemperance,  overcrowd- 
ing, etc.  all  predispose  markedly  to  the  disease. 

(6)  Mere  attacks  of  iBtestiiial  disorder  due  to  improper  diet,  cold, 
etc.  are  potent,  and  are  the  sole  agencies  by  means  of  which  the  disease 
18  disseminated. 

Modes  of  Infection, ^ — The  spirilla  leave  the  body  with  the  stools,  but 
the  moat  frequent  bearer  of  cholera-poison  is  the  drinking-water.  Natur- 
ally, the  individual  susceptibility  varies  greatly  (many  persons  being 
even  insusceptible),  and  yet  the  degree  of  contaminution  of  the  drink- 
ing-water and  the  virulence  of  epidemics  are  altnost  strictly  proportion- 
ate. As  an  illustration,  Vienna  had  enjoyed  exemption  from  cholera  for 
nineteen  years — a  fiict  attribiited  to  the  excellent  quality  of  tlie  drink- 
ing-water and  to  hygienic  inijirovemt^uts.  In  the  same  city  the  mor- 
tality-rate in  the  more  recent  efudemics  has  been  small  (7  per  1000)  for 
a  like  reason.  On  the  other  hand*  in  1H72  there  occurred  in  a  single 
commune  (Hamburg),  which  had  a  polluted  water-supply  (the  Elbe)  and 
no  filtration  plant,  IT, 802  cases,  with  the  enormous  death-rate  of  42,3 
per  cent.  Biernacki  demonstrated  the  presence  of  spirilla  in  the  spring- 
water  of  a  house  in  which  13  eases  of  cholera  occurred. 

The  eholeraic  poison  may  be  conveyed  with  the  waiter  used  for  washing, 
cooking,  and  other  purposes  to  other  tluids  imbibed  by  man  (beer,  milk, 
tea*  etc.),  and  also  to  food-stufTs  taken  by  him  (lettuce,  cresses,  and 
other  raw  vegetables,  fruits,  meats,  bread,  butter,  etc.).  The  organisms 
live  and  maintain  tbetr  virulence  on  these  articles  of  food  froui  four  to 
0eTeQ  days  at  least.  The  infection  may  reach  tJie  esophagus  with  the 
water  used  for  washing  the  nionth  or  teeth,  or  that  used  for  washing  tlie 
utensils,  dishes,  food-receptacles,  etc.  Again,  the  hands,  commonly 
those  of  laundresses  and  nurses,  may  become  soiled  in  the  careless 
handling  of  bed-linen  or  garments  worn  by  cholera  patients  or  the  stools, 
and  convey  the  poif^on  to  the  mouth  or  lips,  in  be  carried  into  the 
stomach  along  with  the  drink  or  food.  It  is  quite  po^silile  that  Hies 
may  transfer  the  infectious  element  to  food-articles  (Simmonds). 

Cholera  is  not  contagious  from  mere  contact  with  those  ill  of  the 
disease.  The  disease  is  not  accjuired  by  inhalation  (Shakespeare),  and, 
since  desiccation  rapidly  kills  the  spirillum,  there  is  little  probability 
that  the  latter  is  w^aftcfl  by  the  wind-currents  or  is  air-horne,  Kor  ia 
there  any  clinical  evidence  to  show  tluit  the  poison  may  enter  the  sys- 
tem through  the  skin-surface.  Probuiily  the  germs  are  Hwafftinwd^  and 
the  acid  gastric  juice  may  then  destroy  them  if  the  size  of  the  dose  of 
the  poison  is  not  too  large,  or  a  sufficient  number  may  pass  into  the 
intestinal  canal  and  there  manifest  pathogenic  powers.  It  is  to  be  borne 
in  mind  that  after  the  spirillum  reaches  the  intestine,  whether  or  not  an 
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attack  of  cholera  is  the  result  depends  both  upon  the  size  of  the  poison- 
ous dose  and  upon  the  personal  degree  of  immunity. 

Opposed  to  the  drinking-water  theory  of  this  disease  is  that  of  Pet- 
tenkofer,  which  contends  that  the  spirilla  found  in  the  serous  evacua- 
tions of  cholera  patients  must  enter  an  appropriate  soil  and  there  under- 
go further  development  before  becoming  truly  pathogenic.  While  soils 
possessing  a  certain  degree  of  moisture  and  perviousness  and  contami- 
nated with  organic  matter  favor  the  growth  and  multiplication  of  the 
specific  organism,  these  telluric  conditions  are  not  essential,  as  is  shown 
by  the  virulence  of  the  intestinal  discharges  when  swallowed  in  ample 
quantity.  Pettenkofer  also  claims  that  the  fully  developed  poison  rises 
from  the  subsoil  into  the  lower  atmospheric  strata  as  a  miasm,  especially 
at  the  time  of  the  subsidence  of  the  ground-water  level  in  summer. 

Immunity  is  not  conferred  by  a  previous  attack  of  cholera. 

Clinical  History. — The  incubation  period  varies  from  a  few  hours 
to  five  days,  and  averages  about  two  days.  During  this  prodromal  pe- 
riod the  patient  is  either  quite  well  or  (during  the  latter  portion)  ex- 
hibits certain  local  symptoms.  These  are  occasionally  nausea,  a  feeling 
of  distress  in  the  abdomen,  increased  peristalsis  which  may  be  visible  or 
palpable,  slight  pain  and  tenderness,  and  either  a  mild  or  a  decided  diar- 
rhea. The  discharges  are  feculent,  colored,  and  semifluid,  or  more  rarely 
quite  fluid,  and  may  be  quite  copious.  These  symptoms  may  all  be  present, 
though  oftener  a  few,  and  rarely  a  single  one,  is  Boted ;  moreover,  they 
are  not  distinctive  unless  seen  during  an  epidemic  and  unless  the  patient 
have  been  exposed  to  the  poison.  General  symptoms,  as  a  rule,  are  not 
present,  though  rarely  prostration  may  be  marked  and  there  may  be  slight 
muscular  cramps.  1  he  so-called  premonitory  diarrhea  may  terminate  in 
recovery  at  the  end  of  from  one  to  three  days,  but  if  not  it  is  followed 
by  an  attack  of  true  cholera.  This  has  three  stages :  the  stage  of  serous 
diarrhea,  the  algid  stage  or  collapse,  and  the  stage  of  reaction. 

(1)  Stage  of  Serous  Diarrhea. — The  dejections  are  generally  painless, 
very  frequent,  odorless,  copious,  and  fluid  or  watery,  and  usually  present 
the  characteristic  *' rice-water  "  appearance.  Rarely  they  are  distinctly 
colored  with  bile,  and  in  severe  cases  with  blood,  and  rarely  also  are  they 
frothy.  Suspended  in  them  are  numerous  small,  whitish,  mucous  flakes  ; 
their  reaction  is  neutral  or  alkaline,  and  they  contain  a  small  percentage 
of  solid  constituents  made  up  largely  of  albumin  and  sodium  chlorid. 
The  microscope  brings  to  view  epithelium,  mucus,  triple  phosphates,  and 
numberless  micro-orcj^anisms,  of  which  latter  the  only  ones  characteristic 
are  the  comma  bacilli  (spirilla)  of  Koch.  In  cholera  sicca  these  serous 
evacuations  are  absent.  Death  comes  quickly,  and  post-mortem  exami- 
nation shows  the  intestine  to  be  filled  with  rice-water  material,  which  is 
probably  retained  because  of  almost  instant  paralysis  of  the  muscular 
coat  of  the  intestine. 

Gastric  symptoms  appear  early.  A^omiting  soon  becomes  frequent, 
and  at  first  the  vomitus  may  be  bilious;  later  it  is  characteristically 
serous,  like  the  stools,  and  excessive  in  amount.  Thirst  is  almost  intol- 
erable, anorexia  is  complete,  and  the  tongue  often  has  a  thick  coating 
which  early  becomes  dry.  Gastro-intestinal  pain  is  not  severe,  but  a 
feeling  of  pressure  and  of  burning  in  the  abdomen  is  experienced,  and 
occasionally  there  are  griping  pains  with  tenesmus.     The  physical  signs 
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•re  few*  The  belly  is  usually  flat  and  flaccid,  though  it  may  be  scaphoid 
aod  hard,  and  in  some  places  palpation  detects  fluctuation  due  to  the 
presence  of  much  serous  fluid* 

Painful  cram  jut  in  the  muscles  form  an  early  and  charEcteristic  symp- 
tom. They  aftect  the  voluntary  muscles  of  the  legs  and  feet  (especially 
the  calves),  more  rarely  the  anus  and  bands  also.  Their  duration  is  only 
n  few  minuter,  but  they  recur  at  brief  intervals,  and  are  probably  due  to 
the  local  effect  of  the  circulating  toxins. 

Owing  to  the  withdrawal  of  fluid  from  the  lymphatics  and  blood- 
vessels the  tissues  becuine  dry  and  ahrivdiud  and  the  blood  much  thicker. 
This  condition  of  the  blood  obviously  increases  the  labor  of  the  heart, 
which  beats  rapidly,  and  ihcre  may  be  at  first  a  ilistressing  palpitatiun, 
but  soon  the  heart  grows  more  and  more  feeble  and  venous  stasis  enrfuc*s. 
The  pulse  is  at  first  rapid,  soft,  and  am  all ;  it  may  then  be  lost  at  the 
wrist.  The  cardiac  impulse  may  ilisappear  with  increasing  asthenia — a 
condition  with  which  the  heart-sounds  are  in  direct  relation. 

The  faciei  and  general  appearance  also  indicate  loss  of  fiuid.  The 
cutaneous  surfaces  of  the  face  and  extremities  grow  cool :  there  is  rapid 
general  emaciation,  which  may  become  most  pronounced,  and  the  skin  is 
wrinkled.  The  complexion  assumes  a  livid  or  blue-gray  tint,  while  the 
lips  become  quite  dark.  The  extremities  are  cyanotic  (tlie  finger-tips  in 
particular),  the  orbits  are  deeply  sunken,  the  cheeks  hollow,  the  features 
intenselv  pinched,  the  voice  husky  and  feeble,  and  there  is  utter  prostra- 
tion. The  surface •temperaiure  drops  below  tlte  normal,  even  to  96*^  or 
93°  F.  (<55.5°-3d*^  C),  while,  jyer  contra^  the  internal  or  rectal  tempera- 
ture rises  to  102°  F.  (38.8°  C.)  or  over.  The  mind  may  remain  clear 
until  the  close,  but  oftener  the  patient  is  apathetic,  and  in  grave  cases  this 
condition  may  rieepen  into  stupor  or  even  actual  coma.  The  reflexes  are 
greatly  diminished,  and  restlessness  and  jactitation  may  appear,  but 
rarely. 

The  urine  becomes  very  scanty  and  is  highly  concentrated,  the  stand- 
ing specimen  depositing  a  heavy  sediment.  On  analysis  albumin  and 
cast0  (chiefly  granular;  are  fountb  In  the  serious  forms  the  kidneys  fail 
to  eliminate  the  urea,  and  there  is  finally  complete  anuria,  which  may  last 
for  a  couple  of  days  or  until  life  is  terminated. 

(2)  Stage  of  Algidity  or  Collapse.— The  symptoms  which  characteri/,e 
this  grave  contlition  are  the  same  as  those  noted  under  the  latter  part  of 
the  first  stage,  only  intensified.  Asthenia  is  extreme  ;  the  pulse  is  miss- 
ing and  the  heart  beats  faintly  ;  the  voice  is  lost;  respirations  arc  per- 
coptibly  shallow  ;  lividity  is  intense ;  the  surfivce  ice-cold ;  and  there  is 
Ui^ually  stupor  or  even  coma.  The  excessive  serous  discharges  have  given 
place  to  mere  dribbliugs  from  the  now  relaxed  anus.  During  this  stage, 
which  may  last  a  few  or  many  hours,  the  faint  glimmerings  of  the  vital 
spark  are  often  extinguished. 

(3)  Stage  of  Reaction. — This  sets  in  promptly,  and  leads  as  promptly  to 
complete  recovery  after  a  mere  **  premonitory  diarrhea:"  and  when  reac- 
tion follows  the  fii"st  stage  directly  the  case  may  pursue  a  fiivorable  course, 
with  return  to  accustomefl  health  by  the  end  of  a  week  or  ten  days.  The 
first  urine  passed  is  usually  albuminous  and  contains  tube-casts  and  some- 
tiroes  blood-cells.  Relapses  into  the  stage  of  collapse  may  occur  and  be 
repeated ;  in  many  instances,  however,  this  stage  is  both  protracted  and 
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dangerous.  It  is  aptly  termed  cholera  typhoid,  since  n  genuine  typhoid 
state  of  the  system  with  more  or  less  fever  develops.  The  skin  may  pre- 
sent so-called  choleraic  eryptions  (macular,  roseolar,  erythema,  purpura, 
etc.).  Recovery  may  now  take  place,  or  a  great  diversity  of  local  second- 
ary inflammations  mn^j  supervene  {mde  Complications). 

Aeiite  nvphritiSj  which  may  or  may  not  he  an  essential  part  of  the 
process,  may  arise  in  this  stage  and  lead  either  slowly  or  directly  to 
uremic  poisoning,  as  shown  by  the  projection  upon  the  clinical  picture  of 
grave  nervous  phenomena^^ — heiidache,  vomiting,  delirium  or  coma,  and 
convulsions.     A  fatal  result  may  be  looked  for. 

Cotnplications,— In  this  place  are  to  be  enumerated  the  conditions 
due  to  secondary  infection,  including  (most  commonly)  septic  and  pyemic 
processes.  Diphtheritic  inflammations  affecting  most  mucous  surfaces, 
but  especially  the  throat,  colon,  and  the  external  genitals,  are  among  the 
more  common.  Bronchitis,  pneumonia,  and  pleurisy  may  ariae,  and 
erysipelas  and  parotids  are  not  rare.  During  convalescence  digestive 
disorderg  may  show  themselves,  and  indiscretions  in  diet  may  precipitate 
a  relapse* 

Clinical  Types* — (/t)  "  Premonitory  Biarthea." — This  type  has  been 
outlined  in  the  foregoing  discussion,  and  will  not  need  further  description. 

(h)  **  Cholerine/*  in  which  the  symptoms  are  similar  to  those  of  cholera 
nostras.  Many  of  the  symptoms  characteristic  of  true  cholera  are  also 
present,  particularly  the  cramps  and  prostration,  cold  extremities,  and 
scanty  albuminous  urine.  The  stools,  however,  are  not,  as  a  rule,  typical 
of  the  disease,  but  are  feculent  in  character,  as  in  onlinarv  cholera  mor- 
bus.    The  duration  is  from  seven  to  ten  days,  subject  to  relapses. 

(r)  The  more  typical  forms — both  moderate  and  severe- — have  been 
described  under  the  Clinical   IT i story  {^upnj). 

id)  The  roudroyant  or  Aaphyxic  Form. — This  may  kill  instantly  ; 
more  frequently  the  patient  lives  for  a  few  hours,  with  or  without  vomit- 
ing and  purging.  Oholera  »ieca  should  be  classed  with  this  type.  The 
virulence  of  the  cholera-poison  explains  the  intensity  of  the  symptoms. 

Differential  Biaspnosis.^ — This  is  difficult  in  \he  absence  of  an 
epidemic  unless  bacteriologic  and  microscopic  tests  be  made,  and  yet 
these  alone  diiferentiate  a  sporadic  case.  The  disease  most  commonly 
mistaken  for  cholera  (especially  cholerine)  is  cholera  morbun,  and  the  fol- 
lowing points  pertaining  to  the  latter  disease  will  eliminate  it:  1.  No 
connection  with  a  previous  cajse,  but  a  frequent  history  of  dietetic  impru- 
dence. 2.  Absence  of  *' rice-water '*  stools*  which  remain  turbid  with 
feces  or  covered  with  bile  or  blood.  3,  Presence  of  colicky  pains,  buk 
absence  of  painful  tonic  cramps  of  legs  and  feet.  4.  Absence  of 
cyanosis  and  collapse,  as  a  rule,  and  of  urinary  suppression.  5.  No 
cholera  spirilla  in  the  stools. 

Arsi'nfC'pominifig  and  other  forms  oi\putro-fHteri(iii  must  be  discrimi- 
nated by  the  history,  the  character  of  the  stools,  the  absence  of  violent 
muscle-cramps  and  of  the  efrects  of  great  loss  of  flnid  (cyanosis,  shrunken 
body,  profound  collapse,  etc.).  Chemical  tests  are  not  to  be  neglected  if 
the  history  points  to  any  form  of  corro.sive  poisoning. 

Prognosis. — This  is  ilependent  mainly  upon  the  type.  Thus  **  chol- 
erine'* is  very  rarely  fatal,  while,  on  the  other  band,  the  asphyxic  form  is 
almost  as  rarely  survived.    It  is  impossible  to  state  the  average  mortality. 
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sitice  it  varies  with  each  epidemic^  but  it  baa  been  found  to  range  from  20 
to  80  per  cent.  Many  deaths  occur  during  the  latter  part  of  the  first 
day  or  daring  the  algid  period ;  still  more  tluring  the  st^ge  of  reaction, 
the  dangers  of  the  latter  period  being  as  follows :  asthenia,  cholera 
nepbritiB  with  uremia,  and  the  various  complications  {vide  supra).  The 
personal  circumstances  which  render  an  attack  grave  are  old  age,  alcohol- 
ism, previous  ill-health,  and  debility.  On  the  other  band,  the  death-rate 
n^ay  readily  be  lowered  by  prompt  and  judicious  treatment. 

Treatment.— Prophylaxis. — Prevention  is  of  greater  importance  than 
core,  and  is  easily  accomplished  as  compared  with  the  eradication  of  the 
diaeaae*  It  ha^^  been  owing  in  great  measure  to  the  efficient  qyarantine 
system  of  the  United  States  that  cholera  has  not  gained  a  foothold  on  uiir 
shores  since  1873. 

Individual  ProphylaxiE. — ^In  the  first  place,  tho^  nursing  the  sick 
can  prevent  the  spread  of  cholera  by  prompt  and  thorough  disinfection  of 
the  vomitus  and  stools,  as  well  as  of  the  receptacles  containing  them  and 
anything  that  may  be  soiled  by  them.  The  dejecta  may  be  disinfected 
by  pouring  upon  and  mixing  with  them  an  er^ual  part  of  a  5  per  cent. 
solution  of  carbolic  acid  or  an  equal  volume  of  a  freshly  prepared  solution  of 
chlorid  of  lime.  The  diseluirgos  thus  treated  must  be  covered  antl  allowed 
to  stand  from  fifteen  minutes  to  half  an  hour,  and  then  emptied  into  a  pit 
in  the  earth  containing  quicklime,  with  which  they  should  also  be  covered. 
It  is  of  the  utmost  importance  to  guard  against  a  pollution  of  the  water- 
SQpply  by  these  pits.  Soiled  clothing,  linen,  etc.  should  be  promptly 
disinfected,  and  bedding  bad  better  be  burned;  none  but  the  attendants 
should  be  permitted  to  enter  the  sick-room.  The  dishes  used  should 
be  disinfected  immediately  after  use  or  before  leaving  the  sick -chamber. 
Shakespeare  further  recommends  that  the  remains  of  the  patient*s  meals 
should  be  disinfected  and  destroyed.  After  ban  riling  the  patient  or  any- 
thing that  he  has  soiled  the  attendants  should  first  disinfect  and  then 
carefully  wash  their  hands,  these  ablutions  being  performed  invariably 
before  eating.  After  vomiting  and  after  an  evacuation  of  the  bowels  the 
mouth  and  the  parts  around  the  anus  should  be  wiped  with  a  cloth  wet 
with  a  solution  (1:2000)  of  mercuric  chlorid.  If  convalescence  super- 
vene, the  patient  should  be  kept  isolated  for  a  week  and  the  stools  should 
be  disinfected  during  that  time. 

Pertoiu  exposed  should  use  boiled  milk  and  water  only.  Certain 
fonns  of  food  must  be  avoided,  especially  salatls  and  unripe  fruits  :  also 
alcoholic  stimulants.  Al!  uncooked  food  may  be  pernicious.  Such  per- 
sons should  lead  regular  lives,  avoiJing  fatigue,  excesses,  etc.,  and  in- 
testinal disturbance  must  be  met  speedily  by  the  use  of  antiseptics, 
opiates,  and  astringents.  In  India,  HalFkine  ^  has  used  a  protective  virus 
with  encouraging  results.  Thus,  "  of  1735  persons  not  inoculated  in  a 
certain  section,  174  took  the  disease  and  113  died,  whereas  of  i>00  inoc- 
ulated but  21  were  affected  and  19  died/'  He  has  made,  altogether, 
70,000  injections  in  40,000  patients  without  a  single  accident,  and  claims 
that  the  results  have  been  entirely  favorable.  Behring  and  Ransom  have 
also  succeeded  in  obtaining  an  antitoxic  serum.  Klein  concludes  against 
Haffkine's  anticholera  inoculations,  showing  that  there  is  no  certainty 
as  to  the   protection   against  the  specific  poison  in  the  intestines,  even 
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though  there  may  be  protection  against  the  effect  of  intracellular  poisoD. 
Klenii>erer  ha.^  produced  itniiiunity  hy  using  a  toxin. 

Treatment  of  the  Att^fc — (a)  Premonitory  Diarrhea.— When  the 
prodromal  period  exists  it  raust  he  *|uickly  cimihiited,  and  jf  this  were 
attended  to  appropriately  few  cases  of  cholera  would  follow.  In  the 
instfincci^  which  are  not  [^receded  hy  premonitory  diarrhea  opportunity  to 
prevent  the  attacks  does  not  present  itself.  In  this  stage  a  double  indi- 
cation is  presented — *'  to  restrain  the  development  of  the  bacilli  in  the 
inteBtine  and  to  neutrulize  the  cholera-poison/"  To  meet  this  Cantani 
proposes  tannic  acid  by  irrigation  (enteroclysis).  He  injects  into  the  in- 
testine ^  to  2^  quarts  (liters)  of  water,  or  infusion  of  chamomile  contain- 
ing 3193  to  Hv  (6.0  to  20,0)  of  tannic  acid,  |^tt.  xx  to  xxx  (1.20)  of  laud- 
anum, and  3v-xij  (20,0-50.0)  uf  guni  arabic.  The  temperature  of  the 
liquid  should  be  8O°-104°  F.  (26>i°-40°  C),  in  order  not  t^  chill  the 
patient.  Injections  should  be  repeated  four  times  a  day,  and  in  grave 
ea8e9  after  each  evacuation.'  To  this  should  be  added  a  regulated  liquid 
diet,  with  rest  and  recmnbency.  For  the  same  purpose  acetate  of  lead 
and  opiuTu,  or  large  doses  of  Insmuth  with  or  without  Dover's  powder, 
have  beeti  much  em]>loyed  with  good  residts, 

iji)  Stage  of  Seroua  Diarrhea. — The  chief  indication  is  to  restore  to 
the  blood  the  watery  elements  withdrawn  by  the  diarrhea.  Not  a  moment 
is  to  be  wasted.  Opium,  and  p>referably  the  salts  of  morphin,  should  be 
administered  hypodermically,  the  dose  not  being  small,  but  gr.  J  to  ^ 
(0,01f:j2-0,O21*>)  to  be  repeateil  at  intervals  of  about  eight  hours.  To 
opium  given  per  oram  or  in  the  usual  way  there  is  a  serious  objection — 
namely,  its  slowness  of  action.  Cantani  advocates  the  injection  of  an 
artificial  serum  (hifpodtTmoch/His)  containing  1  dram  (4.0)  of  sodium 
cldorid  and  gr.  xlvj  {3J))  of  sodium  carbonate  per  quart  (liter)  of  ster- 
ilized water  warmed  up  to  H>4^  ¥.  (40^  C)  into  the  subcutaneous  con- 
nective tissue.  This  solution  may  be  introdticed  through  the  cfiiHiula  of 
an  ordinnry  aspirator,  the  lluid  flowing  by  gentle  pressure.  Shakespeare 
recommends  for  hypodermoclysis  a  fountain  syringe  with  a  long  flexible 
tube  furni.««bed  with  a  cock  ;  with  jinotlier  shorter  tube,  one  end  attached 
to  the  cock,  the  other  having  a  needle-pointed  cannula,  a  little  longer, 
stronger,  and  with  a  somewhat  wider  caliber  than  the  ordinary  hypo- 
dermic needle  (Fig.  14).  The  tube  and  cannula  are  first  perfectly  filled 
with  a  fluid,  and  then  the  cannula  is  inserted  well  in  between  the  skin 
and  deep  fascia  of  the  flanks,  buttocks,  or  interscsipular  region.  The 
fluid  shoubi  be  made  to  flow  slowly,  allowing  fifteen  to  twenty  minuted 
ft>r  the  introiluction  of  one  quart.  This  is  preferred  tii  intravenous  injec- 
tion, in  which  the  liquid  is  cliffused  slowly.  The  indications  presented 
by  the  premonitory  stage  must  be  met  as  above  statwl. 

The  vomitiiif/  is  to  he  relieved  hy  bits  of  ice,  small  amounts  of  brandy 
and  water  at  brief  intervals,  cocain,  or  by  Javofje.  In  this  stage  reme- 
dies by  the  mouth  shoubl  be  avoided,  since  they  aggravate  the  gastric  dis- 
turbance. Heat  should  be  applied  externally  with  a  view  to  assisting  the 
peripheral  circulation  as  well  as  the  reaction,  and,  on  the  other  hand,  to 
obviate  collapse.  Warm  baths  have  been  recommended  for  this  pur- 
pose. Stimulants  must  be  used  to  fulfil  the  same  indications.  They  are 
of  superior  value  even  to  the  above-mentioned  measures,  and  are  to  be 
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given  hjrpodermically,  and  either  brandy,  ammonia,  or  strychnin  may  be 
employed  in  large  doses* 

(r)  Stage  of  Algidity. — If  this  develop,  the  case  is  desperate.  In 
this  stage  the  tbikAving  oi  easy  res  and  procedures,  which  have  been  de- 
tailed in  the  treatment  of  the  preceding  stage,  are  to  be  persevered  with : 


^F  Pn^^  14,-1.  fountnin  syrini;e :  2,  a^ck  ;  :i,  attAchmenl  for  cannula;  4,  needle ;  ^,  cannula ;  0,  loft^ 

mlfeter  reclal  lube,  with  two  lateral  opentUKS,  ont»  n  half  inch  fh>in  Hit*  vn<\  (not  %'islblei  the  other 
%wt>  biehes  JVom  tlie  end.  The  lattft  U  to  th-  intrrwlupfU  hy  a  combined  natatory  and  puAhfngr 
m^*Pi  to  the  depth  of  ten  inches  In  entLToeJyaLf-,  and  ttii'  fluid  then  allowed  Vo  enter  the  colon 
•lowly. 
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enteroclysis  and  hypodermoclysis,  hypodermic  Htimulation,  and  the  ex- 
l<fmal  application  of  heat.  Additionally,  intravcmms  injections  of  fluids 
have  been  strongly  urged  by  its  champions.  For  this  purpose  the  fol- 
lowing standard  of  saline  fluid  may  be  chosen :  sodium  bicarbonate  1 
part,  sodium  ehlorid  6  parts,  boiled  water  1000  part4^.  The  temperature 
of  the  fluirl  when  injected  varies  according  to  circumstances  from  lOOjf*^ 
to  104°  F.  (38''-40'=  0.),  more  freiiuently  the  latter  (Sliakespeare). 
The  quantity  demanded  may  be  1  or  2  C|uarts  (litera),  and  the  injec- 
tion may  need  to  be  repeated  in  from  one  to  three  or  four  hours. 
Despite  the  physician's  best  efforts,  patients  in  this  period  usually 
succumb. 

(d)  Stage  of  Reaction. — During  this  stage  the  tannic  acid  may  be 
replaced  by  a  solution  of  salt  in  water  (10  or  15  per  cent.)  for  entero- 
clvsis  (Can tan i),  and  it  may  he  well  to  continue  hypodermoclysis  in  some 
instances.  Further  than  this,  the  treatment  In  essentially  symptomatic. 
Food  of  the  blandest  sort  and  in  small  quantities  must  be  allowed  at 
{requeDt  intervals  if  we  would  avoid  enteritis  and  other  unfavorable  com- 
plications* Tonie  remedies  should  be  given  cautiously,  and  rest  and 
careful  nursing  insisted  upon.  Complications  must  be  met  in  accordance 
with  general  principles. 
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YELLOW  FEVER. 

(Febris  jiaca ;   Gdbfiebei\  Ger.) 

Definition. — Yellow  fever  is  an  acute,  highly  infectious  (but  non- 
contagious) endemic  and  epidemic  disease.  It  is  characterized  by  a  sharp 
period  of  invasion,  followed  by  a  period  of  remission,  and  tlie  latter  in  turn 
by  a  relapse  and  certain  .symptoms  peculiar  to  the  aiTection  (black  vomit, 
jaundice,  suppression  of  urine). 

Historic  Note.— Yellow  fever  is  endemic  only  within  certain  ga>- 
grapbic  limit.s,  where  it  also  prevails  epidemically  when  the  conditions 
are  favorable.  According  to  general  belief,  it  first  appeared  in  1647  in  the 
Barbadoes  (West  Indies).  Suhsequently,  it  was  conveyed  aknig  the  chan- 
nels of  commerce  until  it  became  widely  disseminated,  and  chiefly  in  sea- 
port towns.  In  169t*  an  English  vessel  carrying  slaves  transported  the 
disease  to  Mexico  from  the  Atlantic  coast  of  Africa.  Guit^ras  classified 
the  areas  of  infection  thus:  (1)  The/W'd/  zont\  in  which  the  disease  is 
never  absent,  including  Havana,  Vera  Cruz,  Rio,  and  other  Spanish- 
American  porta.  (2)  Perifoeal  zomn^  or  regions  of  periodic  epidemics, 
including  the  ports  of  the  tropical  Atlantic  coast  in  America  and  Africa. 
(3)  The  zone  of  accnhntal  epidemics^  between  the  parallels  of  45*^  N*  and 
35^  S.  latitude*  Yellow  fever  was  brought  to  the  United  States  (Boston) 
in  1693,  and  since  then  has  invaded  in  epidemic  form  numerous  sea-coast 
cities,  being  carried  thence  to  a  number  of  inland  towns.  The  belief  thai 
the  disease  never  originates  outside  of  certain  territorial  limits  was  ad- 
vanced for  the  first  time  by  the  College  of  Physicians  of  Philadelphia 
(1797),  and  the  efficacy  of  rigid  quarantine  regulations  in  preventing  con- 
veyance of  the  poison  by  vessels  having  yellow-fever  cases  on  board  was 
pointed  out  by  tlie  same  organization. 

Pathology, — The  ukin  is  jaundiced  (hepatogenous)  and  often  large 
or  small  ecchymotic  spots  are  observed,  but  neither  the  internal  viscera 
nor  the  blood  shows  characteristic  lesions  in  cases  of  average  intensity. 
In  severe  forms  congestion,  hemorrhage,  and  tlegeneration  are  the  changes 
noted,  especially  in  the  liver  and  tlie  gastro-intestinal  mucous  membranes. 

After  deatli  the  liver  is  anemic,  as  a  rule,  but  in  the  early  stages  of 
the  disease  it  is  markedly  hyperemic.  Its  color  varies,  ranging  from  pale 
yellow  to  an  orange  hue,  and  punctiform  extravasations  cause  mottling  of 
the  surface.  Its  size  varies  little  from  the  normaL  Parenchymatous  de- 
generation of  the  hepatic  tissue  is  common,  though  in  places  it  may  be 
entirely  normaL  Tlie  liver-cells  are  swollen,  containing  fat  and  granular 
matter  with  indistinctness  or  absence  of  nuclei. 

The  gastrO'inteMmaf  tnncom  is  the  seat  of  numerous  minute  hemor- 
rhages, similar  spots  of  extravasation  being  found  on  the  various  serous 
membranes  of  the  body  (meninges,  pericardium,  pleura,  etc.).  Hemor- 
rhagic infarctions  may  be  found  in  the  various  internal  viscera.  The 
lesions  of  acute  catarrh  are  seen  in  pronounced  form  in  the  gastric  mucosa^ 
which  may  also  present  erosionn.  The  black- vomit  material  is  found  in 
the  stomach,  and  less  frequently  also  in  the  smaller  intestines,  which  pre- 
sent the  evidences  of  acute  catarrh  of  their  mucous  walls. 

The  »pleen  is  dark  and  friable,  hut  is  not  enlarged.  The  kidnet^i 
show  the  lesions  of  parenchymatous  nephritis,  the  microscope  revealing 
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doadj  swelling  of  the  epithelium  of  the  tubules  with  fatty  degeneration, 
tnd  me  tubules  themselves  being  occupied  by  casts,  chiefly  granular. 
The  heart-muscle  looks  pale,  and  may  be  the  seat  of  granular  aud  fatty 
d^^eration.  The  brain  and  its  meninges  are  hyperemic,  and  degenera- 
tive changes  have  been  described  in  the  sympathetic  ganglia  (Schmidt). 

The  blood  is  dark,  and  many  of  the  red  corpuscles,  having  disorganized, 
set  free  hemoglobin,  as  in  malaria.  Certain  significant  lesions  of  a  gen- 
eral character — such  as  a  fatty  defeneration  of  the  walls  of  the  small 
blood-vessels  and  the  capillaries — -have  been  noted  by  competent  ob- 
servers, and  these,  by  allowing  filtration  of  the  blood-serum  through  the 
Teasel-walls,  may  account  in  great  measure  for  the  concentration  of  the 
blood. 

BUology. — The  fact  that  yellow  fever  occurs  chiefly  in  epidemics  of 
varying  extent  must  be  borne  in  remembrance,  and  when  the  first  cases 
appear  in  a  fresh  outbreak  we  may  feel  certain  that  the  disease  has  been 
transported  from  some  distant  point.  Its  bacteriology  is  as  yet  an  unsettled 
problem. 

Among  predisposing  causes  season  heads  the  list.  The  disease  prevails 
chiefly  in  summer,  being  completely  arrested  by  one,  or  at  most  two,  se- 
vere frosts.  The  affection  is  to  a  far  greater  decree  under  the  influence 
of  the  temperature  than  of  any  other  meteorologic  element,  requiring,  as 
it  does,  at  least  72°  F.  (22.2°  C).  Long-continued  elevated  temperature 
therefore  favors  a  spread  of  the  disease,  and  atmospheric  humidity  also 
&vor8  its  propagation.  The  poison  is  more  virulent  at  night  than  in  the 
daytime ;  and  unhygienic  conditions,  as  overcrowding,  filthiness,  ill-ven- 
tilation, etc.,  are  important  disposing  factors.  Age  and  race  have  some 
degree  of  influence,  children  bein^  more  liable  than  adults,  males  than 
females,  and  whites  than  blacks.  Other  factors  worthy  of  special  mention 
are — intemperance^  physical  exhaustion^  sexual  excesses^  fear^  depressing 
emotions^  etc.  One  attack  usually  bestows  permanent  immunity,  and 
natives  of  an  infected  district  are  far  less  liable  to  the  disease  than  new- 
comers. The  poison  is  not  given  off"  by  the  severe  form  of  yellow  fever 
in  the  mature  or  active  form,  but  only  becomes  so  after  it  has  undergone 
further  development  in  a  favorable  soil.  It  may,  however,  be  carried  to 
short  distances  by  currents  of  air^  and  may  be  transferred  over  any  dis- 
tance by  fomites — clothing,  baggage,  letters,  and  packing-cases  being  the 
most  frequent  carriers.  The  specific  poison  manifests  great  tenacity  of 
life.  In  a  large  city  the  infected  district  may  be  small,  and,  although  it 
tends  to  extend  itself,  the  process  is  a  slow  one.  The  march  of  an  epi- 
demic may  be  interrupted  or  even  completely  arrested  by  apparently  triv- 
ial agencies — e.  g,  watercourses,  rows  or  clumps  of  shrubbery  or  under- 
brushy  high  fences  or  walls,  and  so  on. 

Clitilpfll  History. — ^Incubation  Stage. — This  varies  greatly,  ranging 
from  one  day  to  two  or  even  three  weeks.  During  the  incubation  certain 
general  symptoms  may  appear,  such  as  languor,  headache,  anorexia,  etc., 
lasting  several  days. 

InTMion  Stage. — The  onset  is  abrupt,  an  initial  chill  usually  occurring, 
but  it  is  very  seldom  severe  or  prolonged,  a  reactionary  fever  following 
promptly  and  the  temperature  rising  to  103°,  104°,  or  even  105°  F. 
(40.5  C).  The  temperature  is  apt  to  be  highest  at  the  beginning,  and 
then  fiaUfl  gradually,  hyperpyrexia  being  rare.     The  chill  and  fever  are 


accompanied  by  headache  and  puiris  in  the  loins  and  legs,  often  of  great 
aeverity,  and  a  little  later  restlessness,  mental  confusion,  and  a  <lelirium 
that  is  sometimes  violent  in  character  may  develop.  In  the  majority  of 
instances,  however,  the  minj  remains  clear.  The  pulee  is  accelerated, 
but  not  in  proportion  to  the  height  of  the  temperature,  and  is  full  and 
strong  at  the  8tart,  diminishing  in  strength  and  frequency  soon  after. 
The  face  is  Husht^l  and  in  severe  forms  quite  dusky.  The  eyes  are 
sufTuseri  and  intolerant  of  light.  The  tongue  may  or  may  not  be  coated, 
anil  nausea  and  vomiting  may  occur,  the  latter  being  one  of  the  most 
characteristic  symptoms  of  the  disease.  Associated  with  these  symptoms 
there  are  epigastric  oppression  and  burning  sensations^  with  decided  ten- 
derness. The  vomit  us  may  be  bloo<l*streakcd  or  contain  chocolate- colored 
particles,  and  occasionally  unaltered  blood  is  vomited.  Constipation  is 
usually  present,  the  stools  shoTving  a  deficiency  of  bile.  The  urine  is 
diminished  in  amount,  dark-colored,  and  often  contains  a  slight  amount 
of  albumin :  this  earltf  tninment  alhumhntria  is  a  very  characteristic 
symptom.     The  initial  stage  may  last  from  six  or  eight  hours  to  two  or 

»  three  days,  or  even  longer,  and  is  longer  in  the  milder  forms  of  the  <li8- 
ease.  With  the  termination  of  this  stage  the  fever  remits  and  the  other 
symptoms  disappear  with  surprising  rapidity,  the  pulse  becoming  remark- 
ably slow. 

Stage  of  Remission.— From  this  moment  convalescence  may  begin  and 
proceed  to  full  recovery  without  interruption,  the  happy  event  being  often 
marked  by  critical  discharges.     In  most   instances,  however,  the  patient 

t  presents  certain  symptoms  and  signs  of  ill*health  during  this  period  (more 
or  less  prostration,  epigastric  distress  with  tenderness,  mental  dulness  or 
even  stupor,  and  a  yellowish  tint  of  skin  and  urine),  which  lasts  from  a 
few  to  twenty-four  hours,  when  another  stage  with  its  more  striking  symp- 
toms supervenes. 

Stage  of  Secondary  Fever  or  Collapse. — The  patient  becomes  extremely 
weak,  presenting  the  signs  of  profound  collapse.  The  surface  of  the  body 
is  cool  (extremities  often  positively  cold),  the  skin  in  nearly  all  instancee 
assuming  a  yellow  or  bronxed  tinge,  from  which  the  disease  receives  its 
name.  The  pulse  is  rapid  and  compressible,  and  soon  vomiting  becomes 
very  distressing.  Hemorrhage  into  the  stomach  generally  occurs,  fhe 
blood  being  acted  upon  by  the  gastric  secretions,  and  producing  the 
material  which  is  expelled  as  the  characteristie  **  black  vomit/'  Occa- 
sionally nnaltered  blood  may  be  vomited ;  the  stools  also  may  be  tarry. 
In  the  worst  cases  hemorrhages  from  other  mucous  surfaces  are  common 
(epistaxis,  hematuria,  metrorrhagia,  etc.),  and  cutaneous  hemorrhages 
also  now  occur.  In  this  stage  the  tongue  becomes  dry,  brown,  or  even 
black  ;  less  frequently  it  is  smooth,  red,  and  fissured,  and  sordes  may 
ofken  be  observed  on  the  teeth  and  lips. 

In  most  cases  the  urine  is  deficient,  containing  albnmin  and  casts,  and 
in  rare  instances  there  is  complete  anuria.  The  latter  may  precede  the 
development  of  grave  nervous  symptoms,  as  convulsions,  or  even  coma, 
which  may  be  uremic. 

■  In  some  instances  the  temperature  rises  during  this  period  (secondary 

■  fever),  ami  in  favorable  cases  terminates  by  lysis,  or  it  may  assume  the 
typhoid  foim  and  result  fatally.  In  all  cases  that  pursue  a  favorable 
course  convalescence  is  slow  and  gradual,  and  may  be  uninterrupted  by 
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rehpfles,  bat  this  is  an  unasual  course  of  affairs.  The  duration  of  the  en- 
tire attack  (composed  of  three  stages)  is  variable,  though  as  a  rule  it 
eoTers  about  one  week. 

Clinical  Yarietied. — Many  different  varieties  have  been  described, 
each  characterized  by  one  or  more  prominent  features,  but  none  seem 
more  justifiable  than  Finlay's  *  classification,  in  which  he  distinguishes 
three  forms :  (1)  the  aeelimation  fever,  or  nan-albuminurie  yellow  fever  ; 
(2)  the  plain  albuminuric  yellow  fever  ;  (3)  the  melano-albuminuric  yeU 
\»v  fever^  characterized  by  the  presence  of  blood  or  "black  vomit*'  in 
the  stomach  or  intestines. 

Diagnosis* — The  symptoms  that  justify  a  diagnosis  in  the  initial 
stage,  provided  an  epidemic  be  prevailing,  are  the  sudden  onset,  head- 
ache, severe  lumbar  pains,  peculiar  facies,  nausea,  and  vomiting  of  biliary 
matter.  In  the  early  stage  intense  capillary  congestion  of  the  surface  of 
the  body  is  diagnostic  and  indicative  of  a  severe  form  of  the  disease.  In 
the  third  stage  the  coexistence  of  jaundice,  the  black  vomit,  and  suppres- 
sion of  urine,  with  evidences  of  collapse,  makes  the  diagnosis  easy.  The 
first  cases  that  appear  in  a  locality  hitherto  free  from  the  disease  are  often 
diagnosticated  with  difficulty,  especially  if  they  present  anomalous  cha- 
racters.    In  such,  a  certain  diagnosis  is  possible  only  by  exclusion. 

Pernicious  malarial  fever  has  not  the  deep  jaundice,  the  slow  pulse, 
the  peculiar  temperature-curve,  the  intense  capillary  congestion  of  the 
surface  of  the  body,  the  black  vomit,  the  early  albuminuria,  and  the  clear 
mind — all  symptoms  that  mark  yellow  fever.  On  the  other  hand,  the 
organism  of  Laveran  is  pathognomonic  of  pernicious  malarial  fever,  as  is 
the  effect  of  quinin  upon  the  disease.  Kemp  has  made  a  microscopic, 
spectroscopic,  and  chemical  study  of  the  black  vomit  of  yellow  and 
malarial  fevers,  and  found  that  the  pigment  in  each  case  was  derived 
from  the  blood,  which  had  been  acted  upon  by  the  juices  of  the  stomach. 
The  vomitus  in  malarial  fever,  however,  contains  in  addition  considerable 
qoantities  of  bile-pigments  and  bile-salts,  which  are  wanting  in  that  of 
fellow  fever.  Further,  in  the  latter  the  vomited  matter  is  much  more 
highly  acid  than  that  of  malarial  fever. 

Prognosis. — Different  epidemics  show  widely  different  death-rates, 
and  the  most  potent  factor  is  the  particular  type  of  the  disease  in  indi- 
ridual  epidemics.  Some  have  been  characterized  chiefly  by  the  lighter 
forms  of  the  affection,  and  in  such  the  death-rate  has  been  as  low  as  1  per 
cent.  In  other  epidemics  the  type  of  the  aff*ection  has  been  so  virulent 
as  to  make  the  mortality  list  run  extremely  high,  even  to  100  per  cent. 
In  general  terms,  mild  epidemics  give  a  mortality  of  5  to  10  per  cent., 
and  severer  forms  one  of  30  to  50  per  cent.  The  death-rate  is  lower 
in  private  than  in  hospital  practice. 

Among  the  gravest  symptoms  intense  capillary  congestion,  coming  on 
daring  the  first  stage,  deserves  special  emphasis.  Ecjually  serious,  in 
most  cases  in  which  they  occur,  are  suppression  of  urine,  intense  jaundice, 
and  uremic  toxemia.  The  black  vomit  is  not  as  fatal  a  sign  as  the 
symptoms  previously  mentioned. 

It  has  been  noted  that  a  larger  number  of  men,  proportionately,  than 
women  and  children  succumb  to  the  disease,  and  that  it  is  less  fatal  among 
negroes  than  among  whites. 

'  Edinburgh  Mtdicai  Jonrnalf  Pxlinburgh. 


IlfFECTIOUS  DISEASES. 


Treattnent* — ^The  measures  that  are  employed  in  yellow  fever  may 

lie  considered  under  three  main  hc-ads:    (1)   Prophylaxis;    (2)  general 
[oanagemeiit  ;  and  (3)  medicinal  measures. 

(1)  Prophylaxis. — The  patient  raust  be  quarantined,  and  if  the  area  in 
a  city  th^it  is  infected  be  detinitely  known^  it  shouhl  be  shunned  by  well 
persons,  and  particularly  if  the  latter  are  not  acclimated.  IVreons  living 
in  infected  localities  who  have  not  been  immunized  by  a  previous  attack 
had  better  go  elsewhere  if  such  a  course  be  practicable.  Every  available 
means  to  prevent  a  dissemination  of  the  poison  by  fomites  must  be 
enforced,  and  most  important  is  the  thorough  disinfection  of  all  personal 
belongings,  bed-  and  body -linen,  mattresses,  clothing,  etc.  The  room 
occupied  by  the  patient  must  ali^o  receive  proper  attention. 

Dr.  Domingo  Freire  has  introduced  and  advocated  protective  inocula- 
tion with  diluted  virus,  and  Ashmead '  recommends  immunization  after 
Murray's  method,  as  follows:  (1)  Instead  of  carrying  the  patient  to  the 
infected  region,  take  the  infection  to  the  patient ;  inoculate  with  the 
blood-serura  of  a  partially -immune  subject  (a  negro),  and  inoculate  a 
second  time  with  perfectly-immune  blood-serum  of  a  white  subject  wlio 
hns  had  yellow  fever.  ["2)  Expose  infected  blood-serum  to  frost  before 
inoculating,  and  follow  tbis  at  once  with  a  second  inoculation  of  immune 
blood-serum.     Frost  always  modifies  the  virus, 

(2)  General  Management. — The  sufferer  from  yellow  fever  must  be  put 
to  bed  at  once,  and  an  abundance  of  fresh  air  {without  exposure  to  strong 
drafts)  must  be  supplieil.  The  medicaments  and  the  nourishment  are  to 
be  administered  through  a  tube  or  spout-cup,  so  as  to  obviate  raising  the 
patient's  head.  Body-  and  bed-linen  should  be  kept  scrupulously  clean, 
being  changed  frequently,  and  the  patient  must  not  be  allowed  to  leave 
his  bed  on  any  account*  The  diet  should  l>e  of  the  lightest  sort  and 
entirely  liquid,  beginning  with  peptonized  milk,  koumiss^  or  light  broths, 
and  in  sum II  quantities. 

(8)  Medicmal  Mtasures. — At  the  outset  it  is  well  to  gently  stimulate 
the  vari<ms  excretory  organs,  and  mild  laxative  diapboretics  and  diuretics 
answer  this  purpose.  Hydrotherapy  may  be  employed  to  maintain  the 
nervous  tonicity  and  reduce  the  temperature,  but  when  the  spontaneous 
fall  of  temperature  sets  in  this  method  must  be  promptly  discontinued. 
During  the  first  stage  the  neuralgic  pains,  which  attack  principally  the 
head,  loins,  and  nerve-trunks,  are  to  be  relieved  by  morphin  given  bypf> 
dermically :  and  for  the  same  symptom  Bemiss  highly  recommends 
quinin  by  the  rectum  {gr.  xx — 1.21*0).  Intestinal  antiseptics  may  also 
be  used  throughout  the  attack  (salol,  betanapbtol,  etc.). 

During  the  stage  of  remiMton  the  powers  of  tlie  system  are  to  be  fiilly 
maintained  by  a  suitable  dietary  and  by  tonics  and  stimulants  if  required. 

In  the  last  stage,  which  generally  supervenes,  supportive  measures 
must  not  be  forgotten,  everything  that  gives  promise  of  aiding  the  vital 
powers  being  brought  into  prompt  requisition.  MerUd  fndrieiit  enemata 
should  be  employed  if  marked  gastric  irritability  prohibits  feeding  by  the 
mouth.  Sthfiuhiftts  are  demanded,  and  these  should  also  be  administered 
per  rectum  if  not  retained  by  the  stomach,  or  they  may  in  some  measure 
be  administered  hypodermically.  Tbe  stomach  is,  as  a  rule,  more  tol- 
erant of  iced  champagne  than  of  other  forms  of  stimulants. 

*  Medical  Record^  Xew  York. 
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If  irritability  of  the  stomach  be  present,  ice  and  hydrocyanic  acid 
may  be  tried.  Sodium  bicarbonate  (gr.  x  to  xx — 0.648  to  1.296)  in 
Vichy,  Apollinaris,  or  Seltzer  water  is  a  most  useful  remedy,  and  Stern- 
berg has  used  it  in  combination  with  mercuric  chlorid  with  success  in 
the  following  formula : 

^.  Sodii  bicarb.,  3iv  (16.0) ; 

Hydrarg.  bichlorid.,  gr.  ss.  rO.032) ; 

Aquae  purse,  Oj  (480). — M. 

Sig.  For  a  severe  case  two  teaspoonfuls  every  hour,  day  and  night ; 
for  a  mild  case,  every  hour  by  day  and  every  two  hours  by 
night ;  administer  always  ice-cold. 

Perhaps  the  chief  indication  for  the  use  of  sodium  bicarbonate  is 
the  extreme  acidity  of  the  various  secretions,  especially  the  gastric  and 
renal.  Sternberg  contends  that  by  fulfilling  this  indication  we  prevent 
in  great  measure  the  occurrence  of  acute  nephritis  and  suppression  of 
the  urine.  Hemorrhages  and  other  symptoms  must  be  treated  by  the 
Qsoal  means.  If  the  stage  of  convalescence  be  reached  happily,  tonics 
(especially  quinin)  are  to  be  administered,  and  the  customary  diet  can 
gndually  be  resumed. 


OEBEBRO-SPINAL  MENINOmS. 

(Spotted  Fever;   Cerebrospinal  Fever.) 

Definition. — An  infectious  disease,  caused  most  probably  by  the 
Micrococcu9  lanceolatiis.  It  is  characterized  anatomically  by  inflamma- 
tion of  the  meninges  of  the  brain  and  spinal  cord,  and  clinically  by  an 
irregular  course,  a  moderate  febrile  movement  with  somewhat  character- 
istic and  profound  nervous  symptoms  (excruciating  headache,  pain  in  the 
back  and  upper  part  of  the  spine,  contraction  of  the  muscles  of  the 
nucha,  hyperesthesia,  delirium,  and  ofttimes  coma).  The  disease  may 
occur  sporadically  or  in  epidemics,  or  may  even  assume  pandemic  pro- 
portions. 

Historic  Note. — Gerebro-spinal  meningitis  was  first  recognized 
ind  described  as  late  as  the  beginning  of  the  present  century  (1805)  by 
Viesseux  of  Geneva.  During  the  next  decade  numerous  limited  epi- 
demics were  observed  both  in  Europe  and  the  United  States,  and  subse- 
quently recurring  epidemic  and  pandemic  visitations  were  noted,  though 
at  comparatively  long  and  variable  intervals  of  time.  In  nearly  all  the 
Urge  cities  in  this  country  it  may  be  said  to  have  become  endemic,  and 
in  Philadelphia  since  1863 ;  yet  the  affection  is,  without  doubt,  becoming 
lefts  and  less  prevalent. 

Pathology. — The  cases  that  prove  speedily  fatal  do  not  present 
gross  characteristic  changes,  but  by  the  aid  of  the  microscope  leukocytes 
are  discovered  immediately  around  the  cerebral  vessels,  and  round  cells 
in  the  cortex  of  the  brain.     In  some  cases  the  characteristic  evidences  of 


124 


INFECTIOUS  DISEASES, 


t^ncephalttis  are  already  noticeable.  On  the  other  hand,  the  cases  in 
whicli  deuth  oecuns  after  the  disease  has  been  fully  developed  show  the 
leaions  of  suppurative  inflainiiiation  of  the  meninges  of  the  brain.  The 
arteries^  veins,  and  sinuses  are  much  engorged  ;  the  ventricles  are  dis- 
tended with  lir^uid,  but  the  pia  mater  is  prineipally  aftected,  its  vesaeb 
being  greatly  enlarged,  and  a  more  or  less  copious  sero-fibrinous  or  sero- 
purulent  exudate  occurring  into  tlie  inesbes  of  its  network.  The  longer 
the  duration  of  the  case  the  more  purulent  is  the  exudation.  The  ven- 
tricles of  the  brain  are  filled  with  a  similar  exudation,  and  red  blood- 
glob  ulea  may  be  present  at  an  advanced  stage.  The  color  of  the  exu- 
date is  al  first  almost  clear  (being  composed  fd'  serum)  i  it  then  changes 
to  a  milky  turbidity,  to  a  pale  yellow,  and  at  last,  when  it  heconies  thick, 
takes  on  a  greenish-yellow  color  ('^leek-green'*).  The  subarachnoid 
space  may  be  occupied  by  a  uniform  layer  composed  of  fibrin  and  pua^ 
which  exhibits  the  greatest  thickness  along  the  longitudinal   fissure. 

The  brain-matter  is  congested,  and  sometimes  softened  in  spots,  and 
on  section  the  gray  matter  may  present  punctate  extravasations.  When 
resolution  occurs  recovery  may  be  complete,  but  more  frequently  the  pia 
mater  remains  thickened,  and  here  and  there  are  imbedded  in  its  tissue 
flattened  cheesy  masses. 

The  exudation  may  follow  the  auditory  and  optic  nerves  along  their 
lymph-sheaths,  and  pu8  has  been  found  in  tlie  internal  ear  as  well  as  in 
the  chambers  of  the  eye.  When  the  cases  tend  to  become  chronic  the 
mem b runes  are  thick  and  adherent,  while  the  cortex  sliows  areas  of  soft- 
ening or  atrojdiy. 

The  membranes  of  the  spinal  cord  manifest  lesions  identical  with 
those  of  the  brain.  They  are  vascular  engorgements,  followed  by  sero* 
fibrinous,  and  later  .still  by  sero- purulent,  exudation  beneath  the  arach- 
noid. The  changes  are  more  marked  on  tlie  posterior  th^n*  the  anterior 
surface  of  the  cord,  and  the  exutlate  increases  in  amount  in  passing  from 
above  downward,  in  severe  cases  sometimes  assuming  the  form  of  a  sheath 
which  completely  surrounds  the  cord  throughout  its  entire  length.  The 
pia  mater  is  congeste<l,  and  may  he  thickened,  shaggy,  and  in  places 
adherent  to  the  cord,  of  which  the  gray  matter  may  be  the  seat  of  seroas 
infiltration,  and  rarely  of  softening. 

The  lungs  may  exhibit  the  changes  peculiar  to  bronchitis  or  pneu- 
monia. In  the  heart  endocarditis  may  be  noted,  though  rarely,  and  both 
the  pleura  and  the  pericardium  may  show  inflammatory  lesions  and  con- 
tain a  serous  or  sero-purulent  exudatiun.  I  have  noted  one  malignant 
case  in  which  hemorrhages?  into  the  serous  membranes  and  into  the  skin 
had  taken  place.  The  spleen  may  be  moderately  enlarged,  the  increase 
in  size  and  the  degree  of  fever  heing  proportinnai,  and  the  liver  is  byper- 
emic.  The  kidneys  are  congested,  and  bacteria!  forms  have  been  found 
associated  in  the  latter  with  the  lesions  of  acute  nephritis  and  hemor- 
rhage— conilitions  of  which   they  were  most  probably  the  cause. 

etiology. — Bacteriology. — It  is  probable  that  the  }ficrtwoi*rus  lance- 
olatutt  is  tlie  specific  cause  of  cerebro-spinal  meningitis.  Flexner  and 
Barker  found  the  micrococcus  uniformly  present  in  all  cases  in  an  epi- 
demic which  occurred  at  Lonacoming,  a  mining  town  in  Maryland,*  Other 
bacteria  are,  however,  constantly  found  associated  (streptococcus  pyogenes, 

*  Annmtl  of  thf  Univertai  Medical  Scitne^  18^5,  vol.  ii.  A-d6. 
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staphyloooceus  aureus,  etc.),  and  there  is  little  doubt  that  these,  sometimes 
give  special  characters  to  the  clinical  bacteria. 

Fredispodng  Causes.— (1)  Age, — Most  cases  occur  among  children  and 
joong  adults,  though  no  age  enjoys  perfect  immunity.  Occasionally  epi- 
demics have  affected  adults  chiefly. 

(2)  Cnimate. — The  disease  is  unknown  in  tropical  climates,  but  has  oc- 
carre<l  in  all  parts  of  the  temperate  zone,  and  is  most  prevalent  in  the 
more  northerly  portions  of  the  latter. 

(3)  Season  is  not  an  important  factor,  though  the  disease  prevails 
Urgely  in  cold  weather. 

(4)  Unhygieiiie  Influences. — Those  who  live  under  unfavorable  sanitary 
inflaences  are  especially  liable,  and  hence  the  disease  often  appears  in  illy- 
Tentilated  and  overcrowde<i  habitations — among  the  poorer  classes,  among 
soldiers  crowded  together  in  barracks,  and  among  prisoners.  For  like 
ressons  excessive  physical  or  mental  exertion  or  bodily  fatigue,  as  after 
prolonged  marching,  may  heighten  the  susceptibility  to  the  disease.  In 
certain  epidemics  the  disease  has  raged  exclusively  in  villages  that  afforded 
the  least  hygienic  conditions. 

Cerebro-spinal  meningitis  is  not  unfrequently  associated  with  other 
epidemic  affections,  especially  scarlet  fever  and  measles. 

lodes  of  Conveyance. — Precisely  how  the  contagion  is  transferred  from 
An  infected  person  to  a  healthy  one  is  not  known,  though  the  disease  is 
probably  not  contagious.  There  is  considerable  evidence  to  show  that 
the  poison  may  be  conveyed  by  fomiteSy  though  even  this  seems  to  be 
limited  to  the  cases  furnishing  intensely  virulent  poison.  As  to  the 
manner  in  which  infection  occurs  or  the  virus  gains  entrance  to  the 
system  our  knowledge  is  very  imperfect. 

Clinical  History. — The  period  of  incubation  must  be  brief,  though 
its  duration  can  only  be  approximated  in  the  present  state  of  our  know- 
ledge. The  prodromal  symptoms  exhibit  considerable  variety  in  different 
epidemics,  and  may  even  be  absent  when  the  invasion  is  sudden,  a  patient 
in  vigorous  health  often  being  stricken  down  as  though  by  a  blow.  In 
some  of  these  rapidly  fatal  cases  there  is  a  short  prodromal  period,  during 
which  the  patient  complains  of  lassitude,  headache,  rachialgia,  muscle-  and 
joint-  pains,  and  sometimes  nausea  and  vomiting.  In  ordinary  forms  the 
premonitory  symptoms  may  last  from  a  few  hours  to  a  week  or  more,  and 
the  patient's  complaint  may  be  limited  to  cervical  and  occipital  pains  last- 
ing a  day  or  two ;  then,  without  any  initial  chill,  the  invattion  period  su- 
pervenes. In  milder,  and  usually  in  sporadic,  cases  the  symptoms  consist 
chiefly  of  languor  and  debility,  headache,  pain  in  the  back  and  limbs, 
Tertigo,  vomiting,  and  sometimes  diarrhea. 

Most  cases  begin  abruptly,  and  with  few  exceptions  the  hour  of  onset 
is  between  noon  and  midnight.  The  symptoms  which  are  often  most  dis- 
tinctive and  violent  are  chill  (often  severe),  fever  of  a  moderate  grade,  a 
full  and  somewhat  accelerated  pulse,  raging  headache,  and  vomiting.  In 
children  the  ushering-in  symptom  may  be  a  convulsion.  These  symptoms 
ire  followeil  in  the  course  of  a  few  hours  by  pain  in  the  back  and  cervical 
portion  of  the  spine — an  early  and  characteristic  symptom.  Attempts  at 
flexion  or  rotation  of  the  head  increase  the  pain  in  the  neck,  and  in  like 
manner  movements  of  the  body  augment  the  spinal  pains.  Later,  the 
muscle)  in  the  cervical  region  contract,  at  the  same  time  becoming  rigid, 
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and  produce  the  condition  of  opisthotonos.  The  patient  may  be  unable 
to  swallow  on  account  of  the  excruciating  pain  which  the  act  is  apt  to 
excite. 

The  temperature  is  but  moderately  elevated.  In  a  certain  percentage 
of  the  cases  it  rapidly  rises  to  104^  or  105*^  F.  (40.5*^  C),  but  soon  falls  to 
102^  or  103^  F.  (38'!8°  or  39.4^  C),  at  which  level  it  is  maintained  with 
irregular  undulations  until  defervescence,  which  takes  place  by  lysis.      In 

(fatal  cases  death  is  preceded  by  a  sudden  great  elevation  of  temperature 
to  108^  and  even  110°  F.  (43i°  C.)^  There  may  be  a  mpid  fall  of  tem- 
perature, followed  by  collapse.  In  the  very  young  the  thermometric 
range  is  lower  than  in  adults. 

I  The  puhe  is  but  slightly  accelerated,  if  at  all,  in  the  early  stages  of 

the  disease.  Later,  in  twenty-four  to  thirty-six  houi-s,  it  may  in  severe 
ca^s  leap  to  120  or  even  14f^,  its  chief  characteristic  being  the  variabilitj 
in  its  rate.  In  the  early  stage  it  is  of  good  volume  and  tension  ;  later. 
It  may  be  soft  and  compressible,  and  when  a  fatal  termination  is  impend- 

Iing  it  becomes  small  and  feeble. 
The  respiratiimH^  as  a  rule»  increase  in  frequency  and  are  sometimes 
quite  irregular ;  but  marked  dyspnea,  with  slowing  of  the  respirations, 
may  be  observed  during  the  advanced  stage,  being  due  to  pressure  ex- 
erted by  the  exudation  upon  the  respiratory  center.  Cheyne-Stoke» 
breathing  and  sighing  respirations  may  be  present. 

Kenrous  Symptoma. — The  headache  is  racking  and  often  persistent, 
though  it  is  subject  to  remissions ;  and  is  intensified  by  light  and  sounds, 
being  so  violent  as  to  cause  the  patient  to  groan  even  while  profoundly 
I    comatose.     There  is  vertigo  in  nearly  all  instances.     The  pain  referred 
'     to  the  spine  may  be  general  or  limited  to  either  the  lumbar  or  cervici^l 
region  (rarely  the  dorsal),  and  the  general  myalgic  pains  are  often   in- 
tense, especially   in  the   extremities  and    the  abdominal   region*     With 
the  cephalalgia  and  abdominal  pain  may  he  associated  vomiting*    Iff/per- 
estkema  is  a  prominent  symptom,   the  gentlest  touch   being  extremely 
painful ;    aneMhesia   may   also    be   noted,   though    less    frequently,   and 
usually  follows  the  hyperesthesia.     Any  voluntary  muscular  movements, 
however,   excite  pain.     In  some  cases  delirium  appears   early,  and   in 
others  rather  late,  while  in  the  worst  types  death  often  occurs  before  de- 
lirium develops.     On  the  other  hand,  in  a  small  percentage  of  cases  this 
symptom  is  absent  throughout  the  entire  course,  and  always  its  character 
and  intensity  exhibit  a  remarkable  variety.     It  may  be  mild  or  it  may 
take  the  form  merely  of  incoherent  answers  to  questions.    Active  delirium, 
however,  is  common  and  is  accompanied  by  hallucinations,  during  which 
tlie  patient  shouts  loudly,  and,  unless  restrained,  gets  out  of  bed.     This 
form  of  delirium  occurs  in  paroxysms  that  are  most  apt  to  appear  at 
night,  and  in  the  female  it  is  sometimes   hilarious    or    hysteric.      An 
-     erotic  tendency,  with  priapism  or  seminal  emissions,  has  rarely  been  ob- 
■    aerved  in  males.     The  **  maudlin  *'  delirium  of  the  drunkard  is  sometimes 
K   jeen,  but  sooner  or  later  somnolence  appears  and  may  deepen  quickly  into 
P^4oma,  the  latter  symptom  perhaps  being  temporary,  though  more  often  it 
continues  until  recovery  or  death.     As  before  stated,  vomiting  is  common, 
though  it  may  appear   late   in   the   disease;   it   is   doubtless  of  cerebral         i 

Lorigin.  ■ 

Symptoim  of  motor  irritation  are  among  the  prominent  phenomena  of    ^H 
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tbe  diflease,  twitohinff  of  single  muscles  or  groups  of  muscles  often  being 
sera,  and  occasionally  muscalar  tremors.  Muscular  contraction  is  an 
ilmost  constant  feature.  After  a  few  days  a  tonic  spasm  of  the  muscles 
of  the  extremities  sets  in,  as  the  result  of  which  the  arms  are  bent  upon 
the  chest,  the  forearm  upon  the  arm,  and  the  thumb  upon  the  palm  ;  the 
thigh  is  also  flexed  on  the  abdomen  and  the  leg  on  the  thigh.  The  opis- 
thotonoe  previously  alluded  to  may  be  followed  by  trismus,  which  can  be 
considered  a  mortal  symptom.  Convulsions  do  not  occur  in  adults,  but 
ire  common  in  children ;  occasionally,  however,  there  are  paralysis,  especi- 
illy  of  the  muscles  of  the  face,  and  paretic  hemiplegia. 

Organs  of  Bpedal  Sense. — Photophobia  is  a  prominent  symptom,  and 
the  condition  of  the  pupils  is  very  variable.  They  may  be  dilated  or 
contracted  (more  frequently  the  former)  or  remain  normal ;  and  in  the 
majority  of  cases  they  are  unequal  in  size  and  react  poorly  to  light. 
These  pupillary  changes  may  come  on  early  or  late.  Strabismus  is  fre- 
quent, being  usually  temporary,  though  it  may  recur  several  times  during 
^e  attack.  Rarely  it  is  permanent.  Conjunctivitis  of  moderate  inten- 
sity and  keratitis  may  occur,  the  former  being  more  frequent  than  the 
latter,  however ;  and  ptosis  is  almost  always  present.  Intense  purulent 
irido-choroiditis  sometimes  occurs ;  either  temporary  or  permanent  blind- 
ness is  met  with,  and,  much  more  rarely,  nystagmus  is  noted.  Among 
optical  sequelae  are  cataract  and  atrophy  of  the  eyeball. 

Deafness  is  by  no  means  an  infrequent  symptom,  there  being  an  early 
intolerance  of  sound  and  a  marked  tinnitus  aurium.  Later,  suppurative 
inflammation  of  the  middle  ear,  followed  by  rupture  of  the  tympanum 
and  otorrhea,  may  occur.  The  internal  ear  may  be  similarly  involved, 
and  in  such  cases  the  gait  may  become  uncertain  from  implication  of  the 
semicircular  canals.  The  deafness  may  after  recovery  be  found  to  be 
permanent,  though,  as  a  rule,  it  is  incomplete. 

Outaaeons  symptoms  appear,  some  of  which  possess  considerable  diag- 
nostic worth.  Pallor  and  lividity  of  the  skin  and  visible  mucous  mem- 
branes often  characterize  the  period  of  invasion,  and  shortly  after  the 
onset  herpes  facialis  appears  in  more  than  half  the  cases.  This  symptom 
is  significant  for  diagnosis.  The  separate  lesions  are  extensive,  and  often 
coalescence  of  two  or  more  is  witnessed.  Herpes  facialis  belongs  in  a 
peculiar  sense  to  cerebro-spinal  meningitis — herpes  labialis  to  malaria, 
ami  less  frequently  to  pneumonia  and  meningitis.  A  petechial  eruption 
is  common,  and  has  been  most  frequently  met  with  in  the  early  epidemics, 
and  more  frequently  in  America  than  in  Europe.  To  this  symptom  the 
disease  owes  the  name,  long  since  given  to  it,  of  "spotted  fever.'*  It 
may,  however,  be  absent,  and  when  present  it  is  sometimes  limited  to  a 
small  snperficial  area,  though  more  frequently  it  is  diffuse.  At  first  the 
eruption  may  be  bright-red  (erythematous),  later  becoming  darker,  or  it 
may  be  distinctly  petechial  from  the  start ;  purpuric  spots  of  considerable 
size  and  sometimes  large  ecchymoses  may  appear,  but  these  are  most 
common  in  the  more  malignant  types.  Other  forms  of  eruption  are  also 
seen  (sudamina,  urticaria,  ecthyma,  erythema,  erysipelas,  etc.),  but  are 
devoid  of  diagnostic  value.  Gangrene  of  the  skin  is  occasionally  noticed, 
and  in  some  cases  bed-sores  are  liable  to  arise ;  but  there  is  no  fixed  time 
for  the  skin-lesions  of  cerebro-spinal  fever  to  appear,  and  their  duration 
is  exceedingly  variable. 


or  gastxO'mtestliial  eymptoms  vomiting  is  the  most  common.  It  usu> 
ally  lasts  only  for  a  brief  perioil  at  tlie  onset,  though  it  may  recur  later 

»at  longer  or  shorter  intervals,  and  is  of  nervous  origin.  The  appetite 
may  be  goo  J,  but  in  many  cases  it  is  soon  lost,  the  tongue,  in  a  large  pro- 
portion of  the  instances,  being  only  slightly  coated.  In  cases  assuming 
the  adynamic  or  typhoid  type  the  tongue  is  apt  to  become  dry  and  of  a 
brown  color,  with   the  formation  of  sordes.      Under  these  circumstances 

rtbe  abdomen  is  tympanitic  and  the  bowels  rehixcd,  and  diarrhea  may  be 
urgent,  resisting  all  efforts  aimed  at  hs  relief*  Retraction  of  the  belly 
is  common,  and  vouiffipation  instead  of  diarrhea  is  the  general  rule  ;  the 
spleen  may  often  be  felt  a  little  distance  below  the  costal  margin. 

Renal  symptoms  are  not  prominent,  though  the  amount  of  urine  pa:^ed 
is  ofien  above  the  iiornial  despite  the  febrile  movement.  It  may  be  below, 
though  rarely,  while  in  still  other  cases  it  is  found  to  be  about  normal ; 

I  and  retention  on  the  one  band  and  incontinence  on  the  other  have  been 
observed.  Albuminuria  is  sometimes  met  with,  and  sugar  has  been 
detected  in  the  urine  in  rare  instances. 
Complicatiotis. — Many  of  these  have  already  been  mentioned  in 
the  portrayal  of  the  symptoms^  jmrticularly  those  taking  the  form  of 
deetnictive  inflammations  of  tlie  eye  and  ear  and  the  pamlyses  of  the 
cranial  nerves.  The  purulent  inflammations  of  the  serous  sacs  which 
were  referred  to  in  discussing  the  pathology  (pleurisy  and  pericarditis) 
are  among  the  freijuently  associated  conditions,  and  secondary  bron- 
chitis is  also  common. 

Pneumonia  (lolmr  and  lobular)  is  a  frequent  and  much-dreaded  com- 
plication.    Atelectasis  may  occur. 

Hemorrhatjw  nephrltUy  usually  tif  mild  tyj>e,  may  appear  as  a  com- 
plieation. 

Special  and  Atjrpical  Forms. ^ — (1)  Mild  or  Rudimentary. — In 
this  type  the  ciiaracteristic  signs  are  either  umkneloped  or  wanting,  and 
the  diagnosis  is  possible  only  during   the  prevalence  of  e|iideniic^^  which 

»furnisb  tyjiical  cases.  Tbe  sympton\s  vary  and  are  indefinite,  but  per- 
haps the  most  constant  and  significiint  are  severe  headache,  languor,  ver* 
tigo,  naus€*a,  and  occasionally  vomiting.  Fever  and  contraction  ^f  cervi- 
cal muscles  are  fibsent,  as  a  rule.  The  duration  of  rudimentary  cerebro- 
spinal fever  is  brief,  the  more  noticeable  symptoms  rarely  exceeding  three 
or  four  days. 

(*2)  The  Abortive  Form* — Here  tiie  initial  symptoms  are  severe,  but 
after  two  or  three  days  they  rapidly  subside,  leaving  the  patient  conva- 
lescent. The  disease  is  cut  short  by  the  acquisition  of  immunity,  and 
not  as  the  result  of   medical   interference. 

(^S)  Intermittent  Form. — In  this  variety  the  symptoms,  however  in- 
tense, remit  or  almost  wholly  intermit  every  day  or  second  day;  these  re- 
missions are  followed  by  a  decideil  exacerbation  or  recurrence  of  the  dia- 
tressing  features  of  the  disease.  Intermissions  may  occur  at  the  begin- 
ning of  a  case,  though  more  often  they  occur  at  an  advanced  stiige  and 
tend  to  prolong  its  course.  There  is  not  observed  tbe  strict  periodicity 
that  is  seen  in  malaria,  and  neither  is  tbe  temperature-curve  typical  of 
the  latter  disease  nor  are  the  inalarial  organisms  found  in  the  blood. 
&        (4)  Typhoid  Form. — In  a  certain  though  small  proportion  of  the  cases 
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the  special  features  are  characteristic  of  the  *'  typhoid  state,"  but  their 
coarse  is  more  protracted  than  is  usual. 

(5)  Falmmant  or  Apoplectic  Porm.^ — The  symptoms  characterizing  this 
most  maligaant  type  of  the  affection  are  rather  inconstaiitt  There  may 
be  severe  chill,  loss  of  consciousness,  followed  by  deep  coma  and  death, 
the  whole  course  occupying  the  space  of  a  few  hours  only.  I  saw  two 
siiGh  eases  in  the  same  family :  the  first,  a  girl  of  five  years,  was  stricken 
at  2  p.  M.  and  died  at  9  p*  m.  ;  the  other,  a  boy  of  seven  year8»  wtis 
taken  ill  on  the  following  day  about  the  same  hour,  and  died  at  10  P.  M. 
Other  instances  pursue  a  somewhat  slower  course,  though  manifesting  the 
most  striking  malignancy.  These  begin  with  intense  chills,  violent  head- 
ache^ vomiting,  early  stupor,  great  prostration,  contraction  of  muscles  of 
the  neck,  moderate  fever,  and  a  feeble,  progressively  slowing  pulse  until 
it  sometimes  reaches  aO  or  even  4lJ  beats  per  minute.  The  eruption, 
when  it  appears,  takes  the  form  of  purpura.  This  form  is  most  apt  to  be 
met  with  early  in  an  epidemic,  and  with  few  exceptions  proves  fatal. 

IMagnosiSi^The  most  important  symptoms  for  diagnosis  are  the 
abrupt  onset ;  intense  pains  (eervict>-occipital  and  lumbar) ;  prostration  ; 
vomiting ;  vertigo ;  somnolence,  alternating  with  local  or  general  tonic  or 
clonic  convulsions:  delirium  (often  sportive  in  type);  tonic  contraction 
of  the  muscles  of  the  neck,  extending  to  the  back  ;  marked  hyperes- 
thesia ;  a  slow,  followed  by  a  more  rapid  though  variable,  pulse ;  irregu- 
lar temperature-curve ;  and  certain  eruptions,  especially  petechial  and 
herpetic. 

Differential  Diagnosis. — The  disease,  especially  the  sporadic  form,  is 
apt   to  be  confounded  with  certain  other  affections, 

(1)  Tubercuhir  Menitujith, — In  tliis  affection  there  is  u-sually  a  tuber- 
culous history —either  personal  or  famdy — with  prodromes  extending  over 
many  days  (occasional  vomiting,  utmatural  peeviehno-^s,  constipation,  etc.). 
The  invasion-period  lacks  the  sudden  onset  of  cerebro-spinal  meningitis ; 
the  degree  of  retraction  of  the  abdomen  is  greater  than  in  the  latter  dis- 
ease, while  the  arching  of  the  neck  is  less  ;  the  general  myalgic  pains  and 
the  hyperesthesia  are  also  less  marked  than  in  cerehro-spinal  fever ;  the 
herpetic  and  petechial  eruptions  are  rare  in  tuberculosis  and  common  in 
cerebro-spinal  meningitis  ;  while  C hey ne- Stokes  breathing  and  the  well- 
marked  changes  of  puUe  belong  peculiarly  to  the  tubercular  type.  By 
the  aid  of  the  ophthalmoscope  chornidal  tubercles  may  sometimes  be  de- 
tected, ami  are  signs  of  an  invariably  fatal  complaint. 

(2)  Pneumo}tm,—T\i\^  affection  may  be  complicated  with  a  meningitis 
that  affects  chiefly  the  cerebral  cortex*  Hence,  while  there  will  be 
motor  spasm  (more  or  less  local izeil)  and  tremors,  there  will  also  be  less 
retraction  of  the  head  and  less  njyalgic  pain  than  in  cerebro-spinal  menin- 
gitis. Again,  pneumonia  precedes  the  development  of  the  meningeal 
symptoms,  and  when  not  seen  early  we  cannot  be  certain  in  sporadic  cases 
which  was  the  prior  aflfection. 

(3)  Ti/phoid  Fever. — ^The  cerebral  type  of  this  affection  may  simulate 
closely  the  disease  uniler  consideration.  In  both  may  be  observed  fever, 
delirium,  somnolence,  retraction  of  the  neck,  spasm*  tremor,  and  profound 
prostration.  The  mode  of  onset,  however,  is  different,  being  slnwer  in 
typhoid  and  unaccompanied  by  vomiting,  muscular  spasm,  or  hyperes- 
thesia.    In  typhoid  there  is  also  the  characteristic  mental  dulness ;  the 
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fever  is  higher,  with  a  typical  temperature-curve ;  the  roseate  eruption  is 
characteristic,  appearing  in  crops  at  a  definite  time  and  runs  a  definite 
course ;  and  there  is  greater  enlargement  of  the  spleen. 

Sequete. — The  leading  sequelae  are  permanent  blindness  (due  to 
optic  neuritis  with  atrophy)  and  deafness,  which  sometimes  terminates  in 
deaf-mutism ;  and  in  many  cases  headache  outlasts  the  disease  for  months 
or  even  years.  Chronic  hydrocephalus  and  mental  enfeeblement  are  not 
rare  sequels  (Ziemssen).  Various  local  paralyses  are  observed,  affecting 
either  single  extremities  or  single  groups  of  muscles  or  the  muscles  sup- 
plied by  the  different  cranial  nerves,  and  recovery  is  to  be  expected  in 
these  cases  after  a  few  months.  They  are  most  probably  due  to  certain 
peripheral  lesions  (neuritis  and  perineuritis). 

Immunity. — Permanent  immunity  is  rarely  conferred  by  the  occur- 
rence of  cerebro-spinal  meningitis,  relapses  being  common,  and  second 
attacks  having  been  occasionally  observed. 

I>urati(m  and  Prognosis. — In  very  mild  forms  the  duration  is  from 
one  to  four  or  five  days.  The  most  malignant  type  runs  an  even  shorter 
course,  when,  as  is  the  rule,  it  terminates  fatallv.  If  recovery  ensues,  it 
is  after  a  long,  serious,  and  protean  illness.  The  abortive  form  is  neces- 
sarily of  brief  duration.  In  the  ordinary  type  convalescence  usually  sets 
in  at  the  end  of  one  or  two  weeks,  though  not  a  few  cases  are  met  with  in 
which  the  latter  period  is  much  delayed,  and  a  slow  convalescence,  hin- 
dered by  numerous  complications  and  sequelae,  is  the  rule. 

The  prognosis  is  influenced  especially  by  the  degree  of  severity  of  the 
tvpe.  Apart  from  the  fulminant  form^  which  nearly  always  proves  fatal, 
the  severity  of  the  infection  may  be  appreciated  by  noting  the  degree  of 
fever  and  the  intensity  of  the  nervous  symptoms,  especially  the  vomiting, 
coma,  headache,  opisthotonos,  character  of  the  respirations,  etc.  Compli- 
cations may  likewise  affect  the  prognosis,  pneumonia,  and  suppurative  in- 
flammations of  the  pleura  or  pericardium,  rendering  it  particularly  grave. 
Circumstances  connected  with  the  individual  are  also  potent,  and  particu- 
larly the  age.  In  children  under  two  years  the  disease  is  very  fatal,  this 
period  giving  the  highest  mortality-rate ;  between  two  and  five  and  after 
thirty  years  it  is  a  more  serious  disease  than  during  young  adult  life. 
The  death-rate  of  cerebro-spinal  fever  varies  greatly  in  different  epidemics, 
ranging  from  25  per  cent,  in  the  mildest  to  80  per  cent,  in  the  severest. 

Treatment.— (1)  General  Management. — The  patient  should  be  iso- 
lated, aud  the  sick-room  must  be  quiet  and  somewhat  dark.  All  excite- 
ment is  to  be  avoidtnl :  the  patient  must  not  be  allowe<l  to  leave  his  bed 
until  convalescence  is  firmly  established  :  and  the  rules  for  preventing  the 
spread  of  infectious  diseases  are  to  be  strictly  enforced. 

The  diet  should  be  coni|H>se<l  of  nutritious  liquids,  such  as  milk  and 
animal  broths,  etc.,  an*l  as  soon  as  convalescence  begins  the  dietary  should 
be  increase*!  by  the  addition  of  semisolid  substances  (rice,  eggs,  milk- 
toast,  etc.),  and,  finally,  the  nion*  easily  digestible  solids.  The  general 
course,  and  particulariy  the  poriotl  of  eonvalesoence,  may  be  much 
abridged  by  the  systematic  aduniiistration  of  appropriate  articles.  Water 
must  be  oflfereil  to  the  {>atiom  tmiuontly. 

Medicinal  Treatment. — Many  and  \\idoIy  various  moiles  of  treatment 
have  been  recommendeil  by  as  n\any  differtMit  authors,  but  in  my  opinion 
it  is  best  to  treat  individual  ca^os  acivnling  to  the  special  indications  pre- 
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KDted.  I  regard  it  as  extremely  improbable  that  any  case  of  this  affec- 
tion has  been  benefited  by  venesection.  Cold  or  gradually  cooled  baths, 
when  the  handling  of  the  patient  does  not  excite  too  much  pain,  are  of 
great  value,  and  warm  baths  will  prove  highly  beneficial  by  lessening  the 
tendency  to  tonic  spasm  of  the  muscles. 

Among  medicinal  agents  narcotics  are  the  most  useful.  Morphin,  par- 
ticalarly  when  administered  hypodermically,  affords  prompt  relief  from 
intense  headache,  myalgic  pains,  muscular  contraction,  and  other  nervous 
BTmptoms,  and  at  the  same  time  spares  the  heart.  If  the  respirations  be 
irregular,  atropin  may  be  combined  with  the  opiate,  and  if  the  heart 
threatens  to  fail,  stirchnin  may  be  administered.  In  young  children  we 
most  rely  opon  the  bromids  rather  than  the  opiates,  and  the  former  are 
quite  effective  in  young  subjects.  In  older  children  we  may  employ 
opium  if  we  do  so  cautiously,  and  I  have  found  the  deodorized  tincture 
of  opium  and  paregoric  to  be  the  best  preparations  under  these  circum- 
stances. 

For  the  tonic  contraction  of  the  muscles,  especially  when  associated 
with  violent  cerebral  symptoms,  cannabis  indica  should  be  tried.  Con- 
Tulsions  call  for  warm  baths  or  ether-inhalations.  Mercury  has  been, 
and  still  is,  firmly  advocated  by  certain  authors,  and,  cerebro-spinal  men- 
ingitis being  an  infectious  disease,  this  drug  may  be  given  for  its  anti- 
septic virtue  (mercuric  chlorid  gr.  ^  (0.002)  every  four  hours  to 
an  adult ;  calomel,  gr.  ^  ^^  (0.005A).004)  every  four  houra  to  chil- 
dren). Belladonna  and  ercot  have  been  employed  to  diminish  the  con- 
gestion of  the  cerebro-spinal  capillaries.  They  should  be  administered  in 
the  early  stages,  and,  thus  employed,  I  have  found  them  in  my  experi- 
ence not  wholly  without  value.  Antipyrin,  acetanilid,  and  phenacetin 
are  not  to  be  thought  of  in  the  treatment  of  this  disease,  owing  to  their 
depressing  effect  upon  an  already  overburdened  heart. 

Stimulants  are  required  if  signs  of  heart-exhaustion  appear.  They 
may  be  freely  exhibited  in  accordance  with  the  rules  that  obtain  in  other 
acQte  infectious  diseases. 

Daring  the  advanced  stage  or  after  effusion  of  the  exudate  has  taken 
place  the  narcotics  are  to  be  replaced  by  agents  that  promote  absorption, 
and  particularly  the  potassium  iodid  in  full  doses. 

The  local  means  are  also  important.  When  tub-baths  are  not  available, 
eold  should  be  used  locally,  since  it  is  both  of  value  and  very  grateful  to 
the  patient.  An  ice-bag  is  to  be  put  on  the  head,  and,  if  possible,  long 
ice-bags  placed  along  the  spine.  In  rare  cases  of  asthenic  type  we  may 
employ  small  blisters  at  the  nape  of  the  neck  or  over  the  mastoids :  these 
shoalJ  be  applied  early,  though  they  are  also  useful  during  the  stage  of 
effusion.  In  the  usual  form  of  the  disease  it  is  better  to  apply  the 
ihermo-cautery  lightly  over  the  mastoid  region.  If  the  patient  be  not 
too  much  enfeebled,  we  may  abstract  a  small  amount  of  blood  by  means 
of  leeches  or  by  a  few  wet  cups  placed  behind  the  ears. 

OonyalefCMice  is  prolonged,  and  requires  to  be  diligently  and  judi- 
ciously treated.  We  must  rely  upon  the  generally  accepted  tonics — iron, 
cod-liver  oil,  arsenic,  and  strychnin ;  the  potassium  iodid  and  the  mer- 
cury also  being  continued  for  their  influence  in  promoting  the  absorp- 
tion of  the  exudate.  Special  attention  is,  however,  to  be  paid  to  the 
hygienic  management  of  this  period.     An  abundance  of  fresh  air,  sun- 
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shine,  and  easily  assimilable  food  must  be  furnished  at  all  hazards,  and 
electricity  and  ma^isage,  judiciously  employedj  will  hasten  recovery. 
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LOBAR  PNEUMONIA. 

{Croupoui  or  Fibrinous  Pntitnifjnia ;  Fueumonitis ;  Lung  Fever,) 

Definition. — ^An  acute  infectious  disease  cansed  bv  the  Mierocoeem 

lance€*latuSi  which  produces  a  specific  inflammation  of  the  parencliymaof 
the  lung  and  marked  constitutional  disturbances — ^chjll,  extreme  prostra- 
tion»  and  fever  wbicli  terminates  by  crisis.  Secondary  septic  complica- 
tions are  frequent.  There  are  different  forms  of  lobar  pneumonia,  cla4?si- 
Bed  according  to  their  clinical  or  pathoh)gie  peculiarities,  as  primary 
lobar  pneumonia,  secondary  lobar  pneumonia,  and  lobar  pneumonia  M'itli 
the  formation  of  new  connective  tissue,  etc.  I  sLall  describe  the  first  two 
forms  under  the  present  heading,  and  the  third  separately  (p,  510). 

Pathology. — Usually  the  lesions  are  confined  to  the  whole  of  one 
lobe  :  less  frequently  to  the  whole  of  one  lung,  and  rarely  to  pans  of 
both  lungs.  From  Jurgensen^s  analysis  of  6 GOO  cases  the  following 
statement,  showing  the  different  situations  of  the  lesions  and  their  relative 
frequency,  was  taken ;  Right  lung,  about  54  per  cent,  ;  left  lung,  about 
38  per  cent. ;  and  both  lungs,  about  8  per  cent.  In  the  right  lung  the 
lower  lobe  was  involved  in  22  per  cent.,  the  upper  in  12  per  cent.»  the 
middle  in  neiirly  2  per  cent*,  and  the  whole  lung  in  about  9  per  cent.  In 
the  left  lung  the  lower  lobe  was  involved  in  about  23  per  cent.,  the  upper 
in  about  7  per  cent.,  and  the  whole  lung  in  about  8  per  cent.  Both  lungs 
were  implicated  in  8  per  cent. 

The  lesions  of  pneumonia  are  those  of  three  stages:  {a)  Stage  of  con- 
gestion or  engorgement;  {b)  Red  hepatization  (consolidation);  and  {^)m 
Gray  hepatization.  | 

{a)  Stage  of  Engorgement — ^The  part  or  parts  implicated  are  of  a  dark- 
red  color,  and  firmer  to  the  feel,  but  less  resilient  and  crepitant,  than 
normal.  The  cut  section  drips  a  blood-stained  serum,  and  dark  hkwd  ■ 
exudes  from  the  distended  capillaries.  The  air-cells  do  not  collapse,  ■ 
though  they  are  not  solid,  since  excised  pieces  float ;  but  the  weight  of  the 
lung-tissue  is  much  increased  and  the  air-sacs  are  distended  witL  the 
corpuscular  exudate.  Collapsed  portions  unvy  be  observed  which  may 
readily  be  insufflated  from  the  bronchus,  and  areas  of  extravasation  may 
occajsiornilly  be  noted  near  the  pulmonary  pleuni. 

On  microscopic  examination  the  alveolar  epithelium  is  seen  to  he 
swollen,  the  capillaries  greatly  distended,  and  the  air-cells  filled  with 
alveolar  epithelial  cells*  red  corpuscles,  and  a  few  leukocytes.  Similar 
elements  occupy  the  small  bronchi,  while  the  mucosa  of  the  larger  bronchi 
is  often  hyperemic. 

(b)  Red  Hepatization. — The  affected  tissue  is  solid,  airless,  ami  firm, 
resembling,  as  the  term  indicates,  liver-tissue.  It  is  reddish  brown  (ma- 
hogany) in  color,  presenting  a  dry,  mottled  appearance,  and  when,  as  is 
usual,  an  entire  lobe  is  involved,  it  is  more  voluminous  than  normal  and 
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its  sarfiice  is  often  furrowed  by  the  impress  of  the  ribs.  Being  airless, 
the  affected  portion  does  not  crepitate,  and  its  weisht  and  specific  gravity 
are  increased.  It  cannot  be  inflated ;  is  extremely  friable,  and  its  lace- 
rated surface  presents  a  finely  granular  aspect,  this  latter  appearance 
being  due  to  the  minute  plugs  of  inflammatory  matter  (fibrin)  which  fill 
the  air-spaces.  The  air-passages  and  small  bronchi  are  distended  with 
similar  material,  and  granular  masses  can  be  removed  from  the  air-cells 
of  a  cat  or  lacerated  surface  bv  carefully  scraping  the  latter.  If  death 
ukes  place  during  this  stage,  the  ante-mortem,  dry,  inflammatory  exudate 
soon  softens,  and  may  flow  from  the  cut  section  as  a  grumous,  viscid  fluid ; 
the  consolidated  tissue  sinks  rapidly  in  water.  The  pulmonary  pleura  is 
covered  with  a  fine  sheet  of  fibrin,  and  in  cases  preceded  or  complicated 
by  marked  pleurisy  the  fibrinous,  inflammatory  exudate  forms  a  thick 
coating  upon  the  pleural  membrane,  and  the  sac  contains  more  or  less 
liquid  effusion  (pleuro-pneumonia). 

Microscopic  examination  shows  the  air-spaces  filled  with  clotted  fibrin, 
in  whose  meshes  are  held  red  blood-corpuscles,  pus-cells,  and  changed 
alveolar  epithelium.  The  interlobular  connective  tissue  may  be  infiltrated 
with  leukocytes  and  fibrillated  fibrin,  but  the  blood-vessels  in  the  walls 
of  the  alveoli  remain  pervious.  The  pneumococci  (micrococci  lanceolati), 
less  frequently  also  streptococci  and  staphylococci,  are  revealed  by  the 
microecope. 

(c)  Gray  Hepatization. — In  this  stage  the  fibrinous  exudation  becomes 
decolorized,  the  surface  at  first  resembling  granite  in  color,  and  later 
appearing  uniformly  gray.  Associated  with  this  change,  and  following 
it,  there  is  fatty  and  granular  degeneration  of  the  inflammatory  exudate, 
in  consequence  of  which  the  latter  becomes  moist  and  soft.  The  exudate 
loses  its  granular  character,  while  at  the  same  time  the  friability  of  the 
lung-tissae  is  further  increased,  and  from  the  surface  of  the  cut  section 
there  flows  usually  a  grayish-white  or  yellowish-white  purulent  liquid. 
Not  less  than  one-half  of  the  fatal  cases  die  in  the  early  part  of  this 
sta^e.  The  pleura  that  invests  the  involved  tissue  is  usually  covered 
with  a  fine  fibrinous  exudation. 

Microscopic  examination  shows  the  air-cells  stuffed  with  leukocytes, 
while  the  other  histologic  elements  (fibrin,  red  blood-cells,  etc.)  have 
disappeared;  and  the  full  development  of  gray  hepatization  marks  the 
beginning  of  resolution,  though  the  latter  process  may  in  reality  begin 
wim  the  commencement  of  the  former.  The  exudate  is  now  softened 
into  a  lianid  material,  with  disintegration  of  cellular  elements,  and  is 
absorbed  by  the  lymphatics.  Resolution  usually  corresponds  in  time  with 
the  occurrence  of  the  crisis,  though  it  may  begin  later.  Again,  the  pro- 
cess may  be  much  prolonged. 

Among  unfavorable  terminations  may  be  noted — 

(1)  Pnndent  Infiltration. — Here  the  lung-tissue  becomes  very  soft,  fri- 
able, and  is  bathed  in  purulent  material ;  and  microscopic  observation 
•hows  the  pus-cells  densely  infiltrating  the  interalveolar  tissue  and  filling 
the  air-spaces  as  well.  This  impairs  the  nutrition  of  the  lung-tissue,  ana 
may  thus  cause  rupture  of  the  septa,  producing 

(2)  Abseosa. — This  is  to  be  attributed  to  subsequent  infection  by 
streptococci,  and  hence  is  a  complicating  lesion.  The  abscesses  vary  in 
site  within  the  widest  limits,  most  frequently  being  situated  near  the  oase 
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of  the  lung,  and  may  occupy  the  periphery  and  rupture  into  the  pleural 
sac,  causing  pyo-pneumothorax.  In  most  instances  the  abscess-cayity 
has  a  fistulous  connection  with  a  bronchus,  but  occasionally  the  abscesses 
become  encapsulated  in  fibrous  tissue,  their  contents  undergoing  first 
caseous,  and  then  calcareous,  degeneration.  Rarely  they  open  into  the 
pericardium,  an<i  still  more  seldom  externally.  They  may  be  small  and 
multiple,  in  which  case  they  sometimes  coalesce,  forming  large  abscesses. 

(3)  Gangrene  may  rarely  follow,  but  is  due  to  a  specific  cause,  and 
hence  does  not  belong  peculiarly  to  the  pneumonic  process. 

(4)  Induration. — A.  Frankel  states  that  in  a  few  instances  (about  1 
per  cent.)  pneumonia  ends  in  induration,  and  is  found  upon  section  to  be 
smooth  and  its  tissue  resistant.  The  surface  of  the  cut  section,  sometimes 
shows  a  peculiar  transparency,  with  characteristic  yellow  specks,  due  to 
the  collection  of  cells  which  have  become  fiettty. 

Microscopically,  the  alveoli  are  seen  to  be  blocked  up  by  connective 
tissue  resembling  polypi  and  containing  vessels.  By  its  structure  it  re- 
calls the  process  of  organization  in  a  thrombus,  and  is  probably  due  to 
secondary  infection  witn  a  specific  bacillus.  It  may  also  be  observed 
after  broncho-pneumonia. 

Changes  in  Other  Viscera.-^The  heart  often  appears  pale  and  is  flabby, 
but  upon  microscopic  examination  the  muscular  cell-fibers  of  the  organ 
are  not  found  to  be  degenerated,  except  in  rare  and  usually  protracted 
cases.  The  cardiac  chambers,  particularly  the  right,  are  distended  with 
firm,  tough  clots,  which  are  usually  removable  en  masse  from  the  great 
vessels  in  the  form  of  arboreal  casts.  To  account  for  the  great  tendency 
to  coagulation  of  the  blood  in  pneumonia  is  the  fact  that  its  fibrinous  ele- 
ments are  vastly  increased. 

Pericarditis  occurs  in  about  5  per  cent,  of  the  cases,  and  is  relatively 
more  frequent  in  left-sided  or  double  pneumonia.  Endocarditis  is  more 
common,  especially  the  ulcerative  form,  which  was  present  in  11  out  of 
100  autopsies  (Osier).  With  malignant  endocarditis  the  lesions  of  men- 
ingitis are  often  combined,  but  as  a  separate  complication  meningitis  is 
rarely  encountered. 

The  spleen  is  congested,  moderately  enlarged,  and  softened,  and  the 
liver  is  likewise  hyperemic  an<l  somewhat  swollen.  In  the  kidneys  are 
found  the  lesions  of  parenchymatous  inflammation,  and  with  remarkable 
frequency  also  those  of  chronic  interstitial  inflammation.  A  catarrhal 
state  of  the  gastro- intestinal  mucosa  (often  with  jaundice)  is  common ; 
and  a  frequent  complicating  change  is  croupous  inflammation  of  the  colon. 
A  true  diphtheritic  colitis,  however,  occurs  but  seldom. 

Etiology. — Bacteriology. — The  generally  accepted  specific  cause  of 
pneumonia  is  the  Micrococcus  lanceolatus  of  Frankel.  It  is  a  lance- 
shaped  (slightly  elliptic)  coccus,  united  in  pairs  (a  fact  to  which  it  owes 
its  name  of  diplococcus),  and  is  present  occasionallv  in  the  nose.  Eu- 
stachian tubes,  and  larynx  of  healthy  individuals.  Netter  found  it  in  20 
per  cent,  of  the  specimens  of  buccal  secretion  taken  from  well  persons, 
and  to  the  presence  of  this  germ  is  to  be  ascribed  the  form  of  septicemia 
induced  in  animals  l»y  inoculation  with  saliva.  It  is  present  in  about  90 
per  cent,  of  all  instances  of  pnoumonia,  and  in  persons  who  have  had 
the  disease  it  is  iletectahle  for  many  months  or  oven  years.  It  is  gen- 
erally present  in  pure  culture,  but  may  be  associated  with  pyogenic  organ- 
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It  is  probable  that  Friedlander's  bacillus  and  other  micro-organ^ 
isms  may  also  have  the  power  to  cause  the  disease ;  and  Wassermann  ^ 
suggests  that  specific  forms  of  pneumonia  may  coexist  in  the  same  indi- 
imMl^  as,  for  example,  lobar  pneumonia  and  influenzal  pneumonia,  the 
littar  being  dae  to  the  bacillus  of  Pfeiffer.  The  Micrococcus  lanceolatus 
(Fig.  15)  can  be  readily  demonstrated  in  the  sputum  by  treating  a  cover- 


Fw.  15.-Diplococcui  pneumoniffi.  from  the  heart's  blood  of  a  rabbit ;  X  1000  (Frftnkel  and  Pfeiilbr). 

slip  preparation  ^^  with  glacial  acetic  acid,  and  then,  after  washing  off  the 
acid,  dropping  on  anilin  oil  and  gentian-violet,  which  is  to  be  poured  off 
Md  renewed  two  or  three  times." 

The  mode  of  infection  is  not  positively  known,  but  it  is  highly  probable 
that  tjie  pneumococcus  is  inhaled.  The  first  and  chief  effects  of  the  germ 
tre  local — in  the  lung,  though  it  may  reach  more  distant  portions  of  the 
body,  such  as  the  pleura,  pericardium,  endocardium,  meninges,  etc.,  and 
the  latter  structures  may  rarely  be  invaded  in  the  absence  of  involvement 
of  the  lung.  To  the  widespread  distribution  of  the  pneumococcus  is  due, 
in  part,  the  septicemic  process  sometimes  observed.  Usually,  then,  the 
disease  is  a  local  one  at  the  start,  but  soon  the  toxins  of  the  Micrococcus 
lanceolatus  become  diffused  throughout  the  system,  producing  a  general 
disturbance.  Secondary  infection  with  other  specific  organisms  (strepto- 
cocci, staphylococci,  etc.)  commonly  occurs  in  the  various  organs  of  the 
body. 

t^rediaposing  Causes.— (1)  Endemic  Influence. — Among  the  popu- 
lace of  a  community  sporadic  cases  constantly  occur,  although  persons 
leading  an  out-of-door  life  in  rural  districts  are  less  susceptible  to  the  dis- 
ease than  are  residents  in  cities.     That  endemics  of  pneumonia,  often  of 

'  DeuUeke  medieiniaehe  WocheHSchrifl,  I^eipzig,  Nov.  23,  1S93. 
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Berious  type,  may  occur  in  solitary  buildings  (barracks,  tenement-housee^ 
inatitutions,  etc.)  cauDot  be  successfully  denied,  and  here  the  diseoiie 
appears  to  make  for  itself,  rarely,  a  permanent  home.  We  may,  with 
justice,  attribute  these  outbreaks  to  defects  in  local  sanitary  conditions, 
Tflrbich  favor  the  propagation  of  the  specific  agent  and  tend  to  lower  the 
bodily  resistance  to  bacillary  invasion* 

("2)  Epidemic  Infiueace.— ^From  time  to  time  pneumonia  prevails  exten- 
sively, and  appears  to  spread  throughout  a  considerable  percentage  of  the 
entire  population  of  urban  and  rural  districts.  It  may  also  originate  in 
the  endemic  form  in  tenement- houses  and  institutions,  and  increase  in  its 
scope  until  it  assumes  an  epidemic  character.  The  epidemic  form  of 
pneumonia  is  at  times  confined  to  private  homes  (house  epidemics),  and 
in  the  winter  of  1894  I  saw,  with  Dr.  W.  K.  Mattern  of  Philadelphia, 
3  cases  develop  in  rapiil  succession  in  one  family.  A  Sister  of  Charily, 
after  nursing  two  of  the  patients  faithfully  for  a  period  of  ten  days,  was 
also  attacked  and  died  of  the  disease.  There  are  many  similar  instances 
on  record  in  wliieh  several  members  of  the  same  family  have  contracted 
the  disease  at  about  the  same  time,  and  it  is  possible  that  the  house- 
epidemic  form  may  spread  by  contagion.  An  instructive  epidemic  is 
reported  by  W.  B,  Rodman,  who  states  that  118  cases  of  pneumonia, 
with  25  deaths,  occurred  in  a  prison  population  of  735 ;  and  numerous 
epidemics  of  similar  character  have  been  observed  in  other  localities, 
both   at  home    nnd  abroad. 

(8)    GeograpMc    Distribution. — Pneumonia    may    he    said    to    be   an  ■ 
almost  universally  distributed  affection.    It  prevails,  however,  more  exten-  ™ 
sively  in  certain  countries  than  in  others,  and  occurs  more  frefjuently  in 
certain  sections  of  the  same  country  than   in  others,     Thus^  Del  afield ' 
points  out  the  fact  (based  on  the  eighth  and  nintli  census  reports)  that  in 
the  United  States  the  disease  is  of  more  frequent  occurrence  in  the  South 
than  in  the  North.     Climate, /Jcr  se,  does  not,  however,  exercise  a  notable  ^ 
influence,  ■ 

(4)  Season. — Of  5905  cases  collected  by  Seitz  in  Munich,  36.8  per 
cent,  occurred  in  the  sEring,  32  per  cent,  in  winter,  15.7  per  cent,  in 
autumn,  and  15.3  per  cent,  in  the  summer.  The  period  of  maximum 
frequency  of  the  affection  in  temperate  climates  is  usually  from  the  begin- 
ning of  February  to  May,  inclusive,  and  the  next  most  frequent  period 
is  from  l>e**ember  until  February.  In  London  most  cases  appear  between 
the  end  of  March  and  the  end  of  June  (Herringhan).  The  period  of 
greatest  frequency  will  be  found  to  correspond  in  time  with  the  ]K*nod  of 
the  greatest  vicissitudes  of  temperature  and  humidity,  though  it  cannot 
be  affirmed  positively  that  there  is  an  essential  connection  between  the 
latter  condition  and  pneumonia.  Kichter^  claims  that  when  the  atmo- 
spheric pressure  is  high  the  cases  are  more  numerous ;  while,  on  the  other 

,nd,  when  it  is  low  the  cases  are  much  fewer  in  number. 

(5)  **  Catching  coM  **   is  often  followed  by  pneumonia,  but  frequently 
ere  is  no  such  history.     In  this  condition  the  mucosa  of  the  respiratory 

passages  is  so  altered  as  to  become  more  susceptible  to  infection  with  the 
pDeumococcus,  and  hence  the  so-called  *'cold'*  is  a  predisposing  caase. 

*  *•  E>ifieaAes  of  the  Luags,"  Ameriatn  Text^Book  of  the  Tkwnf  and  Pradice  of  Mtdiemit^ 
Pepper,  vol.  ii.  p.  540. 

'  The  jQumal  of  the  ^mmeoJi  ir«d  Anoc,  Aug.  4,  1894,  p.  188. 
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facts  as  these  al&o  explaiD  '^vhy  pneumonia  occurs  with  undue  tVe- 
Inency  in  persons  following  certain  occupations  exposing  them  to  those 
'external  influences  that  are  apt  to  excite  *^eold/' 

(6)  Traumatism,^ — Followinr^  injuries,  especially  of  the  chest,  pneu- 
monia occurs  quite  fretjuentlj.     Contusions  of  the  thorax  by  lowering 

the  vital  power  and  resistance  of  the  tissues  probably  produce  the  same 
loc-al  effects  as  taking  ^'eold.' 

(7)  Age. — Lobar  pneumonia  is  common  at  all  periods  of  life,  and 
during  the  first  two  years  of  life  lobar  pneumonia  i^  quite  frequent*  Be- 
tWfen  two  and  twenty  years  of  age  there  iis  less  liability,  and  between 
twenty  and  forty  it  is  again  increased  :  while  from  forty  to  sixty  years 
susceptibility  again  diminishes.  After  the  latter  period  it  augments 
rapidly. 

(8)  Sex* — Males  are,  on  the  whole,  more  frequently  attacked  than 
females,  the  iliscrepancy  in  the  relative  number  of  cavSes  being  greatest 
from  the  twentieth  io  the  fiftieth  yeai-s  of  age,  and  being  due  to  the  dif- 
ferent degrees  of  liability  to  exposure  in  the  twu  sexes. 

(9)  Unhygienic  Suirouadmgs. — The  disease  is  more  frequent  among 
the  lower  than  the  biglier  classes — a  fact  due  to  the  improved  hygienic 
surroundings  of  the  latter,  since,  doubtless,  anything  tbut  will  lower  the 
vital  energy  will  serve  as  a  predisposing  fiict<jr, 

(10)  Circmiistances  connected  with  IndiTiduals, — The  alcoholic  is  espe- 
cially pnjne  to  this  disea>ic\  any  or  all  habits  that  tend  to  depres.s  the  ner- 
Tous  system  acting  as  predisposing  causes.  Certain  chronic  diseases  may 
exert  an  influence  (chronic  Bright 's  disease,  organic  heart -affect  ions,  car- 
cinoma, diabetes,  etc.)  ;  but,  contrtiry  to  what  is  observecl  in  other  acute 
infectious  diseases  (typhoid  fever  in  particular),  susceptibility  is  not  so 
great  among  immigrants  and  new-comers  as  among  the  natives  and  the 
older  residents. 

(11)  Prior  Attacks. — ()ne  attack  undoubteilly  leaves  the  system  more 
susceptible  to  the  disease,  so  that  repeated  attacks  may  occur  in  the 
eame  individual*     And  yet  while  it  is  true  that  persons  have  liad  nu- 

^  merous  attacks — ten  or  mon? — this  predisposing  influence  has  probably 
been  overestimated  by  most  writers* 

Tmmnnity. — The  results  of  the  investigations  of  Behring  and  Kitasato 
with  the  blood-serum  of  animals  which  had  been  immunized  against  tetanus 
and  diphtheria  led  Drs,  G,  and  F.  Klemperer  to  experiment  upon  the  lower 

I  inimals  with  Frank  el's  diplococcus.  They  found  that  the  rabbit  could 
be  rendered  immune  by  intravenous  or  subcutaneous  injections  of  large 
amounts  of  the  fluid  bouillon-cultures  or  of  the  glycerin-exlniet.  From 
10  to  20  c.c,  of  serum  taken  from  a  non-receptive  anirufil  were  injected 
into  the  veins  of  an  animal  that  was  sufl'ering  from  typical  pneumonia 
(mrtiflcially  produced),  whereupon  the  symptoms  subsided  rapidly  and  the 
animal  entered  upon  a  speedy  recovery.  The  same  serum,  used  in  a 
similar  manner  upon  healthy  receptive  animals,  rendered  them  non-recep- 
tive. The  important  truth  that  the  serum  of  the  blood  of  patients  dur- 
ing convalescence  from  pneumonia  contains  an  antitoxin  which,  when 
inject e«l  into  the  venous  system  of  infected  animals,  is  found  ]>otent  to 
cut  short  the  disease,  has  also  been  demonstrated  by  these  observers. 
They  have  employed  the  blood-serum  of  pneumonic  patients  after  the 
crisia^  injecting  it  into  other  patients  before  the  crisis  with  a  view  to 
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inducing  the  latter,  nnd  success  has  attended  their  efforts  in  6  eases. 
The  (luestion  of  serum-therapy  for  this  imporlant  aifection  in  man  is 
not  finally  cleared  up,  and  is  still  beset  with  difficulties  ;  but  that  the 
pneumococeus  engenders  a  virus — pneumotoxin— which  produces  eleva- 
tion of  temperature,  etc.  has  been  clearly  demonstrated  by  the  Klemperer 
brothers*  Again,  that  this  substance,  acting  upon  the  albuminous  ele- 
ments of  the  body,  generates  an  an ti pneumotoxin  which  circulates  in  the 
blood  and  neutralizes  the  pneumotoxins  as  they  are  formed,  inducing  the 
crisis,  has  also  been  clearly  proved.  Antipneumotoxin,  however,  ha^  not 
as  yet  been  isolated. 

Clinical  MistOTy,-^  Prodrome  a  are  rare,  and  when  present  coosist 
merely  of  a  slight  general  indisposition,  lasting  a  day  or  more.  Rarely, 
there  is  cough,  thoracic  oppression,  and  slight  chest-jiains  (simple  bron- 
chitis), that  may  or  may  not  be  connected  with  the  pneumonic  process. 
When  this  is  the  case,  however,  the  invasion  may  be  marked  by  sudden, 
great  thoracic  oppression  or  by  a  gradual  development  of  the  local  and 
general  symptoras. 

Usually  the  onset  is  very  abrupt,  being  marked  by  a  severe  rigor, 
which  has  a  duration  of  from  half  an  hour  to  an  hour,  during  which  pe» 
riod  the  patient  feels  most  uncomfortable,  and  is,  indeed,  very  ill.  The 
initial  chill  may  occur  at  any  hour  of  the  day  or  night,  tiic  fever  rising 
inmiediately  and  rapidly,  and  the  temjterature  often  mounting  to  104° 
F.  {40^  C.)  or  even  higher  in  the  course  of  a  few  bours.  The  skin  be- 
comes harsh  and  dry,  the  face  flushed,  and  the  cheek  on  the  side  affected 
often  shows  a  circumscribed  deep-red  spot.  Prostration  is  pronounced, 
and  headache  and  other  nervous  disturbances  (restless  delirium,  etc.) 
accompany  and  follow  the  ushering-in  symptoms. 

The  tJionn-ic  mpitptoms  follow  closely  n\ion  the  termination  of  the 
chill.  Inspiration,  particularly  if  deep,  causes  a  stabbing  pain  in  the 
affected  side  ;  the  respirations  are  hurried*  somewhat  jerking  and  shallow 
(panting),  while  the  pain  persists,  and  later  dyspnea  may  become  marked, 
with  accelerated  breatliing.  Cough  sets  in  early^  and  is  dry  and  pain- 
ful during  the  first  day  or  even  longer,  and  may  be  attended  with  expec- 
toration, which  generally  presents  a  characteristic  ruHtif  or  hlood'Statned 
appearan(*e.  The  physical  signs  rarely  appear  before  the  end  of  the 
first  day,  and  souietimes  as  late  as  the  thinl  (central  pneumonia);  in  the 
latter  form  the  local  symptoms,  as  cough,  dyspnea,  and  sometimes  pain, 
are  either  wanting  or  feeblyjnarked  during  the  first  three  or  four  days, 
and  the  clinical  picture  is  composed  of  the  general  features  only. 

Anorexia  is  usually  complete;  thirst  is  excessive,  and  there  may  be 
vomiting  at  the  onset,  the  bowels  being  generally  constipated,  though 
diarrhea  may  not  infrequently  be  present.  The  patient  in  most  instances 
lies  upon  the  affected  side  until  the  pain  has  in  great  part  subsided,  and 
then  he  is  apt  to  assume  the  dorsal  position,  exposing  to  full  view  an 
anxious  countenance,  with  a  characteristic  liush  upon  the  cbeek,  while 
the  alfe  nasi  are  seen  to  dilate  forcibly  during  inspiration.  Very 
frer|uently  herpes  on  the  lips  or  nose  appears  about  this  time,  and 
forms  a  valufihle  diagnostic  symptom.  The  nocturnal  remissions  are 
slight,  the  temperature  being  of  the  continued  tvpe,  and  the  fever  con- 
tinues high— 104^  to  105^  F,  (40.5°  C.)— for  from  five  to  ten  days,  and 
generally  teruiinates  by  crisis.     The  pulse  is  somewhat  tjuickened,  but 
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the  pulse-respiration  ratio  is  not  maintained.  The  other  general  features 
last  until  the  crisis  occurs,  or  even  increase  in  severity,  but  do  not  out- 
last this  period ;  many  of  the  local  symptoms,  however,  and  particularly 
pain,  are  greatly  improved  before  the  crisis  is  reached. 

As  will  be  seen  hereafter,  the  general  course  of  pneumonia  is  modi- 
fied by  a  variety  of  interfering  conditions  that  have  relation  to  compli- 
cations, individual  circumstances,  severity  of  the  type,  etc.  In  the  in- 
stances in  which  the  crisis  is  reached  convalescence  is  rapidly  established. 
The  crisis  may  be  accompanied  by  special  symptoms,  as  copious  sweat- 
ing or  diarrhea. 

Leading  Symptoms  in  Detail — ^Local  or  Bespiratory  Symptoms. — In- 
creased frequency  of  the  respirations  is  a  characteristic  symptom,  the  rate 
varying  from  40  to  60  per  minute  in  adults,  and  in  children  from  60  to 
90  or  more.  It  is  pantins  in  character,  particularly  when  pneumonia 
occurs  in  old  subjects,  and  both  inspiration  and  expiration  are  brief, 
though  sometimes  separated  by  a  rather  long  pause.  Expiration  is 
usually  accompanied  by  an  audible  ''  grunt,"  indicating  great  oppression, 
and  while  actual  dyspnea  is  a  frequent  symptom,  it  may  be  absent  or  as 
the  case  progresses  may  become  either  increased  or  greatly  diminished 
according  to  the  severity  of  the  type. 

The  chief  causes  of  the  rapid  and  labored  breathing  are  the  involve- 
ment of  a  large  portion  of  the  lung,  associated  general  bronchitis,  peri- 
carditis or  extensive  pleurisy,  cardiac  failure,  collateral  congestion  with 
edema,  fever,  and  the  intense  pain  in  the  side. 

The  pulse-respiration  ratio  is  disturbed,  the  relation  now  being  1  to 
2,  or  even  1  to  1.5,  instead  of  1  to  4,  as  in  health  (see  Fig.  16). 

Pain  in  the  affected  side  is  in  most  cases  developed  within  a  few  hours 
after  the  initial  chill,  and  after  lasting  two  or  three  days  gradually  dis- 
appears. It  is  stabbing  in  character,  and  usually  referred  to  the  region 
immediately  below  the  nipple  or  to  the  axilla,  and  rarely  to  other  points 
(abdomen,  flank).  In  most  instances  it  is  not  severe  until  greatly 
intensified  by  the  cough,  which  always  aggravates  this  symptom,  as  does 
deep  inspiration.  The  pain  is  due  to*  implication  of  the  pleura  covering 
the  inflamed  lung,  and  may  be  entirely  absent,  though  usually  in  the 
aged  only. 

The  coughy  like  the  chest-pain  and  respiration,  is  somewhat  charac- 
teristic, being  frequent,  short,  dry,  and  voluntarily  repressed,  because  it 
is  attended  with  increased  suffering.  Yet  there  are  cases  that  run  their 
entire  course  without  cough,  and  this  especially  in  the  aged  and  in 
drunkards. 

The  Sputum, — At  first  mucoid  and  frothy,  it  soon  becomes  of  a  cha- 
racteristic rustt/  color.  It  consists  of  a  frothy,  fluid  mucus  containing 
an  abundance  of  small  viscid  masses  of  a  yellowish-  or  reddish-brown 
color,  from  admixture  of  blood.  The  chief  peculiarity  of  the  sputum  in 
fully  developed  cases  is  its  viscidity  and  tenacity^  often  adhering  to  the 
receptacle  even  though  the  latter  be  inverted;  owing  to  its  adhesive 
quality  it  is  ejected  from  the  mouth  with  considerable  difiiculty  by  the 
patient.  About  the  time  of  the  crisis  the  sputum  usually  becomes  more 
abundant,  distinctly  purulent,  and  its  expulsion  easy,  but  rarely  it  may 
be  absent  after  the  crisis.  In  severe  types  of  the  disease  it  may,  at  the 
outset,  consist  largely  of  pure  blood,  and  in  adynamic  forms  it  is  often 
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thinner  and  darker  in  color  {prune-juice).  There  are  cases  in  which 
there  is  an  abundance  of  mnco-purulent  expectoration  when  extensive 
associated  bronchitis  occurs,  and,  on  the  other  hand,  instances  are  met 
with  in  which  nothing  is  expectorated  save  a  little  light-colored  mucus. 
In  old  persons  or  in  those  previously  enfeebled  there  may  be  no  expec- 
toration whatsoever.  The  amount  is  therefore  exceedingly  variable,  not 
only  in  different  cases,  but  also  in  different  stages  of  the  affection. 

Under  the  microscope  the  sputum  is  seen  to  contain  red  blood-cor- 
puscles,  alveolar  epithelium,  the  Micrococcus  lanceolatUrS  (usually  with 
other  micro-organisms),  pus-corpuscles,  and  small  fibrinous  casts. 

General  Feanires. — The  Feyer. — As  I  have  already  stated,  the  fever 
rises  rapidly  during  the  initial  chill,  so  that  in  eight  to  twelve  hours  the 
temperature  reaches  104°  or  105®  F.  ^40.6®  C).  It  then  remains  high 
until  the  crisis,  pursuing  the  continuea  type,  with  nocturnal  remissions 
amounting  to  a  degree  or  over,  while  the  daily  fluctuations  correspond 
with  the  normal,  except  that  they  are  now  somewhat  exaggerated.  In 
children  the  rigor  is  almost  always  replaced  by  convulsions.  The  tem- 
perature has  a  lower  average  range  in  persons  previously  debilitated,  in 
old  people,  and  in  drunkards,  than  in  healtny  adults  and  children. 
During  the  febrile  period  there  may  be  observed  a  pronounced  fall  of 
temperature— pseudo-crisis — but  the  temperature  again  rises  to  its  former 
height.  This  may  occur  quite  early,  though  more  often  it  precedes  the 
true  crisis  by  a  day  or  two ;  and  rarely  it  may  take  place  repeatedly, 
and  the  temperature-curve  bear  a  strong  resemblance  to  the  remittent  or 
even  the  intermittent  type,  regardless  of  any  malarial  infection.  The 
temperature  may  be  unusually  high,  106°  F.  (41.1°  C.)  or  even  107°  F. 
(41.6°  C),  these  striking  elevations  sometimes  immediately  preceding 
the  crisis  (perturbatio  criticd) ;  but  this  does  not  belong  particularly  to 
pneumonia.  It  is  especially  characteristic  of  pneumonia,  however,  that 
the  fever  terminates  by  crisis  ;  hence  a  mere  glance  at  the  temperature- 
chart  may  serve  to  complete  the  diagnosis  in  doubtful  cases  (see  page 
141).  The  crisis  may  occur  anywhere  from  the  end  of  the  third  to  the 
fourteenth  day,  but  in  the  majority  of  instances  it  is  on  the  fifth  or  the 
seventh.  The  temperature  usually  falls  during  the  night,  and  the  drop 
is  accompanied  by  copious  perspiration,  so  that  by  the  following  morn- 
ing the  thermometer  is  found  to  register  at  the  normal,  or  more  often  a 
subnormal,  point  (96-95°  F. — 85°  C).  This  fall  in  temperature  may 
also  be  interrupted  by  fresh  though  slight  exacerbations. 

The  duration  of  the  period  of  decline  is  usually  from  eight  to  twelve 
hours.  It  may  be  much  shorter,  but  more  often  is  much  longer,  just  as 
when  the  decline  takes  place  by  lysis.  The  latter  mode  of  termination 
is  usually  due  to  some  complication,  and  when  the  high  fever  persists 
for  an  indefinite  period  (twelfth  to  fourteenth  day  or  longer),  it  is  usu- 
ally due  to  delayed  resolution. 

Oircnlatory  Symptoms. — Most  important  is  it  to  study  the  condition 
of  the  heart  and  pulse  in  cases  of  pneumonia.  The  average  pulse-rate 
in  typical  cases  is  about  100  to  108  per  minute,  and  when  it  exceeds 
120  there  is  just  cause  for  alarm.  The  rate  may  be  increased  either 
suddenly  or  gradually,  but  in  any  event  augmented  frequency  implies 
danger,  since  it  is  a  certain  indication  of  failure  of  heart-power.  The 
latter  may  be  due  to  the  influence  of  the  poison  secreted  by  the  diplo- 
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cocci,  to  previous  organic  disease  of  the  heart,  or  to  some  complicating 
condition  (pericarditis,  collateral  edema,  etc.),  and  the  period  of  great- 
est liability  is  in  the  advanced  stage  of  the  disease.  At  first  the  pulse 
is  small,  but  a  little  later  full  and  bounding.  With  complete  and  ex- 
tensive consolidation  the  pulse  is  apt  to  become  small,  due  to  the  fact 
that  a  lessened  amount  of  blood  reaches  the  left  ventricle  and  the  gen- 
eral systemic  circulation.  Dicrotism  is  sometimes  noticeable,  and  an 
irregularity  in  the  volume  and  rhythm  of  the  pulse  mav  be  observed ; 
it  is  an  unpropitious  sign.  In  the  aged  and  the  debilitated  a  small, 
feeble,  and  frequent  pulse  may  be  present  throughout  the  attack. 

The  heart-sounds  are  clear,  and  owing  to  increased  tension  in  the 
pulmonary  vessels  the  pulmonary  second  sound  is  accentuated.  This 
is  the  state  of  things  throughout  in  favorable  cases.  With  failure  of 
the  right  ventricle  (a  not  rare  event)  there  arise  the  signs  of  dilatation 
of  this  chamber  (extension  of  cardiac  dulness  to  the  right,  epigastric 
impulse,  a  low  svstolic  murmur,  shortening  of  the  diastole,  or  fetal  neart- 
sounds,  sisns  of  venous  stasis,  and  indistinctness  of  the  pulmonary  sec- 
ond sound).  The  strength  of  the  right  ventricle,  upon  which  so  much 
depends  in  pneumonia,  is  indicated  by  the  character  of  the  pulmonic 
second  sound.  A  soft,  low-pitched  murmur  is  sometimes  audible  in  the 
mitral  and  pulmonary  zones. 

The  blood' appearances  are  somewhat  characteristic.  The  researches 
of  Lache '  show  that  leukocytosis  is  of  some  value  in  determining  be- 
tween the  crisis  and  pseudo-crisis,  continuing  in  spite  of  the  fall  of  tem- 
perature, etc.  in  pseudo-crisis,  while  it  disappears  with  the  true  crisis. 

Stienon '  finds  that  in  the  febrile  stage  the  polynuclear  forms  predom- 
inate, but  as  soon  as  these  diminish  the  eosinophils  begin  to  increase. 

The  red  corpuscles  and  hemoglobin  remain  little  changed  during  the 
course  of  the  disease,  but  show  a  marked  decrease  almost  immediately 
after  the  actual  crisis.*  The  prognostic  significance  of  absence  of  leu- 
kocytosis would  seem  to  be  considerable,  as  this  symptom  serves  to  dis- 
tinguish pneumonia  from  influenza,  in  uncomplicated  cases  of  which  it 
does  not  occur.  The  blood-plates  are  also  increased  in  number  (Hayem), 
and  the  micrococcus  has  been  found  in  the  blood,  though  rarely. 

Cerebral  Symptoms. — Headache  sets  in  early  and  may  be  a  prominent 
and  persistent  feature.  In  many  cases,  and  particularly  in  children, 
the  disease  is  ushered  in  by  convulsions,  this  symptom  occurring  more 
often  in  the  apical  than  in  the  basilar  form  of  pneumonia.  Delirium 
may  come  on  during  the  acme  of  the  disease  and  may  assume  a  maniacal 
form,  but  more  often  in  my  experience  consciousness  has  been  retained 
during  the  whole  attack  in  all  but  the  severest  cases.  In  the  drunkard 
delirium  tremens  usually  develops,  and  may  anticipate  the  symptoms 
referable  to  the  lungs ;  and  I  fully  agree  with  Osier  in  stating  that  it 
should  be  an  invariable  rule,  if  fever  be  present,  to  examine  the  lungs 
in  delirium  tremens.  These  cases  may  often  be  appropriately  termed 
"  walking  pneumonia,"  since  they  go  about  until  excitement  gives  way 
to  a  coma  that  deepens  into  death.    In  adynamic  forms  a  low,  muttering 

*  Berliner  Idin.  Woch.,  1893,  Nos.  36  and  37. 
«  La  PresMe  MSd.,  July  13,  1895. 

'Sadler,  Fort^chritie  der  yMicirXy  1892;  Leichtenstein,  Uebtr  dtr  Hdmoglolnn-gehaH 
des  BIuUa,  etc,  Leipzig,  1892. 
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delirium  is  fireqnent,  and  is  sometimes  accompanied  with  more  or  less 
coma. 

In  the  so-called  cerebral  pneumonia  the  nervous  phenomena  are  ouite 
pronounced,  and  simulate  closely  cases  of  cortical  meningitis.  It  is 
often  associated  with  excessively  high  fever,  except  in  the  aged,  when 
the  cerebral  symptoms  are  also  well  marked,  but  the  fever  is  moderate. 
Most  authors  contend  that  apical  pneumonias  are  apt  to  assume  the 
cerebral  type,  but,  according  to  my  own  experience,  this  dictum  is  cor- 
rect as  relating  to  children  only.  Most  authors  also  state  that  double 
pneumonias  are  characterized  frequently  by  severe  cerebral  symptoms, 
vet  I  have  seen  several  instances  in  the  aault  without  unusual  nervous 
phenomena. 

The  Ontaneons  Symptoms. — As  stated  before,  herpes  is  common  and  its 
diagnostic  importance  is  considerable.  Naso-labial  herpes  is  but  little 
less  frequent  in  this  disease  than  in  malaria,  being  present  in  about  one- 
third  of  the  cases.  It  usually  comes  out  from  the  second  to  the  fifth 
day  of  the  disease,  and  rarely  may  appear  upon  the  cheek,  lobe  of  the 
ear,  the  genitals,  forearm,  or  upon  the  mucosa  of  the  tongue.  Sweats 
are  not  common  during  the  height  of  the  disease,  but  usually  accom- 
pany defervescence,  when  they  may  be  copious.  The  deep-red  circum- 
scribed spot  upon  one  cheek  {mahogany  flu%h\  usually  on  the  side  of 
the  affected  lung,  has  already  been  mentioned.  Urticaria  has  been  ob- 
sened,  though  rarely. 

Difestiye  System. — The  mucous  membrane  of  the  mouth  is  dry,  the 
tongue  has  a  coating  of  a  yellowish-white  color,  becoming  dry  and  orown 
in  cases  representing  a  low  form,  and  anorexia  and  thirst  are  present. 
Vomiting  is  not  uncommon  at  the  outset,  and  may  be  repeated,  while 
constipation  is  the  general  rule  and  diarrhea  the  frequent  exception. 
The  above  symptoms  spring  from  the  marked  fever.  Splenic  enlarge- 
ment of  slight  degree  can  usually  be  detected  on  palpation,  but  the  liver 
is  not  perceptibly  increased  in  size. 

Urinary  Symptoms. — The  urine  is  febrile,  diminished  in  amount, 
and  bigh-colored,  the  urea  and  uric  acid  being  greatly  in  excess.  On 
the  other  hand,  the  chlorids  are,  according  to  the  older  authors,  either 
diminished  in  amount  or  absent  during  the  febrile  stage,  presumably  for 
the  reason  that  they  pass  into  the  inflamed  lung-tissue.  They  are  not, 
however,  constantly  absent,  and  sometimes  they  are  not  even  lessened, 
in  pneumonia;  moreover,  their  disappearance  is  not  peculiar  to  this  dis- 
ease. The  above-mentioned  facts  justify  two  important  inferences :  (1) 
The  absence  of  chlorids  is  a  symptom  of  little  diagnostic  value  ;  and 
(2)  their  reappearance  in  the  urine  toward  the  close  of  pneumonia  is  of 
small  prognostic  worth.     Slight  (febrile)  albuminuria  is  common. 

Ph]r8i(^  Signs. — Stage  of  Congestion. — The  density  of  the  lung  is 
increased,  but  the  involved  tissue  is  not  consolidated  and  the  pleura  is 
not  vet  covered  with  fibrin. 

Inspection. — The  movements  of  the  afiected  side  (especially  if  the 
base  be  involved)  are  defective,  the  degree  of  expansion  being  much 
diminished.  In  double  pneumonia  the  costal  type  of  breathing,  com- 
bined with  a  vigorous  play  of  the  abdominal  muscles,  is  observed. 

Palpation. — There  is  a  slight  increase  in  the  tactile  fremitus  over 
the  congested  area. 
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Percussion. — The  note  may  be  normal,  though  more  often  it  is 
briefer,  higher-pitched,  or  even  distinctly  tympanitic. 

Auscultation. — The  breath-sounds  are  weak,  and  sometimes  become 
broncho-vesicular  upon  deep  inspiration,  while  over  the  unaffected  lune- 
tissue  they  are  exaggerated.  If,  as  often  happens,  inflammatory  prod- 
ucts due  to  associated  bronchitis  occupy  the  small  bronchi,  subcrepitant 
r&les  may  be  audible.  The  crepitant  r^e,  however,  is  rarely  heard 
until  the  close  of  the  first  stage  or  until  fibrin  coats  the  pleural  sur- 
faces, and  I  cannot  agree  with  the  view  of  certain  authorities  who  claim 
that  this  rfile  is  produced  in  the  air-cells  and  finer  bronchi. 

Stage  of  Consolidation. — Inspection. — There  is  little  or  no  expansive 
motion  of  the  chest  over  the  affected  area,  while  upon  the  unaffected 
side  it  is  increased.  The  volume  of  the  thorax  on  the  diseased  side  is 
increased,  as  shown  by  mensuration,  but  the  intercostal  depressions  are 
not  effaced. 

Palpation  renders  clearly  perceptible  the  defect  or  absence  of  expan- 
sion. Vocal  fremitus  is  usually  much  increased,  though  in  exceptional 
instances  it  is  diminished  or  absent — a  circumstance  which  can,  as  a 
rule,  though  not  invariably,  be  attributed  to  an  associated  pleurisy  with 
more  or  less  effusion.  Frequently  a  friction-rub  is  felt  before  complete 
consolidation  is  established. 

Percussion. — Varying  degrees  of  dulness  are  obtained  in  this  stage, 
and  before  the  lung-tissue  becomes  thoroughly  solidified  the  note  may 
have  a  tympanitic  quality.  After  complete  consolidation  there  is  usu- 
ally marked  or  absolute  dulness  posteriorly,  while  the  note  may  be  more 
or  less  tympanitic  anteriorly,  where  the  vibrations  are  more  apt  to  reach 
the  air  in  the  larger  broncni.  A  sense  of  resistance  is  offered  to  the 
pleximeter-finger,  but  not  to  the  same  degree  as  in  the  case  of  a  pleurisy 
with  effusion.  When  the  latter  condition  is  associated  the  percussion- 
note  will  be  flat.  Deadness  is  less  marked  in  old  people  in  whose  ribs 
senile  changes  have  taken  place,  which  render  them  more  resonant,  or  in 
cases  in  which  the  consolidated  areas  occupy  the  central  portions  of  the 
lung.    Above  the  solidified  part  Skodaic  resonance  is  usually  obtainable. 

Auscultation. — Bronchial  or  tubular  breathing  is  heard,  as  a  rule, 
over  the  solidified  lung,  but  it  may  be  absent  in  consequence  of  the 
plugging  of  tlie  large  bronchi  with  exudate  (so-called  massive  pneu- 
monia).  Bronchophony  is  usually  obtainable  over  the  portion  of  the 
lung  affected,  though  this  may  also  be  absent,  and  for  the  same  reason 
as  in  the  case  of  the  bronchial  breathing:  it  sometimes  takes  the  form 
of  egophony.  Subcrepitant  rales,  due  to  associated  bronchitis,  are 
sometimes  heard,  and  the  crepitant  rale  at  the  end  of  inspiration,  sup- 
posedly very  characteristic,  is  best  heard  at  the  beginning  of  consolida- 
tion, when  the  pleura  receives  its  coat  of  fibrin  and  while  the  lung  is 
yet  capable  of  sufficient  movement  to  produce  fine  pleural  friction.  A 
distinct  friction-rub  may  also  be  heard  occasionally. 

Stage  of  Gray  Hepatization. — With  beginning  resolution  the  solid  con- 
tents of  the  air-cells  liquefy  and  are  removed,  so  that  air  now  re-enters  the 
air-cells  and  permits  a  consequent  increase  in  the  movement  of  the  lane. 

Inspection. — The  normal  expansile  movement  of  the  affected  side 
gradually  returns. 

Palpation. — Tactile  fremitus  progressively  diminishes. 
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PereumoH. — The  dull  or  tympanitic  quality  of  the  note  is  gradually 
lost,  though  the  fact  must  be  emphasized  that  the  abnormalities  in  the 
Doteyaniah  more  slowly  than  the  other  abnormal  physical  signs.  Some 
degree  of  deadness  often  remains  long  after  recovery  is  apparently  com- 
plete. 

AwcuUaiion, — With  increased  movement  of  the  lung  there  may  be  a 
reappearance  of  the  crepitant  r&le,  due  to  interplay  of  the  pleural  sur- 
faces, and  the  softened  exudate  in  the  air-cells  gives  rise  to  subcrepitant 
rales,  heard  both  on  inspiration  and  expiration,  with  coarser  rfiles  over 
the  bronchi.  Bronchial  breathing  gradually  ^ives  place  to  broncho- 
Tcsicalar,  and  the  latter  in  turn  to  normal  breathing. 

ComillicatioilS. — Doubtless  many  of  these  are  due  to  the  primary 
infection  by  diplococci. 

Pleurisy  is,  of  necessity,  associated  in  all  instances  in  which  the  con- 
solidation reaches  the  pleura.  It  is  to  be  looked  upon  as  a  direct  result 
of  the  pneumonic  process,  since  in  a  great  proportion  of  cases  examined 
the  presence  of  the  diplococci  has  been  demonstrated.  Cases  are  met 
with,  however,  in  which  the  truly  pneumonic  symptoms  are  overshadowed 
by  the  intensity  of  the  pleuritis,  and  to  these  the  term  pleuro-pneumonia 
his  been  applied.  In  this  form  there  is  often  a  copious  effusion  which 
is  exceedingly  rich  in  fibrin — a  circumstance  which  distinguishes  it  from 
other  forms  of  acute  pleurisy.  There  may  be  the  ordinary  grade  of 
pleurisy  on  the  side  affected  by  the  pneumonia,  and  a  severe  grade  on 
the  opposite  side,  and  when  effusion  occurs  under  the  latter  exceptional 
conditions  it  is  apt  to  be  purulent.  Indeed,  empyema  has  of  late  been 
shown  to  be  a  frequent  complication  of  pneumonia,  but,  as  far  as  my 
own  observation  goes,  it  would  appear  to  rank  a«  a  sequel  rather  than  a 
complication,  coming  on  as  it  usually  does  several  days  after  the  crisis. 
Its  development  is  accompanied  by  replacement  of  ordinary  dulness  by 
flatness  with  great  resistance,  and  by  the  disappearance  of  r&les  and 
breath-sounds,  normal  and  abnormal.  Other  characteristic  features  of 
empyema  are  present,  but  in  the  event  of  doubt  surrounding  the  diag- 
nosis the  needle  should  be  introduced. 

There  is  a  prompt  rise  of  fever,  the  temperature  leaping  to  108°  or 
104°  F.  (40°  C.)  quickly,  after  which  it  is  decidedly  remittent  in  type, 
but  there  are  no  hectic  chills.  Fistulous  connection  with  a  bronchus, 
bowever,  and  the  establishment  of  empyema  necessitatis  are  common 
events  in  this  form  of  the  disease,  and  may  be  preceded  by  diurnal 
chills,  sweats,  etc. 

The  occurrence  of  septic  phenomena  is  a  certain  indication  of  second- 
ary infection  by  streptococci.  The  pus  is  absorbed  very  rarely,  and 
more  frequently  becomes  encysted.  I  saw  one  instance  in  which  the 
efu^ion  measured  8  liters,  while  ordinarily  the  amount  ranges  from  2  to 
5  liters.  Removal  of  the  effusion  by  aspiration  is  promptly  followed  by 
the  disappearance  of  the  fever,  but  reaccumulation  generally  occurs,  with 
another  rise  of  temperature. 

Finally,  if  defervescence  takes  place  by  lysis  or  if  the  "critical* 
decline  is  absent,  a  residual  purulent  or  sero-fibrinous  effusion  may  be 
considered  as  the  likely  cause.  This  latter  complication  is  attended  by 
a  paroxysmal  cough  which  is  excited  by  movement,  and  is  not  usually 
icoompanied  by  expectoration,  while  the  temperature  rises,  though  not 
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so  high  as  when  the  effusion  is  purulent.  It  remains  to  be  pointed  out 
that  rarely  also  there  is  a  |>riniary  empyema,  due  to  the  pneuraoeoccufi. 

Acute  general  broEchitis  may  pre-exist  or  may  arise  as  a  compHcatioiL 
and  often  proves  formidable,  intensify ing  the  fever  and  increasing  ibe 
dyspnea,  the  tendenry  to  heart-failure,  and  the  cyanosis.  The  ex[)ec* 
toratioii  of  nuicus  is  freer  than  in  uncompliuated  pneumonia,  and  over 
the  hnmchi  moist  r&lea  intermingled  with  sibilant  antl  sonorous  rales 
are  audible. 

Pericarditis. — This  is  one  of  the  most  important  eomplicating  affec* 
tions.  It  results  from  a  direct  extension  of  the  juljacent  pkniritis,  and 
henee  is  more  eommon  in  left-  than  in  rigbt-sided  pneutnonia,  and  cbib 
dreo  are  more  prone  to  it  than  adults.  Althoutrh  generally  of  the  plas- 
tic variety*  it  is  not  infrequently  sero-fibriiious,  and  rarely  the  effusion 
is  purulent.  The  diagnonis  can  be  made  in  the  same  way  as  when  other 
conditions  attend  its  development,  but  it  may  be  readily  overlooked  by 
the  careless  observer.  I  would  say,  however,  that  the  occurrence  of  in* 
creased  dyspnea,  with  or  w ilIifMit  precordial  pain,  should  serve  as  a  warn- 
ing and  lead  to  a  pbysical  examination. 

Endocarditis. — This  is  far  more  fre*|uent  than  pericarditis,  and  par- 
ticularly in  the  ulcerative  form.  Out  of  20*J  cases  of  malignant  endocar- 
ditis collected  by  Osier,  54  cavses  occurred  in  pneumonia,  and  my  experi- 
ence fully  agrees  with  his  statement  as  to  its  great  relative  freijuencr 
in  this  disease*  There  are  no  reliable  symptoniatic  indications  of  this 
con«lition,  and  of  those  symptoms  that  do  appear  the  physical  signs  are 
least  trustworthy.  Frequently  murmurs  are  entirely  absent;  and,  on 
the  other  hand,  the  presence  of  a  murmur,  even  though  it  be  loud  and 
harsh,  is  by  no  means  diagnostic  of  the  condition.  Some  claim  that  a 
rough  diastolic  murmur  is  quite  significant :  this  has  not,  however,  been 
present  in  any  of  my  own  cases.  The  development  of  septic  manifesta- 
tions, especially  irregular  fever,  chills,  and  sweats,  renders  the  case  highly 
suspicious,  and  when  in  addition  there  arises  distinct  evidence  of  embolic 
processes  the  diagnosis  becomes  highly  probable.  If,  now,  the  symp- 
toms of  meningitis  should  supervene,  little  doubt  would  remain  as  to  the 
flfcaructer  of  the  complications,  since  meningitis  and  endocanlitis  are 
often  combined  in   luieumonia. 

Netter,  Weichselbaum,  and  Bignami  have  shown  by  microscopic 
examination  ami  cultivation  that  acute  endocarditis  may  be  caused  di* 
rectly  by  the  diplococcus  of  pneumonia,  and,  from  the  presence  of  this 
bacillus  in  the  right  ventricle,  that  it  is  far  commoner  than  the  forms 
tlue  to  other  causes.' 

Ohronic  Endocarditis.^ — This  predisposes  to  acute  endocarditis,  both 
simple  and  ulcerative,  but,  independently  of  the  acute  form,  pneumonia 
arising  in  the  course  of  clironic  endocarditis  is  apt  to  be  attended  by 
cardiac  failure,  with  venous  stasis  as  the  consequence.  The  murmurs 
of  chronic  valvular  disease  often  disappear  with  the  development  of 
pneumonia. 

Cardiac  clots  (ante-mortem)  may  form,  but  are  rare,  Thev  result 
from  weakness  nf  the  ventricular  wall,  especially  in  the  right  heart.; 
and  arc  must  apt  to  arise,  therefore,  in  cases  in  which  the  death-agony 
is  much  prolonged.  V^enous  thrombosis  is  rarely  seen,  and  embolism  of 
^  FrfwtiUonerj  I^ondon,  Aug.,  1894. 
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the  Urger  arteries  is  a  rare  complication.  Cerebral  embolism,  causing 
iphtsia  and  even  hemiplegia,  has  been  observed  but  seldom. 

Aevto  pnmlfint  meningitLi  is  a  comparatively  rare  but  very  ^rave  com- 
plication. It  is  often  related  etiologically  to  pneumonia,  and  its  symp- 
toms are  not  clearly  defined ;  particularly  is  this  true  when  it  develops 
daring  the  invasion-period  and  the  basilar  meninges  are  not  involved. 
Hence  its  diagnosis  is  often  impossible.  The  presence  of  intense  and 
persistent  headache,  rigidity  of  the  nucha,  wild  delirium,  followed  by 
stupor  deepening  into  profound  coma,  affords  a  basis  for  a  probable 
diagnosis.  Its  fi'equent  association  with  ulcerative  endocarditis  and  the 
symptoms  of  the  latter  have  already  been  pointed  out. 

Fnipbmral  nemitts  is  among  the  rare  complications  of  this  disease, 
It8  presence  is  attested  by  the  usual  symptoms. 

Parotitis  is  also  sometimes  seen,  and  may  cause  a  fatal  termination 
of  the  case.  I  have  seen  two  instances,  however,  in  which  this  was  a 
complication,  and  both  ended  in  recovery.  It  is  thought  to  be  associated 
Qsually  with  endocarditis,  but  in  neither  of  my  own  cases  were  there 
an?  symptoms  pointing  to  the  latter  affection. 

ArfchritiB. — This  may  arise  at  any  period  in  the  course  of  pneumonia, 
and  at  the  start  may  closely  simulate  rheumatism.  It  soon,  however, 
takes  the  form  of  a  purulent  arthritis,  and  may  be  associated  with  other 
rappurative  inflammations  (meningitis,  endocarditis).  The  pneumococci 
hire  been  found  in  the  affected  articulation.^ 

Oastro-intettinal  Oomplications. — Croupous  gastritis  may  rarely  inter- 
Tenc,  but  croupous  colitis  is  a  more  frequent  concomitant,  giving  rise  to 
tympanites  and  marked  diarrhea,  and  it  may  prove  a  serious  condition. 

Peritonitis  occurs,  but  with  great  rarity. 

Jaundice  may  be  observed  in  all  types  of  the  affection,  though,  on 
the  whole,  it  is  more  frequent  in  serious  than  in  mild  forms  of  the  dis- 
ease. Apart  from  the  cutaneous  and  conjunctival  discoloration,  which 
is  rarely  intense,  it  has  no  symptoms  in  the  majority  of  instances,  and 
Yet  even  in  such  it  is  most  probably  obstructive  (hepatogenous).  I 
hare  observed  cases  in  which  the  evidence  of  a  certain  degree  of  ob- 
stmction  was  unmistakable,  and  these  are  to  be  ascribed  to  the  presence 
of  duodenal  catarrh  with  extension  into  the  ducts. 

Aente  nephritis,  generally  of  a  mild  grade,  is  a  rare  sequel  or  com- 
plication, and  its  recognition  is  entirely  dependent  upon  the  discovery 
of  albumin  and  cast^  in  the  urine. 

CHnlc^l  Varieties  and  Anomalous  Types.— (1)  Typhoid  Pnen- 
aonia. — This  relates  to  an  adynamic  type  of  the  disease  with  typhoid 
tjfmptoms^  and  not  to  typhoid  fev'er.  It  is  often  secondary  to  low  fevers, 
to  septicemia,  diabetes,  and  chronic  nephritis,  and  is  also  the  variety 
met  with  in  drunkards  and  in  persons  previously  enfeebled  on  account 
of  unhygienic  surroundings.  The  onset  is  more  gradual  than  in  typical 
pneumonia.  The  physical  signs  may  be  well  marked  or  ill  defined,  but 
in  either  event  the  general  features  are  at  once  striking  and  characteris- 
tic. Prostration  is  extreme ;  there  are  delirium  and  often  stupor ;  the 
temperature  may  or  may  not  be  high  ;  while  the  respirations  and  pulse 
vt  almost  always  fre<iuent.  The  skin  is  dry,  and  not  infrequently  there 
iiadnsky  tint  or  slight  jaundice.  The  tongue  is  dry,  often  brown,  and 
*  Bemheim,  Jai  Midtcine  moderne,  Parifl,  Feb.  *J1,  1894. 
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vomiting  is  more  common  than  in  ordinary  pneumonia ;  the  sputa  may  be 
rusty  or  decidedly  hemorrhagic.  Splenic  enlargement  is  often  clearly 
perceptible.  In  this  form  of  the  disease  there  are  numerous  perils  to 
pass,  and  when  recovery  ensues  convalescence  is  long  and  tedious.  This 
clinical  form  is  not  to  be  confounded  with  pneumo-typhoid,  in  which 
typhoid  fever  begins  with  pneumonia. 

(2)  Epidemic  Pnenmonia. — This  is  often  of  malignant  type.  The 
symptoms  exhibit  noticeable  variations,  according  to  the  special  etiology 
and  to  different  epidemics.  The  pneumonias  that  have  developed  so 
frequently  in  the  course  of  epidemic  infltiema  have  been  complicated 
with  or  preceded  by  general  bronchitis.  The  heart-power  in  many 
ca^es  becomes  exhausted  early,  and  then  follow  congestion  and  edema 
of  the  lungs.  The  physical  signs  are  often  slight,  even  in  fatal  cases. 
In  certain  epidemic  forms  of  pneumonia  still  other  complications  may 
be  pronounced  (cerebral,  intestinal,  etc.).  In  this  connection  should  be 
mentioned  so-called  ^^  larval  pneumonia^''  in  which  the  general  symp- 
toms are  mild  and  the  local  signs  ill  defined.  This  sub-variety  is  ob- 
served in  those  epidemic  outbreaks  that  occur  in  institutions,  tenement- 
houses,  jails,  etc. 

(3)  Latent  Pneumonia. — To  this  class  belong  central  pneumantiu^ 
which  have  been  described  briefly  under  General  Symptomatology.  In 
these  instances  the  sputum  is  to  be  stained  and  examined  microscopi- 
cally, when  the  pneumococcus  will  be  found.  When  pneumonia  arises 
in  the  course  of  emphysema  a  physical  examination  often  gives  negative 
results,  and  hence,  the  dilated  air-cells  not  being  filled  with  the  fibrinous 
exudate,  dulness  is  less  marked  than  in  typical  pneumonia,  and  tubular 
breathing  is  often  absent.  The  sputum  is  gummous  and  rusty,  as  a 
rule,  and  should  be  studied  bacteriologically.  Generally,  but  not  al- 
ways, before  the  crisis  occurs  consolidation  advances  to  the  periphery, 
when  a  physical  examination  will  give  positive  results. 

(4)  Migratory  Pneumonia. — By  this  is  meant  an  extension  of  the  spe- 
cific inflammation  to  other  parts  of  the  lungs.  This  may  occur  at  the 
time  of  the  appearance  of  abundant  moist  r&les  in,  and  frecj  expectora- 
tion from,  the  lobe  first  affected.  Such  extension  prevents  the  occur- 
rence of  the  usual  crisis,  and  often  occasions  an  exacerbation  of  the 
general  pneumonic  features. 

(5)  Bilious  Pneumonia  ("  Malarial  Pneumonia  '*). — When  lobar  pneu- 
monia occurs  in  persons  who  are  subjects  of  malarial  poisoning  the  ini- 
tial chill  is  prolonged  and  the  fever  paroxysmal  or  decidedly  remittent. 
Jaundice  and  vomiting  are  more  common  than  in  the  ordinary  type. 

(6)  In  children,  particularly  in  the  very  young,  the  first  symptom  is 
often  a  convulsion.  Cerebral  symptoms,  as  delirium,  stupor,  or  even 
coma,  may  appear  early.  The  upper  lobes  of  the  lungs  are  more  fre- 
quently involved  than  in  adults.  Unless  the  objective  indications  be 
examined  for,  the  disease  is  frequently  overlooked.  The  characteristic 
sputum  is  rarely  seen  in  juvenile  pneumonia. 

(7)  In  old  persons  {)neumonia  runs  a  peculiar  course  and  is  danger- 
ous in  the  extreme.  Most  cases  begin  less  abruptly  than  in  younger 
persons,  the  initial  chill  being  often  absent  or  replaced  by  moments 
of  chilliness.  There  may  be  nausea  and  vomiting,  and  anorexia  is 
usual.     Prostration   sets  in  early  and  is  profound,  and  there  is  fever, 
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but  this  doee  not  range  so  high,  and  its  type  is  more  irregular  than  in 
non-senile  pneumonia.     Nervous  phenomona,  sometimes  prominent,  are 
not  uncommon,  but  the  local  symptoms  (cough,  expectoration,  and  pain) 
are  feebly  developed  or  wholly  absent.     The  area  of  lung-tissue  impli- 
cated is  often  insignificant,  the  physical  signs  being  slight  or  even 
entirely  wanting ;  and  when  present  there  is  usually  dulness  on  percus- 
sion (with  a  tympanitic  quality),  tubular  breathing,  and  a  few  subcrep- 
itant  rfiles.     The  physical  signs  are  often  sharply  localized  and  their 
character  variable.     This  affection,  as  it  occurs  in  old  people,  is  a  most 
deceptive  one,  the  cases  very  generally  ending  fatally  after  an  illness  of 
ID  apparently  mild  degree  of  intensity. 

Edapees. — These  are  among  the  rarest  of  events,  and  are  usually 
rudimentary  when  they  occur.  Recurrences  are  ordinary,  however, 
second,  third,  fourth,  and  even  more  attacks  having  been  noted  in  the 
nme  individual  (vide  Etiology). 

Coutse  and  Dtiratioil. — In  cases  which  recover  the  febrile  stage 
laats  from  three  to  thirty  or  more  days.  In  most  instances,  however, 
defervescence  occurs  on  the  fifth  or  seventh  day,  and  resolution  is  com- 
pleted about  one  week  later,  making  the  total  duration  from  twelve  days 
to  two  or  three  weeks.  Convalescence  may  be  delayed  when  complica- 
tions outlast  the  primary  disease  or  when  sequelae  arise,  and  fatal  cases 
ire  most  apt  to  terminate  on  the  seventh,  eighth,  and  tenth  days  of  the 
diseise.  It  remains  to  be  added  that  the  regular  course  of  pneumonia 
is  often  ^eatly  modified  by  the  various  complications  (endocarditis, 
pericarditis,  meningitis,  etc.). 

Termination. — (a)  Delayed  Besolntion. — The  process  of  resolution,  con- 
sisting in  softening  of  the  exudate  and  its  subsequent  removal  (partly 
by  absorption,  partly  by  expectoration),  may  not  begin  until  the  fourth, 
sixth,  eighth,  or  even  tenth  week.  Usually  defervescence  with  a  mod- 
ention  of  the  other  general  features  has  taken  place  long  before  the 
physical  signs  indicate  resolution.  When  the  latter  change  occurs  it 
mj  lead  to  complete  restoration  of  the  functional  and  anatomic  en- 
tirety of  the  lung-tissue,  or  proliferation  of  the  interstitial  connective 
tissue  may  arise  during  the  period  of  postponed  resolution,  producing 
(h)  chronic  interstitial  pneumonia.  This  is  very  rare,  however  (vide 
tupra^  Pathology),  (c)  Abscess  and  (d)  gangrene  are  also  rare  sequelae. 
For  their  clinical  description  the  reader  is  referred  to  the  description  of 
Diseases  of  the  Lung. 

Diagnosis. — The  diagnosis  is  determined  by  special  local  and  gen- 
eral symptoms,  together  with  the  physical  signs.  Of  these,  the  abrupt 
onset  with  rigor,  the  course  of  the  fever  with  termination  by  crisis,  the 
stabbing  chest-pains,  the  dyspnea,  the  peculiar  type  of  breathing,  the 
ibuormal  pulse-respiration  ratio,  the  cough,  the  rusty  expectoration,  and 
the  signs  of  consolidation  of  one  or  more  lobes  of  the  lungs,  are  the 
BKMt  characteristic.  Deviations  from  the  usual  type  are  frequent,  and 
these  do  not  present  many  of  the  distinctive  features  just  mentioned. 
.\mone  the  latter  the  so-called  "  typhoid  pneumonia  "  and  the  other 
dinidd  varieties  whose  most  valuable  diagnostic  features  have  been 
given,  are  often  difficult  of  recognition.  It  must  not  be  forgotten  that 
repeated  physical  examinations  of  the  chest  will  often  detect  more  or 
\m  extensive  consolidation,  even  though  local  symptoms  are  entirely 
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wanting.  Again,  when  in  the  course  of  certain  chronic  affections  (phthisis, 
cancer^  Bright*8  disease,  diabetes,  and  organ ic  affections  of  the  heart) 
more  than  the  customary  degree  of  fever  is  developed,  physical  explora* 
tion  of  the  heart  and  lungs  is  imperatively  demanded.  Be  it  remembered 
that  in  this  class  of  cases  '*  the  physical  signs  are  obscured,  because 
respiratory  action  is  enfeebled  by  the  primary  condition  "  (Musser). 
Differential  Diagnosis. — This  reiates  to  (a)  acute  pneumonic  phthisis, 
(6)  pneuino-typhoid,  (*')  meningitis,  (J)  broncho-pneumonia,  {t)  acute 
pleurisy  with  effusion. 


Fif.. 


i      ..   -x        i,  miartected  area  (upper  lobej;  2,  consolidated  area  rmiiiill**  lobe); 
a,  r««i^l  viiig  aiti&  (lower  lobe) ;  4,  heart  lit  aonEal  poiltion. 


(o)  pRiMARy  Lobar  Pneitmonia. 
There  may  have  been  prior  attack**. 

Sadden )  with  severe  rigor  and  rapid  rise 
of  temperature. 

F*ver  of  continued  type,  terminating  by 

criHis, 
No  drenching  sweated  except  at  time  of 

crisis. 


L 


Acute  Pneumonic  PHTrnsjs. 

Inberited  predisfiosition  or  previous  ta- 
herculoua  disease. 

Genprally  more  gradual — repeated  fito  of 
chilliness  (rarely  severe  ri|ror)»  ofWn 
following  exposure  or  "cold/* 

Fever  of  remittent  type,  often  beoomin^ 
intermittent^  without  crisis. 

Dron filing  sweats  present  and  ofl  re- 
peated. 


I 


J 


Fto.  IB.— Acute  pnetimonlc  phthlsip.  poatertof  vtew  :  1.  rnvlty 
lioti :  the 


iHid  3,  consollclatlon  ;  4,  Inflltrfl- 
white  spots  tTidicate  rftles. 


L*«uftlty  limitecl  to  one  lobe  or  the  lower      LI su ally  extension  from  apex  to  base. 
*  pnrtion  of  one  luog. 
f  4M[ns  of  conBolidation,  followed  bj  reao- 
Tntion. 


Apez  of  henltby  side  DOi  involved. 

Pro^onj^  not  bopelee». 
Tuberru!ou8  diseai^e  of  other  organu  does 
not  foUow  a#  a  rule. 


Si^a  of  consolidation,  followed  bj  cavifey- 
formation,  with  large  gurgling  rkles  at 
apex* 

Afiez  of  opposite  side  generally  in- 
vaded. 

Hopeless* 

Often  does. 
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(h)  Tf/phoid  pneumonia  must  be  diagnosed  from  pneumo-hfphoid^  and 
the  blood  in  the  two  conditions  may  be  of  service  in  the  discrimination. 
Leukocytosis  usually  exists  in  pneumonia,^  and  there  is  hypoleukocylusis 
in  typhoid ;  but  this  fact  is  only  of  value  when  there  i«  uiurkeil  increase 
or  decrease  of  the  leukocytes,  since  figure?^  about  normal  may  occur  in 
either  condition. 

Widafs  test  will  be  a  decided  uiil.  His  assertion  that  a  drop  of  blood 
from  a  patient  with  typhoid,  added  to  a  pure  culture  of  typhoid  bacilli, 
causes  the  cessation  of  the  motion  of  the  bacilli  and  their  collection  in 
clumps,  and  that  this  does  not  occur  with  blood  from  other  diseases,  is,  I 
think,  satisfactorily  proved* 

(<■)  Menmgkh  is  sometimes  mistaken  for  pneumonia,  and  particularly 
when  the  latter  occurs  in  children.  The  initial  symptom  of  pneumonia 
in  the  very  young  is  often  a  convulsion  ;  whereas,  thoujii^h  in  meningitis 
this  symptom  is  not  uncommon,  it  is  moii?  apt  to  manifest  itself  later. 
When  headache  occurs  in  pneumonia  it  is  frontal.  It  is  almost  invari- 
ably complained  of  in  meningitis,  but  is  occipital,  and  is  associated  with 
rigidity  of  the  cervical  muscles.  Before  the  occurrence  of  pressure- 
symptoms  in  the  latter  diseiu^e  the  patient  is  very  restless  and  morose; 
his  reflexes  are  exaggerated  and  there  is  marked  hyperesthesia.  The 
temperature-ran^e  is  lower,  more  irregular,  ami  there  is  no  crisis,  while 
the  pulse  is  more  variable  and  often  irregular  in  meningitis^  In  pneu- 
monia with  latent  local  symptoms  the  pulse-respiration  ratio  is  greatly 
altered  and  the  type  of  respiration  peculiar  [vide  ante).  The  important 
rule,  to  examine  for  the  pliysical  signs  in  doubtful  cases,  must  not  be 
neglected,  and  if  the  subject  be  young  the  apex  region  in  particular. 

The  diflTerential  diagnosis  between  pneumonia  and  broncho-pneumonia 
and  pleurisy  with  effusion  will  be  found  on  pages  517  and  5t51, 

ftogrOOSis. — The  mortality  from  pneumonia  in  hospitals  averages 
about  25  per  cent.  It  is  less  in  private  practice— about  15  per  cent. 
The  death-rate,  however,  is  greatly  modified  by  the  type  of  tbi-  indi- 
vidual epidemic,  and  by  so  many  conditions  and  incidents  that  a  pre- 
cise statemerit  as  to  the  percentage  of  fatal  cases  cannot  be  ventured. 
Ti»c  above  mortality-rates  have  been  based  npon  all  of  the  accessible 
statistics  at  my  command.  Wells  collected  223,730  cases,  which  gave 
a  mortality  of  18.1  per  cent. 

The  elements  that  enter  into  a  correct  prognosis  are  in  the  main 
identical  with  those  in  other  acute  infectious  diseases,  and  concern  (1) 
the  severity  of  the  type  of  infection,  (2)  the  presence  or  absence  of 
complications,   and  (3)  circumstances  peculiar  to  the  individual. 

(1)  Severity  of  tlie  Type  of  Infection. — In  sthenic  cases  this  is  shown 
by  (a)  the  temperature- range,  (/^)  the  degree  of  heart-power,  (r)  the  in- 
.  tensity  of  the  nervous  symptoms,  and  to  some  extent  by  (d)  the  size  of 
the  area  of  lung-induratiou.  It  has  been  demonstrated,  experimentally, 
that  the  absence  of  leukocytosis  is  indicative  of  a  grave  type,^  In  case 
the  diplococcus  be  found  in  the  blood,  the  prognosis  must  be  considered 
very  grave,  as  it  has  never  been  lbun<i  there  during  life,  except  in  cases 
that  are  in  themselves  very  grave  or  seriously  complicated.  A  continu- 
ance of  marked  leukocytosis  with  a  ^Irop  in  temperature  wouhl  point  to 
a  pseudo*crisis.     (^t)  The  Temperature'rang€,-^K  continued  high  tem- 

*  Von  Jaktieli  and  TchiBtowitach,  AnnHul  of  th^  Universal  Med.  Seieju^tA,  voL  i,  IS93. 
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f>«niture,  as,  for  example,  105®  F.  (40.5°  C),  on  two  or  three  consecu- 
ciTedays  without  material  remissions,  is  ominous.  (()  The  Degree  of 
^iearirpmDer, — A  steadily  rising  pulse-rate  after  the  fifth  day  indicates 
-i^sal  danger,  since  it  points  indisputably  to  gradual  cardiac  failure.  The 
stfune  thing  is  shown  by  a  diminution  in  the  intensity  of  the  second  pul- 
KBonary  sound,  particularly  the  giving  out  of  the  right  ventricle,  {c) 
W^  Intefuity  of  the  Nervous  Symptoms. — Active  delirium  is  not  favor- 
kfcle  at  any  stage,  and  is  particulariy  unfavorable  if  it  develop  early. 
kWhen  it  assumes  the  form  of  delirium  tremens  the  case  has  usually 
:>ttS8ed  beyond  the  hope  of  recovery,  (d)  The  Size  of  the  Area  of  Lung- 
'wmduration. — I  have  observed  that  extension  of  the  consolidation  at  an 
B^vmnced  stage  belongs  to  serious  types.  The  same  may  be  said  of 
JlcMible  basic  pneumonias. 

Typhoid  pneumonia^  being  of  asthenic  type,  gives  an  unfavorable 
prognosis,  notwithstanding  an  absence  of  high  temperature  and  of  exten- 
^ve  inflammation  of  the  lung-tissue. 

(2)  Presence  or  Absence  of  Oomplications. — Cases  in  which  there  is 
involvement  of  a  single  lobe  or  two  lobes,  if  it  occur  on  the  right  side 
and  without  complications,  generally  terminate  in  recovery.  In  nearly 
one-half  of  the  instances  complications  occur,  and  these  greatly  increase 
the  death-rate.  Among  the  most  common  is  pleurisy^  which,  unless 
accompanied  by  considerable  effusion,  does  not  add  fresh  danger ;  when 
plearisy  attacks  the  unaffected  side,  however,  it  does.  Empyema^  fol- 
lowing pneumonia,  generally  terminates  in  recovery  unless  secondary 
septic  phenomena  appear.  Extensive  bronchitis  is  a  most  perilous  com- 
plicition  in  my  judgment.  Pericarditis  decreases  the  chances  for  re- 
covery, but  by  no  means  to  the  same  extent  as  endocarditis.  Oardiac 
ckt$  may  form,  but  usually  the  patient  is  already  moribund.  Abscess 
of  the  lung  and  gangrene  form  highlv  unfavorable  complications.  Ctm- 
gtMtion  and  edema  of  the  uninvaded  portions  of  the  lungs  render  the 
oatlook  bad,  and  these,  together  with  cyanosis,  are  apt  to  be  dependent 
npon  failure  of  the  right  heart.  Acute  meningitis  is  exceedingly  grave. 
Fenwick,  as  the  result  of  an  analysis  of  10,000  cases,  found  that  the 
quantity  of  albumin  in  the  urine  is  of  considerable  prognostic  value. 
Oiutrihintestinal  complications  occurring  at  the  outset  are  unpropitious. 
(3)  Oircninstances  connected  with  the  Individual. — Of  these  age  heads 
the  list,  and  after  the  twentieth  year  the  mortality  increases  progres- 
sively nntil  the  seventh  decade.  It  has  been  claimed  that  nine-tenths 
of  the  deaths  after  the  seventy-fifth  year  are  from  lobar  pneumonia. 
Under  the  twentieth  year,  according  to  the  analysis  of  708  cases  at  St. 
Thomas's  Hospital  by  Hadden,  H.  W.  G.  Mackenzie,  and  W.  W.  Ord, 
the  mortality  is  3.7  per  cent.,  while  in  infancy  it  exceeds  that  of  early 
childhood. 

Sex  has  little  influence,  though  the  disease  is  believed  by  some  to  be 
more  fatal  in  females  than  in  males.  In  the  debilitated  the  danger  is 
greater  than  in  the  vigorous,  and  the  alcoholic  rarely  escapes  death. 
Modes  of  Death, — Most  frequently  death  is  immediately  due  to  heart- 
bilare,  which  results  from  two  causes:  (1)  overwork,  as  when  an  exten- 
iive  area  of  lung-tissue  is  involved ;  and  (2)  the  direct  effect  of  the 
pneumotoxin  upon  the  heart.  The  complications  mentioned  may  prove 
&tal,  however,  and  in  one  of  my  own  cases  thrombosis  of  the  coronary 
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artery  killed  the  patient.     This  may  be  a  not  uncommon  terminal  con- 
dition. 

Treatment. — General  Management — The  patient  should  occupy  a 
well-aired  apartment,  which  should  be  maintained  at  a  temperature  of 
65°  F.  (18.3®  C),  except  in  pneumonias  occurring  in  the  very  young, 
when  it  should  be  several  degrees  higher.  The  patient  should  not  be 
allowed  to  leave  his  bed  for  at  least  one  week  ajfter  the  occurrence  of 
the  crisis ;  and  as  pneumonia  is  a  self-limited  affection,  the  principal 
object  is  to  support  the  powers  of  life  until  the  crisis  is  passed.  To 
this  end  nothing  contributes  so  miLch  <u  proper  feeding. 

The  diet  should  be  light,  chiefly  liouid,  but  of  the  most  nutritious 
sort.  Alimentation  should  be  especially  vigorous  when  there  is  the 
slightest  tendency  to  increasing  debility.  On  the  other  hand,  in  un- 
complicated cases  and  in  those  in  which  the  disease  is  limited  to  a  single 
lobe  there  is  not  the  same  need  of  supporting  the  vital  powers,  since 
these  cases  have  an  intrinsic  tendency  to  recovery.  Milk  should  consti- 
tute the  chief  article  of  diet;  meat-broths  or  meat-juices,  egg-white, 
and  light  farinaceous  substances  may  also  be  allowed.  The  food,  and 
particularly  the  milk,  is  to  be  administered  at  stated  brief  intervals  and 
in  definite  quantities.  When  resolution  is  delayed  stronger  forms  of 
nourishment  (scraped  meat,  etc.)  may  be  given.  After  the  crisis  a 
gradual  return  may  be  made  to  the  usual  forms  of  solid  foods. 

Cardiac  stimulants  are  often  indicated.  It  is  well  to  begin  their  use 
as  soon  as  the  slightest  tendency  to  cardiac  failure  is  shown.  The  evi- 
dences of  the  latter  conditions  are  to  be  found  in  the  state  of  the  pulse, 
the  first  sound  of  the  heart,  and  the  pulmonic  second  sound.  The  pulse 
becomes  more  and  more  accelerated  and  feeble,  the  first  sound  of  the 
heart  less  distinct  on  auscultation,  and  the  pulmonic  second  sound  loses 
its  accentuated  character.  From  the  first  moment  that  these  unfavor- 
able features  or  marked  nervous  symptoms  appear  alcoholics  must  be 
used.  At  first  they  are  to  be  employed  in  moderate  doses  (i  ounce — 
16.0 — of  v.'hiskey  or  brandy  every  three  hours),  to  be  increased  if  the 
favorable  effect  be  proportionate  with  the  urgency  of  the  indication. 
There  is  a  great  tolerance  of  alcohol  in  this  disease,  and  in  the  pneu- 
monia of  drunkards  its  early  and  free  use  is  to  be  recommended. 

If  the  alcoholic  stimulants  fail  to  meet  the  above  indications,  other 
cardiac  stimulants  must  be  administered  simultaneously.  Of  these, 
strychnin  has  been  the  most  serviceable  in  my  own  hands,  its  mode  of 
administration  following  the  same  rules  as  have  been  mentioned  for  alco- 
holics— at  first  in  moderate-sized  doses,  to  be  increased  as  occasion  de- 
mands. Should  urgent  need  of  stimulation  arise,  however,  either  sud- 
denly or  more  gradually,  strychnin  should  be  exhibited  hypodermically. 
It  is  my  custom  in  desperate  eases  to  use  subeutaneously  as  much  as  gr. 
^5^  (0.0043)  every  two  or  three  hours.  So  soon  as  the  condition  of  the 
heart  denotes  restoration  of  cardiac  power  the  size  of  the  dose  is  to 
be  reduced,  but  the  agent  is  not  to  be  withdrawn  until  the  disease  has 
run  its  course.  In  no  other  disease  does  strychnin  possess  greater 
potency  for  good  than  in  pneumonia,  if  wisely  eni])Ioyed.  For  sudden 
heart-failure  ether,  administered  hypodermicaily,  is  also  very  efficacious, 
and  digitalis  may  be  combined  with  the  strychnin  or  given  separately. 
Like  strychnin,  digitalis  may  become  a  life-saving  drug  if  its  adminia- 
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tntion  be  gnided  by  sufiScient  jadgment.  Ten  minims  (0.666)  of  the 
tincture  may  be  given  every  three  or  four  hours  internally  or  hypo- 
dermically  if  needful,  and  I  have  found  that  the  association  of  a  small 
dose  of  nitroglycerin  (tTlJ ;  0.083,  every  three  or  four  hours)  consid- 
erably aids  the  action  of  the  digitalis.  Nitroglycerin  is  especially  in- 
dicated when  the  renal  secretion  is  scanty  and  the  urine  contains  more 
than  the  nsual  trace  of  albumin.  Ammonium,  in  the  form  of  the  aro- 
matic spirits  or  the  carbonate,  is  an  excellent  stimulant  to  the  feeble  heart 
of  pneumonia. 

Baiplxmtonr  Stimulants. — Beginning  cyanosis  is  the  signal  for  the  use 
of  respiratory  stimulants,  of  which  the  best  are  oxygen  by  inhalation, 
strychnin,  and  atropin.  The  oxygen  must  be  administered  in  large 
imonnts,  and  if  the  patient  be  so  severely  ill  that  almost  constant  inhala- 
tion of  the  gas  becomes  exhausting,  it  may  merely  be  allowed  to  escape 
near  his  nose  and  mouth. 

Hjdrotberapy. — This  is  especially  useful,  but  I  have  abandoned  the 
rigid  cold-bath  method.  The  gradually-cooled  tub-baths  are  the  best, 
ind  should  be  employed,  except  in  cases  pursuing  a  very  favorable 
coarse  or  those  in  which  little  besides  rest  and  good  nursing  is  neces- 
Mry.  In  meeting  high  temperature,  marked  nervous  symptoms,  dys- 
pnea, cardiac  weakness,  etc.  they  oflFer  many  superior  advantages,  and 
in  pneumonia  the  effect  of  the  baths  upon  the 'cardiac,  respiratory,  and 
nervous  centers  is  especially  desirable.  It  is  of  importance  that  the 
patient  while  being  immersed  put  forth  no  muscular  effort.  He  must 
beheld  and  supported  while  in  the  bath,  and  gentle  friction  to  the  skin- 
^nrfaoe  must  be  made.  The  temperature  of  the  baths  should  not  be 
loo  low  at  the  start :  at  the  beginning  it  should  be  90°  F.  (32.2°  C), 
and  then  be  lowered  according  to  the  degree  of  sensitiveness  of  the  in- 
dividnal  patient.  It  is  rarely  necessary  to  go  below  80°  F.  (26.6°  C), 
and  in  the  a^ed,  the  very  young,  and  in  persons  previously  debilitated 
it  is  unwise  to  use  any  other  than  tepid  baths.  The  duration  should 
not  excee<l  ten  to  fifteen  minutes  on  the  average,  and  more  than  three 
—or  at  most  four — baths  daily  are  not  required.  Cool  sponging,  com- 
bine<l  with  the  ice-cap  or  the  wet  pack,  may  serve  as  a  substitute  when 
fill!  baths  cannot  be  employed. 

Abortive  Method  of  Treatment — Petresco  has  found  that  large  doses 
"f  diptalis  (,^j-ij ;  8.0,  of  the  digitalis-leaves  in  an  infusion  daily)  ad- 
ministered at  the  onset  will  jugulate  the  disease.  His  experience  eov- 
ere<l  1192  cases,  and  showed  the  surprisingly  low  mortality-range  of 
1.22  to  2.66  per  cent.  This  plan  of  treatment  is  rational,  since  it  aims 
at  meeting  the  chief  pathogenic  indication  of  pneumonia  by  passing 
through  the  lung-tissue  an  a(le(}uate  proportion  of  leukocytes,  and  thus 
re-establishing  the  cardio-pulmonary  circulation.  In  the  few  instances 
in  which  I  have  adopted  the  plan  it  has  failed  to  cut  short  the  disease, 
though  the  cases  terminated  favorably.  After  the  full  development  of 
eon^didation  I  would  urge  caution  in  the  use  of  digitalis  unless  cardiac 
failure  threaten. 

y«iiMectioii. — It  haH  been  claimed  by  some  that  free  bleedings  at  the 
onKt  will  abridge  the  diseiise.  Doubtless  it  is  a  good  metisure  in 
sthenic  cases  (which  occur  with  relative  rarity  in  cities,  but  are  not 
mcommon   in   rural   districts),  the   temperature  falling,  the  pain,  the 
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dyspnea,  and  the  nervous  symptoms  being  relieved  and  the  pulse  soft- 
ened* Later  in  the  course  of  'pneumonia  venesection  is  to  be  resorted 
to  if  cyanosis  and  the  signs  of  collateral  pulmonary  edema — due  to  a 
failing  right  heart — arise,  and  if  cardiac  and  respiratory  stimulants 
have  proved  futile.  At  this  stage,  however,  bleedings  rarely  yield  good 
results,  though  affording  temporary  relief. 

Antiseptic  Methods. — ^These  aim  to  destroy  the  pneumococcus  or,  at 
all  events,  to  neutralize  the  poisonous  products  of  the  latter  in  the  blood, 
thus  moderating  the  general  disturbances.  The  method  is  based  upon 
etiologic  indications,  and  is  most  rational.  The  best  antiseptics  are  car- 
bolic acid  (TUj  ;  0.066,  every  four  hours),  thymol  (gr.  ij-iij  ;  0.129-0.194, 
every  four  hours),  mercuric  chlorid  (gr.  y^;  0.0006,  every  four  hours). 

Ireatment  of  Special  Symptoms. — The  initial  pain,  which  is  of  an 
acute,  agonizing  character,  is  relieved  by  the  hypodermic  use  of  mor- 
phin  at  intervals  of  six  or  eight  hours.  This  counteracts  the  shock  pro- 
duced by  the  invasion-period,  but  it  is  to  be  omitted  if  the  bronchi  con- 
tain secretory  products,  since  morphin  dries  these  and  favors  their 
accumulation  rather  than  their  removal.  Rarely  is  it  necessary  to  con- 
tinue this  remedy  after  the  second  or  third  day  of  the  illness. 

Fever. — The  fever  of  pneumonia  is  a  temporary  affair,  and  instead 
of  being  hurtful  may  prove  beneficial,  since  it  furthers  tissue-metabo- 
lism, and  this  aids  in  the  destruction  of  the  specific  poison  of  the  dis- 
ease. Fortunately,  internal  antipyretics  for  the  purpose  of  combating 
high  temperature  are  not  so  largely  used  at  the  present  day  as  for- 
merly. It  is  true  that  they  possess  the  power  to  reduce  temperature, 
but  their  use  is  attended  with  danger  from  their  action  as  cardiac  depres- 
sants ;  while,  if  it  be  true,  as  before  stated,  that  pneumonia  usually  kills 
through  the  heart,  it  follows  that  cardiac  power  must  primarily  be  con- 
served. Apart  from  the  above-mentioned  serious  objection  to  internal 
antipyretics,  it  is  to  be  remembered  that  they  do  not  possess  the  import- 
ant additional  advantages  to  be  derived  from  cool  baths.  In  my  opinion, 
their  use  should  be  limited  to  those  cases  in  which  cool  baths  or  their 
substitutes  (cold  pack  and  cold  spongings)  fail  to  effect  a  reduction  of 
fever.  It  must  not  be  forgotten  that  unless  the  temperature  exceed 
104°  F.  (40°  C.)  it  had  better  be  let  alone.  When  called  for,  however, 
the  best  among  the  antipyretics  are  acetanilid  and  phenacetin.  The  dose 
of  these  should  be  small — gr.  v  (0.324)  of  the  latter  and  gr.  ij-iij  (0.129— 
0.194)  of  the  former,  to  be  repeated  at  intervals  of  four  to  six  hours  if 
required. 

Like  internal  antipyretics,  arterial  sedatives  are  to  be  used  sparingly^ 
and  when  used  their  effects  must  be  carefully  noted.  In  cases  in  which 
venesection  is  indicated  the  tinctures  of  veratrum  viride  and  of  aconite 
have  been  much  vaunted  as  substitutes.  The  tincture  of  veratrum 
viride  produces  a  good  effect  upon  the  local  condition,  since  it  relaxes 
the  arterial  walls,  and  thus  bleeds  the  patient  into  his  own  vessels,  but, 
since  it  also  acts  as  a  cardiac  depressant,  it  is  questionable  whether  its 
disadvantages  do  not  outweigh  its  advantafjes.  The  tincture  of  aconite, 
owing  to  its  depressing  influence  upon  the  heart,  should  not  be  employed. 

The  nervous  symptoms  are  successfully  met,  as  a  rule,  by  hydrother- 
apy (including  the  ice-cap),  by  the  arterial  stimulants,  and  by  the  use 
of  morphin,  as  before  recommended. 
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Ooofh  daring  the  early  stage  is  controlled  by  the  morphin  needed  to 
oombat  the  pain.  In  the  more  advanced  stages,  if  there  be  present 
nameroos  moist  r&les  and  a  scanty  expectoration,  stimulant  expecto- 
rants (ammonium  muriate,  terebene)  may  be  employed  with  happy 
effect ;  but  ordinarily  they  do  harm  rather  than  good.  Pilocarpin  may 
aid  resolution  when  this  is  delayed  (Reiss) ;  the  heart,  however,  must  be 
carefully  watched  over. 

Comidieations. — The  management  of  the  complications  does  not  differ 
from  that  which  is  appropriate  when  they  occur  as  independent  affec- 
tions, though  all  depressing  measures  must  be  positively  omitted.  I 
would  add  that  in  pleuro-pneumonia  aspiration  is  not  well  borne,  ac- 
cording to  my  observations;  hence,  unless  urgently  needed,  I  would 
postpone  this  procedure  until  the  crisis  has  passed. 

Local  Measures. — When  in  doubt  as  to  whether  venesection  should  be 
employed  or  not,  it  must  be  remembered  that  early  local  bloodletting 
(capping  and  leeching)  is  followed  by  relief  from  pain  and  dyspnea,  but 
that  these  measures  should  be  reserved  only  for  robust  persons.  Coun- 
ter-irritation by  means  of  sinapisms  is  useful  at  the  onset.  The  cotton 
jacket  has  certain  advantages  in  maintaining  the  free,  local  action  of 
the  skin,  and  may  be  employed ;  before  the  days  of  hydrotherapy  it  was 
quite  commonly  used.  The  topical  use  of  cold  in  the  form  of  ice-bags 
hft8  been  practiced  extensivelv  by  Lees  of  England  and  Mays  of  America 
vith  brilliant  success,  cold  thus  applied  relieving  the  pain  and  dyspnea 
ind  diminishing  pyrexia.  In  my  limited  experience  with  the  applica- 
tion of  cold  I  have  found  cases  in  which  it  could  not  be  tolerated  by  the 
patient,  and  in  such,  warm  applications  (poultices,  etc.)  exerted  a  sooth- 
ing revulsive  effect.  Lupine  has  used  with  success  very  dilute  mercuric 
chlorid  injections  into  the  affected  lung-tissue.  This  mode  of  treatment 
has  not  been  followed  in  sufficient  cases  to  warrant  an  opinion  as  to  the 
extent  of  its  usefulness. 

Sbcondaby  Pneumonia. 

Pathology. — The  lesions  are  identical  in  character  with  those  of 
primary  lobar  pneumonia,  but  the  areas  involved  have  not  always  the 
same  regular  distribution.  Congestion  surrounding  the  hepatized  lung- 
tissue  is  not  infrequently  extensive.  We  see,  post-mortem,  a  tendency 
to  commingling  with  small  areas  of  lobular  pneumonia.  Both  the  strep- 
tococcus and  the  micrococcus  lanceolatus  are  frequently  found  on  micro- 
scopic examination. 

Btiology. — Most  instances  are  secondary  to  the  acute  infectious 
diseases,  and  it  is  probable  that  the  specific  causes  of  certain  of  the 
latter  (Eberth's  bacillus,  Pfeiffer's  bacillus,  etc.)  have  the  power  to  ex- 
cite the  morbid  changes  of  acute  lobar  pneumonia.  Colon-pneumonia^ 
doe  to  the  bacillus  coli,  is  the  result  of  hematogenous  infection  either 
from  the  intestinal  or  from  the  urogenital  tract.  In  the  majority  of 
iastances,  however,  in  which  this  disease  develops  in  the  course  of  the 
acute  infectious  diseases  the  latter  are  to  be  regarded  as  merely  furnish- 
ing the  opportunity  for  infection  by  the  micrococcus  lanceolatus. 

SjtnptOtnB* — The  rational  symptoms  are  often  absent.  Close  ob- 
aenration  may,  however,  detect  more  or  less  dyspnea,  cough,  and  in- 
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creased  fever,  and  rarely  the  attack  is  heralded  by  a  rigor,  followed  by 
fever,  the  pneumonic  type  of  breathing,  pain,  cough,  and  the  character- 
istic expectoration. 

The  physical  signs,  when  carefully  observed,  usually  serve  to  enlighten 
the  physician  as  to  the  nature  of  the  affection.  Hence  it  is  a  natural 
corollary  that  repeated  physical  examination  is  demanded  in  all  cases  in 
which  there  is  danger  of  intervening  lobar  pneumonia. 

Diagnosis. — This  rests  chiefly  upon  the  physical  signs,  which  are 
the  same  as  in  primary  lobar  pneumonia.  Obviously,  when  the  local 
subjective  symptoms  and  the  characteristic  sputa  are  present  a  correct 
diagnosis  is  easily  made.  The  fact  must  be  emphasized  that  broncho- 
pneumonia arises  in  the  course  of  infectious  diseases  far  more  frequently 
than  does  lobar  pneumonia. 

Prognosis. — The  occurrence  of  lobar  pneumonia  as  an  intercurrent 
affection  adds  greatly  to  the  gravity  of  the  primary  disease.  It  is  espe- 
cially dangerous  when  it  appears  as  a  sequel  during  convalescence  from 
acute  infectious  diseases. 

The  treatment  is  similar  to  that  of  primary  lobar  pneumonia, 
though  less  satisfactory. 


INFLUENZA. 

(La  Grippe ;  Epidemic  Catarrhal  Fever,) 

Definition. — Influenza  is  an  acute  contagious  disease,  caused  by 
the  bacillus  of  Pfeiffer.  Its  chief  symptoms  are  due  to  catarrh  of  the 
respiratory  and  digestive  tracts,  together  with  profound  muscular  and 
nervous  prostration,  and  grave  complications  (especially  pneumonia) 
often  present  themselves.  The  disease  may  be  endemic,  though  more 
often  it  is  epidemic  or  pandemic. 

Historic  Note. — Every  quarter  of  the  globe  has  been  the  scene  of 
visitations  of  epidemic  influenza.  More  rapidly  than  any  other  dis- 
ease belonging  to  the  same  class  does  it  traverse  a  region  of  country, 
and  hence  within  a  remarkably  brief  period  of  time  a  whole  nation  may 
suffer.  As  a  rule,  influenza  develops  into  epidemic  proportions  in  the 
East,  whence  it  spreads  with  unparalleled  rapidity  in  a  westerly  direc- 
tion. The  first  epidemic  of  the  disease  in  the  United  States  appeared 
in  1647,  and  was  subsefjuently  described ;  and,  though  it  has  since  then 
frequently  prevailed,  the  outbreaks  have  not  observed  any  regular  pe- 
riodicity. The  last  true  pandemic  of  the  affection  originated  in  Bok- 
hara in  May,  1889,  reached  St.  Petersburg  in  the  following  October, 
Paris  in  November,  and  London  in  turn  early  in  December.  In  Amer- 
ica the  cases  })egan  to  appear  about  the  middle  of  December,  and  rap- 
idly multiplied  into  an  explosive  epidemic,  which  reached  its  maximum 
in  January,  1890.  Influenza  reaj)peared  in  epidemic  form,  though  less 
extensively,  during  April  and  a  part  of  May,  1891,  and  again  in  a 
briefer  and  lighter  form  in  the  winter  of  1891-92.  During  the  winter 
of  1892-98  only  a  few  sporadic  cases  occurred.     In  the  early  part  of 
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1895  the  dieease  assumed  epidemic  prevalence,  and  it  again  appeared  at 
the  beginning  of  the  present  year  (1897). 

PAthology. — There  are  no  special  anatomic  lesions  that  charac- 
terize the  disease*  The  rare  instances  in  which  death  occurs  in  uncom- 
plicated cases  simply  show  marked  catarrhal  implication  of  the  respira- 
tory, and  usually  also  of  the  gastro-intestinal,  mucosa.  There  are 
practically  no  changes  in  the  glands  of  the  digestive  mucosa,  except  in 
the  abdominal  type  of  the  affection,  in  which  there  may  be  enlargement 
of  the  glands  of  Peyer  and  of  the  solitary  follicles.  As  will  be  seen 
hereafter,  most  of  the  fatal  cases  exhibit  lesions  which  are  to  be  ascribed 
to  the  complications.  Among  the  latter  are  pneumonia  (either  lobular 
or  lobar),  with  which  plastic  pleurisy  is  usually  associated,  sero-fibrinous 
pleurisy,  empyema,  purulent  pericarditis,  nephritis,  and  rarely  cerebro- 
spinal meningitis. 

Etiology. — That  the  disease  is  microbic  in  origin  can  no  longer  be 
doubted. 

Bacteriolo^. — Early  in  the  year  1892,  Pfeiffer  discovered  a  bacillus 
which  he  has  shown  to  be  the  true  cause  of  influenza — the  bacillus  of 
Pfeiffer,  It  is  of  about  the  same  breadth  as  the  bacillus  of  mouse-sep- 
ticemia,  and  only  one-half  the  length  of  the  latter.  When  stained  with 
Ziehl's  carbol-fuchsin  it  may  be  observed  as  a  small  dumb-bell,  having 
knobbed  ends  connected  by  a  rod4ike  shaft.  These  bacilli  are  obtained 
from  the  sputum,  and  their  number  bears  a  definite  relationship  to  the 
intensity  of  the  disease.  They  are  found  only  during  the  attack,  and 
are  never  present  in  any  other  disease.  Pfeiffer  has  shown  that  they 
nay  penetrate  the  peribronchial  tissue  and  pass  out  to  the  pleura. 
They  have  also  been  found  in  the  blood.  This  bacillus  can  be  culti- 
Tated  in  agar  and  other  media,  but  not  in  gelatin,  and  when  inoculated 
into  rabbits  and  other  animals  it  causes  more  or  less  typical  influenza ; 
these  experiments,  however,  are  not  in  themselves  conclusive. 

Modes  of  OonTeyance. — Naturally,  a  specific  germ  that  is  propagated 
with  the  unusual  rapidity  that  marks  the  bacillus  of  Pfeiffer  must  be 
air-borne.  Even  this  view,  however,  fails  to  explain  satisfactorily  the 
coincidental  prevalence  of  the  malady  at  widely-separated  points.  Pep- 
per suggests  that  the  micro-organism  may  be  almost  universally  dis- 
tributed, but  only  capable  under  ordinary  circumstances  of  causing 
occasional  and  sporadic  cases;  and  that  under  certain  extraordinary 
atmospheric  or  telluric  conditions  it  acquires  a  degree  of  virulence  that 
renders  all  subject  to  its  attack.  There  is  no  doubt  that  influenza  is 
communicable  by  contagion^  and  evidence  is  not  wanting  even  to  show 
that  it  may  be  transferred  by  foraites. 

Manner  of  Invasion. — How  the  contagion  enters  the  system  has  not 
been  positively  determined,  though  it  is  probably  with  the  inspired  air 
through  the  respiratory  tract.  Some  authors  contend  that  it  may  enter 
through  the  alimentary  canal,  while  still  others  believe  that  the  primary 
point  of  infection  is  not  rarely  the  conjunctiva. 

Predisposiiif  Oaoses. — These  are  few  and  unimportant,  since  all  per- 
ions  are  liable  to  the  contagion.  Aife  has  slight  influence,  the  period 
of  greatest  susceptibility  being  from  the  twentieth  to  the  thirtieth  year. 
The  very  young  are  less  liable  than  older  subjects,  and  during  an  epi- 
demic are  apt  to  be  affected  last,  while  old  persons  (particularly  if  debil- 
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itated)  are  frequent  suiferers*  Tbe  same  is  true  of  thoae  whose  vitality 
is  lowered  by  neiiropatbic  heredity  or  chronic  maladies,  these  beiDg 
among  the  first  to  be  affected  during  an  epidemic.  On  the  other 
band^  it  is  to  be  remembered  that  the  healthiest  are  not  exempt. 
The  affection  is  only  slightly  influenced,  if  at  all^  by  meteor ologic 
coaditiona. 

Immimity. — A   primary  attack  of  influenza  does  not   bestow   immu- 
nity,  since  relapses  are  very  common,  and  sometimes  after  lon<;  inter- 
vals.    Many  persona,  too,  suffer  from  the  disease  with  the  reappearance 
of  fresh  epidemics,  so  that  two,  tliree,  four,  or  even  more  attacks  may    m 
be  observed  in  the  same  individual.  ^ 

Antagonism. — Recent  investigations  have  shown  that  a  decided  an- 
tagonism exbts  between  influenza  and  malaria,'  and  that  during  epi- 
demic prevalence  of  the  former  the  latter  has  repeatedly  suffered  a 
great  decline.  h 

Clinical  History, — deneral  Symptomatology  and  Course. — The  in-f 
eubation  period  is  (|uite  brief,  rarely  exceeding  two  or  three  days.  The 
onset  is  generally  sudden,  with  either  a  severe  rigor  or  repeated  slight 
ehiverings,  accompanied  by  a  rapid  elevation  of  temperature  which  may 
touch  104°  or  105^  F*  (40.5"^  C),  intense  headache,  distressing  myalgic 
pains,  and  great  prostration.  The  primary  fever,  however,  ^^aries 
greatly  in  severity.  The  same  is  true  of  tlie  character  of  the  symp- 
toms— both  local  and  general — presented  by  different  eases  as  well  ns 
by  diflerent  epidemics.  Profound  prostration  characterizes  the  vast 
majority  of  instances  during  the  invasion  period.  Defiression  of  spirits, 
restlessneas,  insomnia  (more  rarely  undue  somnolence),  and  frequently 
delirium,  are  among  tlie  more  prominent  nervous  phenomena.  In  cer- 
tain epidemics  the  affection  may  be  ushered  in  by  vertigo — a  symptom 
that  sometimes  also  appears  late  in  the  disease. 

Tbe  most  striking  symptom  is  ptiin^  which  in  a  certain  percentage 
of  cases  is  referable  chiefly  to  the  forehead,  temples,  occiput,  eyeballs, 
and  root  of  the  nose,  General  neuro-muscular  pains,  however,  are  apt 
to  be  present.  Their  principal  seat  is  often  in  the  region  of  the  lumbar 
spine  (rachialgia),  whence  they  are  apt  to  dart  upward  to  the  neck  and 
downward  to  the  lower  extremities.  With  the  universal  myalgic  pains 
there  is  a  general  soreness,  and  I  have  frequently  noted  cutaneous 
hyperesthesia.  The  pains  take  the  form  uf  nenralgia  of  individual 
nerves  or  of  pleuroilynic  stitches,  or  there  are  localized  areas  of  burn- 
ing, boring  muscular  pain.  The  temperature  may,  as  before  intimated, 
mount  quite  high  at  the  beginning,  and  if  so  it  usually  remits  during 
the  first  night.  It  subsequently  remains  at  a  comparatively  low  point, 
with  evening  exacerbations,  until  the  normal  level  is  reached,  which 
often  occurs  as  early  as  the  second  or  third  day,  but  may  be  postponed 
until  the  end  of  a  week.  The  temperature-curve  is  markedly  irregular, 
and  often  terminates  by  an  apparent  crisis.  The  puhe  is  small,  feeble, 
irregular,  and  even  intermittent,  an<l  I  have  sometimes  observeil  it  to 
be  unusually  i^ilow,  cardiac  debility  being  prominent  and  at  times  reach- 
ing a  dangerous  degree.     In  many  cases  di/spnea  is  a  rather  conspicuous 

*  *' A  Sturistical  8tufly  of  Infliienzn;  \ts  Potency  to  I^es8>eii  the  Heoeplivilv  of  ihe 
Body  for  Malaria,  a»  well  as  to  lijcrea.«*e  llie  RtH^ptivitv  for  Pneumcmia  and,  probably. 
Typfioid  Fever,"  by  the  muhor—FhikuUIphia  Umpital  Atporij  1896,  vol.  iv. 
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ptam*  occurring  independently  of  inflammatory  pulmonary  compli- 
cmtions.     The  same  is  true  of  i\t/anofti». 

Clinical   Typas. — DiftVrent  types  have  been  described  haseil  on  tlie 
differences  in  the  hjciil  mfinifestntions.      But  it  is  to  be  mentioned  that 
influenza  is  remarkably  protean  in   lis  clinical   features,  and  that   the 
enumerated  types  quickly  and  frequently  merge  into  one  another,     {a) 
ReMpiratory  Type, — Local  catarrhal  symptoms  usually  develop  in  the 
e^itrse  of  one  or  two  days.     They  are,   as  a  rule,   evidenced  first  by 
M  BuffuBion   of  the  conjunetivie,   with    excessive  lacrymation,   frequent 
sneezing,    and   slight    pharyngitis.      A   little  later,    in    most    instances, 
hoarseness  and  cough  come  on,  the  latter  being  hard,  racking,  parox- 
jrstnal  in   character,  and  re^enitjling  whooping-cough.      The  cough  and 
other  local  symptoms  are  due  to  intense,  dry  laryngo-tracheal  irritation, 
ZIb  moftt  instances  the  expectoration  is  scanty,  and  in  these  the  physical 
«ignii  are  very  generally  negative.     In  a  snndler  proportion  of  the  cases 
there  is  considerable  expectoration,  anil  the  physical  signs  of  ordinary 
lironchitis  are  manifested,     [b)  GiUfro-hiteMtinal  Type. — The  eatarrhal 
symptoms  s<*metimes  center  in  the  digestive  system,  and  most  frequently 
in  children.     In  such,  vomiting  comes  on  early  and  is  apt  to  be  repeated 
at  longer  or  shorter  intervals.     There  is  diarrhea,  more  or  less  urgent, 
with  sharp  abdominal  jtain,  as  a  rule,     (c)  The  cardiac  grouj*  of  symp- 
toms that  oecasionaily  supervenes  comprises  heart-failure  and  distress, 
with  a  rapid,  feeble  ynilse.     {d)  The  typhoid  type  |>resents  a  continued 
fever,  with  the  signs  of  the  typhoid  state.     Nervous  symptoms  are  very 
marked,  such  as  stupor  or  delirium,  dry,  brown  tongue,  etc»    (e)  The  rheu- 
matoid type  manifests  itself  by  violent  pains  in  the  muscles  all  over  the 
body.     There  is  no  visible  change  in  either  the  joints  or  the  nerve-trunks. 

xVfter  the  temperature  has  become  normal  profound  prostration  is  apt 
to  continue,  and  hence  the  patient  shows  no  disposition  to  muscular  or 
mental  exertion.  In  cases  of  average  severity  convalescence  is  usually 
somewhat  protracted,  and  in  the  severer  forms  decidedly  so. 

Complications-— (1)  Pulmonary. — ^An  ordinary  bronchial  catarrh 
may  be  properly  regarded  as  belonging  to  the  peculiar  processes  of  the 
disease^  but  severe  bronchitis,  particularly  alfeeting  the  c*apillary  tubes 
and  leading  to  broncho-pTicumonia,  is  a  common  and  very  serious  com- 
plication. As  a  seconciary  result  we  are  apt  to  oliserve  ttie  <levelopment 
of  collateral  pulmonary  edema,  with  its  usual  fatal  termination  ;  and, 
whilst  this  complication  is  prone  to  develop  in  the  so-called  thoracic 
type  of  influenza,  it  is  by  no  means  limited  to  this  class  of  cases.  In 
the  latter  it  originates  apparently  in  the  profound  prostration  of  the 
nervous  system — a  condition  which  also  annuls  in  great  part  the  phago- 
cytic action  of  the  leukocytes.  In  nearly  all  instances,  however,  this 
form,  as  well  as  croupous  pneumonia,  may  be  definitely  traced  to  ex- 
po.su re.      The  bronchial  glands  may  become  acutely  enlarged. 

Lobar  pneumonia  is  also  a  frequent  and  very  fatal  complication.  It 
may  arise  early  and  in  rare  instances  insidiously,  but  it  is  much  more 
apt  to  manifest  itself  after  influenza  has  about  exhausted  its  force  upon 
the  vital  organs  or  during  the  early  jmrt  of  convalescence.  The  symp- 
toms of  invasion — severe  chill,  high  temperature,  Ibllowed  by  the  usual 
physical  signs — are  sudden  in  their  onset  and  lead  rapidly  to  an  ex- 
tremely serious  conilition. 
11 
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When  lobar  pneumonia  develops  early  in  the  course  of  influenza  (a 
rare  event),  its  symptoms  are  modified,  the  preliminary  chill  and  pain  in 
the  side  being  often  absent,  and  more  frequently  still  the  characteristic 
crepitant  rftle.  Subcrepitant  r&les,  however,  are  audible,  and  the  dys- 
pnea is  out  of  proportion  to  the  area  of  lung-tissue  involved.  Most  of 
the  peculiar  features  just  pointed  out  may  also  be  observed  in  connection 
with  the  pneumonia  that  appears  during  convalescence,  though,  accord- 
ing to  my  own  experience,  they  are  then  more  feebly  expressed. 

The  recognition  of  broncho^pneumonia  is  in  many  instances  quite  diffi- 
cult. Here,  as  elsewhere,  it  is  secondary  to  general  bronchitis  affecting 
the  larger  tubes.  I  have  observed  this  condition  in  cases  in  which  the 
physical  signs  of  bronchitis  were  not  presented  prior  to  its  onset.  In 
other  instances,  however,  a  few  scattered  sibilant  and  sonorous  rales, 
intermingled  with  a  few  moist  ones — the  usual  auscultatory  signs  of 
severe  general  bronchitis — are  noted,  and  then  broncho-pneumonia 
supervenes.  Immediately  preceding  the  signs  of  consolidation  in  broncho- 
pneumonia (less  frequently  also  in  croupous  pneumonia)  the  respiratory 
murmur  becomes  exceedingly  weak,  and  later  an  abundance  of  subcrepi- 
tant rales  becomes  audible  over  the  affected  area.  Bronchial  breathing 
may  be  associated,  though  it  is  rarely  marked ;  but  when  the  spots  in- 
volved are  of  considerable  size,  they  may  give  rise  to  corresponding 
zones  of  dulness  on  percussion. 

According  to  some  authors,  the  nature  of  the  condition  is  variable, 
and  the  symptoms  that  simulate  more  or  less  closely  those  just  depicted 
are  ascribed  to  congestive  collapse  and  other  conditions,  rather  than  to  the 
ordinary  type  of  broncho-pneumonia.  Congestion  associated  with  edema 
of  the  lungs  occurs  as  a  complication  of  influenza,  as  I  have  learned  from 
personal  observation.  Acute  enlargement  of  the  bronchial  glands  may 
also  be  noted,  and  the  recognition  of  this  condition  may  be  aided  by 
careful  percussion  over  the  upper  four  dorsal  vertebrae,  where  dulness 
will  be  obtained. 

Plastic  pleurisy  is  commonly  an  associated  condition,  especially  in 
cases  of  lobular  or  lobar  pneumonia.  Other  forms  of  pleurisy  also  occur, 
though  less  frequently  (sero-fibrinous  and  empyema).  Gangrene  and 
ahsresH  of  the  lungs  may  arise  as  terminal  complications. 

Cardiac  Complications. — Heart-failure  often  manifests  itself,  and  may 
prove  fatal,  though  rarely.  Purulent  pericarditis  is  a  rare  complication, 
and  is  often  secondary  to  pleurisy  or  pneumonia,  while  attacks  of  angina, 
which  usually  interchange  with  simple  weak  heart  (often  associated  with 
arrhythmia),  have  been  noted  in  certain  epidemics  (Curtin  and  Watson). 

Qastro-intestinal  System. — There  may  be  severe  gastro-enteritis,  with 
frequent  vomiting  and  purging  and  intense  abdominal  pains,  and,  more 
rarely,  hemorrhages  occur  from  the  stomach  and  bowel.  Catarrhal 
jaundice  may  appear,  due  to  duodenal  catarrh,  but  these  gastro-intes- 
tinal  complications  are  more  apt  to  be  met  with  in  young  children  than 
among  adults. 

NenrouB  System. — The  most  frequent  symptom  is  perineuritis,  which 
probably  causes  much  of  the  patient's  sufferinfi^s.  Delirium  of  a  most 
active  form  sometimes  appears,  and  particularly  when  certain  other 
complications  have  arisen,  such  as  pneumonia,  ])ericar(litis,  etc.  Cere- 
bro-spinal  meningitis  occurs  a.s  a  rare  complication,  and  when  it  arises 
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u  to  be  attribated  to  secondary  infection  with  the  streptococcus.  I 
have  observed  symptoms  identical  with  those  of  meningitis  appearing 
saddenly,  and  in  the  course  of  a  day  or  two  disappearing  just  as  sud- 
denly. The  symptoms  under  such  circumstances  must  be  due  either  to 
the  ftction  of  the  specific  poison  upon  the  nerve-centers  or  to  congestion, 
ind  hence  a  diagnosis  of  suppurative  meningitis  is  to  be  made  with  ex- 
treme caution.  In  addition  to  the  presence  of  the  symptoms  which 
characterize  the  affection,  we  should  have  the  existence  of  suppuration 
elsewhere  in  the  body  (otitis,  purulent  pericarditis,  etc.)  or  the  presence 
of  pneumonia.     Cerebral  abscesses  have  also  been  noted  (Bristowe). 

Oenito-iniiiary  Tract. — Renal  congestion,  and  even  acute  nephritis, 
may  appear  as  a  complication.  A  case  of  cystitis  with  hematuria  has 
also  been  reported  (Comby  and  Le  Gendre). 

The  diagnosis  of  influenza  except  in  ill-defined,  sporadic  cases 
rarely  presents  serious  diflSculty.  In  obscure  cases  the  discharges  should 
be  studied  bacteriologically. 

(a)  Climatic  catarrhcd  affections  are  sometimes  hard  to  discriminate  from 
sporadic  cases  of  influenza.  The  former  are  usually  attributed  to  sudden 
and  great  vicissitudes  of  temperature  or  exposure  to  strong  drafts  of  air, 
while  the  latter  come  on  independently  of  seasons  of  the  year  and  of 
SDch  agencies.  Again,  in  influenza  we  usually  observe  the  general 
features  (nervous  symptoms  and  debility)  outweighing  the  local 
(catarrhal  manifestations).  Simple  catarrhs  do  not  tend  to  traverse 
the  entire  system  with  the  same  remarkable  rapidity  as  influenzal 
catarrhs. 

(h)  Typhoid  Fever^  particularly  in  its  early  stages,  is  often  closely 
simulatea  by  influenza  with  intestinal  symptoms.  Danger  of  confound- 
ing these  two  affections  can  be  averted  by  remembering  the  facts  that 
influenxa  gives  a  different  history,  begins  suddenly,  does  not  have  the 
typical  temperature-curve  of  typhoid,  may  present  splenic  enlargement 
—bat  by  no  means  to  the  same  extent  as  typhoid — and  has  no  charac- 
teristic eruption. 

(r)  Pneumonia  has  quite  frequently  been  mistaken  for  influenza,  and 
especially  when  the  thoracic  symptoms  in  the  latter  have  been  unusually 
distinct.  As  already  stated,  lobar  pneumonia  may  early  complicate  in- 
fiaenza  in  rare  instances;  but  pneumonia  is  generally  unilateral,  while 
the  lung-involvement  in  influenza  is  generally  bilateral.  In  the  former 
the  physical  signs  indicative  of  consolidation  are  clearly  marked;  in 
the  latter  (unassociated  with  pneumonia)  we  often  meet  with  those  sug- 
gestive of  congestive  edema  (impaired  resonance,  stationary  crepitant 
and  subcrepitant  rftles).  The  general  features  also  present  dissimilari- 
ties. Thus  the  nervous  depression  and  the  myalgic  and  neuralgic  pains 
are  more  marked  in  influenza,  while  the  pulse  and  respiration  are  apt  to 
be  less  frequent  than  in  pneumonia. 

(rf)  Cerebro-npinal  meningitis  may  manifest  features  that  are  almost 
identical  with  those  characteristic  of  influenza.  Thus  during  certain 
epidemics  many  *'  grippe  "  patients  suffer  from  intense  headache— oc- 
eipital  and  frontal — rachialgia,  fever,  prostration,  delirium,  and  stiffness 
of  the  muscles,  with  slight  retraction  of  the  head.  There  may  be  con- 
nikions  and  vomiting  at  the  outset.  Here  the  history  with  reference 
to  the  character  of  the  prevailing  epidemic  and  the  attendant  circum- 
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stiinces  must  be  carefully  considered,  but  an  absolute  diagnosis  is  some- 
times impossible  unlesa  a  bacteriologie  investigation  of  the  discharges 
be  made. 

Sequelae* — Among  the  pulmonary  sequelae  are  phthisis,  chronic 
bronchitis,  abscess  and  gangrene  of  the  lungs  (the  tatter  two  being  rare), 
tachycardia,  and  angina  pectoris.  Chronic  gastro-intestinal  catarrh  ia 
not  rare  as  a  remnaot  of  the  acute  form  when  the  latter  arises  during 
the  influenzal  attack.  Chronic  nephritis,  and  less  frequently  cystitis, 
inay  al^o  be  mentioned. 

Anaong  Jiervotts  sefjuehe  which  are  both  numerous  and  important  are 
to  be  noted  especially  insomnian^  neuralgia,  migraine,  melancbolia,  mania, 
meningitis,  acute  ascending  myelitis,  locomotor  ataxia,  |>eripheral  neur- 
itis, and  perineuritis.  The  organs  of  special  sense  manifest  a  great 
variety  of  sequela?,  such  as  otitis  media,  otitis  interna,  mastoid  abscess, 
conjunctivitis,  keratitis,  iritis,  irido-chorioiditis,  acute  glaucoma,  paral- 
ysis of  accommodation,  etc. 

Prognosis, — The  prognosis  is,  on  the  whole,  good.  Almost  all 
fatalities  are  due  to  coioplications,  especially  pttetimfjnitt,  and,  Irss  fre* 
quently,  pulmonary  congestion  and  edema,  pleurisy,  pericarditis,  cere- 
hro-spinal  meningitis,  etc. 

The  t'ircumfttaneeH  t'onneeted  with  the  indivkiutd  ease  often  affect 
the  outcome-  Thus  influenza  runs  a  more  severe  course,  and  hence 
offers  a  correspondingly  more  serious  prognosis  in  the  very  young,  the 
very  old»  and  those  enfeebled  on  account  of  previous  chronic  disease 
(phthisis,  valvular  disease  of  the  heart,  emphysema,  nephritis,  etc.)  than 
at  other  periods  of  life.  During  severe  epidemics  of  influenza  the  mor- 
tal ity4rst  in  the  latter  diseases  is  considerably  augmented.  Though 
epidemics  vary  as  regards  the  mortality,  the  general  average  death*rate 
is  a  little  under  1  per  cent.  In  some  epidemics  it  may  reach  2  per  cent., 
while  in  others  it  may  be  less  than  }  of  1  per  cent. 

Baration. — The' duration  of  the  attack  is  brief,  though  subject  to 
variations.  In  mild  lor u is  it  is  from  two  to  four  days,  in  the  severe 
from  seven  to  ten  days;  but  complications  and  previous  infirmities  may 
greatly  i>roloug  the  attack.  The  duration  of  particular  epidemics  rarely 
exceeds  from  fi>ur  to  six  weeks. 

Treatment*— Prophylaxis, — Experience  has  shown  almost  conclu- 
sively that  the  various  drugs  which  have  been  counselled  for  their  pre- 
ventive effect  ((juiniu,  salicin,  etc.)  are  devoid  of  value.  The  strongest 
persons  are  not  immune,  and  those  who  are  at  either  extreme  of  life  or 
who  are  enfeebled  by  chronic  organic  disease  should  be  most  carefully 
protected  by  }»roper  wearing  ajqiarcl,  and  should  not  be  exposed  to  the 
direct  influence  of  the  changes  of  weather.  In  this  way  we  may  hope 
to  lessen,  in  a  measure  at  least,  the  totality  of  the  eases,  since  the  in- 
mates of  hospitals  and  prisons  have  been  known  to  escape  absolutely 
when  the  community  all  arouml  tliem  was  suffering  from  the  disease. 
Isolation  should  therefore  be  carried  out  in  hos|)itals  and,  under  certain 
conditions,  in  private  families,  especiiilly  when  the  disease  a))pears  in 
households  in  which  there  are  young  children  and  aged  persons.  Dia- 
infection  of  the  catarrhal  discharges,  particularly  the  bronchial,  which, 
as  a  rule,  abound  in  the  bacilli  of  Pfeiffer,  must  be  rigidly  carried 
forward. 
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Treatment  of  the  Attack. — In  considering  the  treatment  of  the  attack 
the  cases  may  be  grouped  under  three  heads : 

(a)  mid  or  Rudimentary  Form. — The  cases  belonging  to  this  type  re- 
quire little  besides  careful  hygienic  management.  However  light  the 
attack,  the  patient  should  remain  in-doors  and,  if  languid  or  prostrated, 
Id  bed  for  a  period  of  two  or  three  days.  The  diet  should  be  light  and 
nutritious  (milk,  eggs,  rice,  gruels,  fresh  vegetables,  stewed  fruit,  etc.), 
and  cooling  drinks  are  to  be  preferred  to  hot  ones,  among  the  former 
lemonade  or  cold  oatmeal  water  with  lemon,  and  effervescent  mineral 
waters  (Apollinaris,  lithia.  Seltzer)  being  the  best.  The  bowels  should 
be  moved  regularly,  avoiding,  however,  all  purgation.  Stimulants  are 
not  needful,  though  well  borne  as  a  rule,  and  the  use  of  light  wines  is 
not  objectionable  if  desired  by  the  patient.  In  all  cases  of  influenza, 
eren  of  the  mildest  grade,  I  prescribe  moderate  doses  of  quinin  (  gr.  iv 
—0.2592,  three  or  four  times  daily),  and  if  there  be  much  headache 
this  drug  may  be  combined  with  Dover's  powder  and  monobromate  of 
camphor  (of  the  first  two  gr.  iij — 0.194,  each,  and  of  the  last  gr.  j — 
0.0&i8,  in  capsule),  the  dose  to  be  repeated  at  intervals  of  three  or  four 
hoars.  To  overcome  the  languor  and  debility,  which  are  marked,  I 
bare  found  nothing  so  successful  as  strychnin. 

(i)  Oases  of  Medium  Severity. — Oeneral  Management. — This  class 
of  influenza  patients  betake  themselves  to  bed,  and  should  be  kept  there 
till  convalescence  is  well  advanced.  During  the  febrile  period  the  diet 
must  be  light,  liquid,  yet  nutritious,  and  the  food  should  be  given  every 
two  or  three  hours.  Although  the  patient  has  no  desire  for  food,  he 
should  be  ur^ed  to  eat  with  regularity,  no  matter  how  small  the  quan- 
tity at  each  feeding.     Moderate  stimulation  is  also  useful. 

The  medicinal  treatment  is,  for  the  most  part,  simple  and  symptom- 
atic. The  neuralgia  and  myalgia  may  be  relieved  by  the  use  of  quinin, 
Dover*s  powder,  and  camphor,  as  before  stated,  but  if  the  pain  be  in- 
tense, morphin  administered  subcutaneously  is  sometimes  required.  The 
temperature  is  somewhat  reduced  by  these  remedies,  and  especially  by 
the  quinin  and  Dover's  powder,  the  latter  of  which  acts  as  a  diapho- 
retic. In  addition,  I  am  in  the  habit  of  ordering  cool  sponge-baths  at 
intervals  of  two  or  three  hours  if  the  temperature  be  above  102°  F. 
(38.8**  C).  If  not  controlled  in  this  manner,  we  may  combine  with 
quinin  some  antiseptic,  such  as  salicylic  acid  or  salol.  I  have  found 
it  necessary  to  add  to  the  foregoing  small  doses  of  phenacetin  (gr. 
ij— 0.129),  or  acetanilid  (gr.  ij — 0.129),  the  former  being  preferred, 
since  it  is  superior  to  acetanilid  in  controlling  insomnia,  which  is 
so  often  a  troublesome  symptom.  Sleeplessness  may,  however,  demand 
other  and  more  potent  hypnotics,  such  as  sulfonal,  chloralamid,  opium, 
etc. 

The  local  catarrhal  conditions  (coryza,  laryngo-bronchial  irritation, 
true  bronchitis,  etc.)  must  be  treated  according  to  the  special  indications 
presented  in  individual  cases.  For  the  coryza  inunctions  of  animal  fats 
over  the  forehead  and  bridge  of  the  nose  are  useful.  A  flannel  cap  may 
be  worn  if  agreeable  to  the  patient.  Steam  inhalations  through  the 
nwes  and  mouth  often  act  beneficially,  both  upon  the  coryza  and 
larvngo-bronchial  irritation.  For  the  latter  common  condition  the  fol- 
lowing formula  will  be  found  serviceable : 


If  this  prescription  fail  to  mitigsitt?  the  cough,  we  may  resort  to  morphin 
hypoder  mi  cully,  but  always  iii  small  doses.  In  the  later  stages,  particu- 
larly  if  bronchitis  be  associated  with  free  secretions,  the  oil  of  eucalyp- 
tus (lUiij  to  V — OJUl*  to  0.333),  in  capsule,  every  four  hours,  has  in  my 
experience  proved  useful.  To  obviate  pulmonary  complications  I  have 
been  ranch  gratified  with  the  results  from  the  use  of  »trjchnin  (gr.  -^ — 
0.0021),  combined  with  vin  Mariaiii  (.^s^ — 16,0)  at  intervals  of  three  or 
four  hours.  Chest-pains  may  be  relieved  by  the  use  of  turpentine  stupes 
and  sinapisms,  both  of  which  agents  ure  also  valuable  in  averting  the 
more  serious  com  plications. 

(c)  Severe  Forma. —  Tkt\gcneral  maftufjfement  is  similar  to  that  recom- 
mended in  cases  of  medium  severity,  excepting  that  freer  stimuhition  is 
usually  demanded.  The  metlicinal  treatment  must  also  be  more  active 
than  in  the  previous  form,  and  often  is  heroic.  Especially  must  quinin 
be  given  in  full  doses  and  continued,  since  it  not  only  serves  to  reduce 
the  temperature  somewhat,  but  also  to  control  the  nervous  symptoms 
and  lessen  the  tendency  to  iullammatory  complications.  Nothing  that 
exerts  a  depressing  effect  shouhl  be  thought  of,  since  the  cardiac  as  well 
as  the  respiratory  forces,  must  be  conserved.  Should  there  be  sudden 
cardiac  failure,  it  must  be  promptly  met  by  the  various  forms  of  8timti- 
lanti?,  including  strychnin  and  the  cardiac  tonics.  In  addition  to  alco> 
holic  stimulants,  the  arooiatic  spirits  of  ammonia  is  usually  borne  well, 
and  should  be  admintstered,  Strychnin  must  be  given  in  full  doses 
hypodermically  every  thinl  or  fourth  hour.  The  various  inflammatory 
complications  that  may  arise  must  be  treated  as  under  other  circum- 
stances. 

The  OoHTalesceiice. — In  all  grades  of  cases  the  convalescence  from 
influenza  demands  most  rigid  supervision,  and  the  greatest  injury  to 
patients  at  this  time  comes  from  going  out  too  early.  Usually  the  tem- 
perature is  subnormal  for  several  days — ^a  circumstance  due  to  the  weak- 
ness of  the  patient — and  so  long  as  this  condition  obtains  the  patient  is 
highly  suscejitible  to  a  chill.  Hence  it  is  a  good  rule  not  to  allow  ex- 
posure to  the  external  changes  of  temperature  until  the  temperature  has 
been  normal  for  several  days.  The  diet  should  now  be  more  liberal,  and 
tonics,  such  as  gentian,  iron,  and  rjuinin,  may  be  administered  and  con- 
tinued until  complete  restoration  of  the  patient's  health  has  taken  place. 
In  every  way  possible  exposure  to  reinfection  during  the  period  of  con- 
valescence is  to  be  avoided. 

The  treatment  of  sequeUc  must  be  conducted  according  to  general 
rules,  ^ 
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DENGUE. 

(Brectk'boiie  Fever,) 

Definition. — An  acute  infectious  disease  occurring  epidemically 
in  tropical  and  subtropical  countries.  Its  chief  symptoms  are — a  double 
febrile  paroxysm  (separated  by  an  interval),  arthritic  and  muscular  pains, 
tod  a  sKin-eniption  in  about  one-half  the  cases. 

Historic  Note* — The  disease  was  prevalent  in  Java  as  early  as 
1779,  in  India  in  1824,  and  later  in  the  West  Indies,  Spain,  and  in 
some  of  the  southern  American  States.  Mild  epidemics  have  visited 
Philadelphia,  New  York,  and  Boston,  but,  as  a  rule,  it  has  not  traversed 
regions  beyond  82°  N.  latitude. 
Its  pathology  has  not  been  studied,  death  being  the  rarest  of  events. 
Etiology* — McLaughlin  of  Texas  has  isolated  from  the  blood  and 
cultivated  a  micrococcus  which  he  claims  is  the  specific  cause  of  the 
disease. 

Predisposing  FcLctors, — Its  prevalence  is  favored  by  the  summer  sea- 
son, and  also  to  a  slight  extent  by  faulty  hygienic  conditions.  On  the 
other  hand,  age,  race,  sex,  and  social  status  are  all  without  effect,  most 
persons  being  susceptible;  and,  according  to  Matas,  primary  attacks  are 
not  protective  in  character,  while  other  authors  contend  that  they  even 
predispose  to  subsequent  ones.  The  epidemics  spread  along  lines  of 
travel  by  land  and  sea,  and  most  authors  agree  that  the  disease  is  con- 
tagious. 

Qlnlcal  History. — There  is  a  period  of  incubation  that  lasts 
aboat  four  days  and  exhibits  no  prodromes. 

Inyasion  then  is  abrupt  with  a  slight  chill ;  fever  follows,  the  tempera- 
ture reaching  its  maximum— 103°  to  106°  F.  (39.4°  to  41°  C.)  or  over- 
it  the  end  of  the  first  or  on  the  second  day,  and  is  accompanied  by  head- 
ache and  by  muscular  and  arthritic  pains.  The  patient's  sufferings  are  in- 
tense, the  pains  being  described  as  "breaking" — a  peculiarity  to  which 
the  disease  owes  the  popular  name  of  *•' break-hone  fever.''  The  joints 
become  red,  swollen,  and  very  tender  to  the  touch.  The  respirations 
and  pulse  are  much  quickened ;  there  are  anorexia  and  sometimes  slight 
naasea.  Febrile  albuminuria  is  rare,  delirium  and  mental  torpor  also ; 
hut  prostration  may  become  marked,  and  an  erythematous  eruption  com- 
monly appears.  DeBrun  ^  noted  carefully  the  symptoms  of  dengue  during 
the  epidemic  at  Beirut  (1892),  and  states  that  the  eruption  is  roseolar, 
morbilliform,  scarlatinous,  or  papular.  He  distinguished  three  groups  of 
cases:  1.  With  high  fever  and  marked  associated  symptoms,  and  with 
eruption ;  2.  Fever  absent,  the  symptoms  mild,  with  eruption ;  3.  The 
eruption  the  only  symptom.  The  eruption  may  appear  early,  but  has 
no  fixed  time,  is  evanescent  in  mild  cases,  and  is  never  constant  in  cha- 
racter. It  is  attended  with  burning  and  itching,  and  DeBrun  noticed 
de84|uamation  of  a  varying  intensity.  Homorrnages  from  the  various 
organs  (nose,  gums,  stomach,  bowels,  lungs,  kidneys,  etc.)  may  occur, 
and  reach  even  a  dangerous  extent.  The  lymphatic  p;land8  are  often 
swollen ;  the  mucosae  of  the  nose  and  throat  are  hyperemic ;  the  eyes 
are  congested  and  the  face  flushed. 

The  initial  fever  lasts  three  or  four   days,   and  ends  with  a  deep 
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remission  accompanied  by  profuse  sweating.  All  the  symptoms  now 
vanish  save  a  slight  soreness  and  stiffness,  but  after  an  interval  of  two 
or  three  days  the  characteristic  symptoms  (including  the  eruption)  re- 
appear. This  second  febrile  paroxysm  is  usually  milder  and  shorter 
than  the  first. 

The  duratioii  of  the  disease  is  from  seven  to  ten  days,  the  attack 
being  followed  by  a  slow  convalescence,  which  may  be  interrupted  by  a 
relapse.  The  slowness  of  the  recovery  is  due  to  persistent  mental  de- 
pression and  marked  physical  prostration. 

Complicatioiis. — Meningitis  has  been  noted,  but  in  extremely  rare 
cases.  Convulsions  sometimes  occur  in  children,  and  severe  catarrhal 
inflammations  of  certain  mucosae  (bronchial,  gastric,  etc.)  may  develop. 
Insomnia  is  common.  Hyperpyrexia  and  pericarditis  occur  very  ex- 
ceptionally. 

Diagnosis. — The  diagnosis  of  the  usual  form  of  the  disease  (epi- 
demic) is  an  easy  one  after  observation  of  the  first  few  cases,  but  a  more 
difficult  task  is  the  discrimination  of  sporadic  cases  from  rheumatism. 
The  course  and  degree  of  the  fever,  however,  differ  in  dengue  and  in 
rheumatism,  while  the  eruption  belongs  to  the  former  alone.  Infltiema 
in  many  of  its  manifestations  resembles  dengue  very  closely,  and  the 
differential  diagnosis  is  a  difficult  one.  In  the  former  condition  the 
herpes  is  usually  the  only  eruption ;  the  joints  are  rarely  involved ; 
there  is  neither  a  remission  nor  a  recurrence  of  the  fever ;  and  serious 
complications  are  more  frequent.  The  discovery  of  the  bacillus  of  in- 
fluenza is  of  course  decisive,  and  the  existence  of  an  epidemic  of  either 
condition  stronglv  suggests  the  true  nature  of  the  disease.  Scarlet 
fever  has  an  erythematous  eruption,  but  the  fever  is  continuous  and  the 
arthritic  symptoms  are  usually  wanting.  Yellow  fever  has  been  mis- 
taken for  dengue,  but  is  characterized  by  a  single  paroxysm ;  jaundice, 
black  vomit,  albuminuria,  and  grave  nervous  phenomena  are  features 
that  are  never  seen  in  dengue. 

The  prognosis  is  with  rare  exceptions  favorable,  dangers  arising 
only  from  the  extremely  rare  serious  complications. 

Treatment. — The  case  presents  a  double  indication :  (a)  to  harbor 
the  patient's  strength,  and  (6)  to  meet  certain  leading  symptoms.  The 
first  is  to  be  accomplished  by  enjoining  rest  in  bed,  by  a  generous 
though  carefully  regulated  diet,  and  by  the  timely  use  of  stimulants 
and  tonics.  Among  the  symptoms  that  demand  treatment  is  the  fever, 
and  when  this  is  very  high  hydrotherapy  is  indicated.  When  moderate, 
cold  sponging  of  the  general  surface,  conjoined  with  internal  antipy- 
retics (phenacetin,  acetanilid)  in  moderate  doses,  may  be  resorted  to. 
For  the  intolerable  pains  morphin  is  to  be  administered  hypodermic- 
ally,  this  remedy  often  relieving  the  insomnia  at  the  same  time.  If 
not,  chloralamid  and  the  bromids  should  be  tried.  Convalescence  may 
be  hastened  by  a  suitable  change  of  air. 
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I  THE  PLAGUE. 

{Bvbfmic  Plague ;  Black  Death,) 

Definition. — A  specific  contagious  disease,  occurring  chiefly  in  un- 
siDitary  sarroandines  and  characterized  by  high  fever,  cutaneous  symp- 
toms (petechisB,  etc.),  and  later  by  an  inflammatory  enlargement  of  the 
Ijmphatic  slands  (buboes).     It  occurs  in  epidemics. 

Histoffe  Note. — The  plague  is  an  Oriental  disease,  and  has  long 
been  endemic  in  certain  parts  of  India.  Most  European  countries  have 
io  the  past  been  visited  by  epidemics  of  the  malady,  but  it  is  at  present 
writing  almost  solely  confined  to  its  native  habitat  (India),  to  South 
China,  and  to  parts  of  Asia.  In  May,  1894,  a  severe  epidemic  pre- 
vailed in  Canton  and  Hong-Kong,  to  which  cities  it  was  imported  from 
Northern  India,  and  in  the  latter  part  of  1896  and  the  early  months  of 
1897  another  swept  over  India  with  devastating  results. 

Etiology* — Kitasato  and  Yersin  both  discovered  during  the  epi- 
demic at  Hong-Kong  a  special  bacillus  which  is  probably  the  cause  of 
the  disease.  It  stains  deeply  at  the  ends,  giving  the  appearance  of  a 
pair  of  micrococci,  but  is  really  a  short  rod-bacillus  with  rounded  ends. 
Pure  cultures  are  readily  made,  and  when  animals  are  inoculated  with 
these  the  clinical  characteristics  of  the  disease  are  produced. 

Modes  of  Entrance  into  the  Body. — According  to  Kitasato,  the  bacil- 
lus enters  either  the  digestive  or  the  respiratory  tract  or  by  means  of 
excoriations  of  the  surface. 

Prediipodng  Oauaes. — These  are  embraced  in  the  single  phrase — un- 
hygienic conditions.  It  is  safe  to  assert  that  without  these  fostering 
influences  the  plague  would  not  prevail. 

CUtilpftl  History. — The  incubation  period  lasts  from  two  to  five  or 
six  days,  and  among  prominent  invasion  symptoms  are  intense  pains  in 
the  head,  back,  and  limbs,  and  a  dizziness  causing  the  patient  to  walk 
with  a  staggering  gait  as  if  intoxicated.  The  temperature  rises  rapidly, 
sometimes  to  a  hyperpyrexial  level,  preceded  usually  by  slight  shiver- 
ings  or  a  chill,  and  delirium  sets  in  early.  There  are  torturing  thirst, 
anorexia,  and  not  rarely  nausea  and  vomiting.  Petechiae,  ecchymoses, 
and,  in  malignant  types,  hemorrhage  from  the  stomach,  bowels,  and 
kidneys,  may  occur,  and  soon  a  typhoid  condition  develops  with  a 
marked  tendency  to  circulatory  collapse. 

At  the  end  of  two  or  three  days,  if  life  be  spared  until  then,  buboes 
appear,  and  form  the  most  marked  and  characteristic  accompaniment  of 
the  disease.  The  inguinal  and  femoral  glands  are  most  generally  swollen 
and  inflamed ;  the  axillary,  submaxillary,  etc.  less  frequently.  This 
glandular  enlargement  may  terminate  in  {a)  resolution,  (6)  suppuration, 
('•)  gangrene  (rarely).  Suppuration  is  generally  favorable  in  import. 
Carbuncles  may  attend,  but  are  comparatively  rare. 

Diagnosis. — The  disease  has  been  mistaken  for  typhus  fever^  but 
in  the  latter  disease  there  is  an  absence  of  the  early  tendency  to  collapse, 
the  characteristic  buboes,  carbuncles,  extensive  petechiae,  and  hemor- 
rhages. On  the  other  hand,  in  the  plague  there  is  an  absence  of  the 
characteristic  typhus  eruption.  The  geographic  limitations  of  the  plague 
ihoald  be  borne  in  remembrance. 
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Duratioti  and  Prognosis. — The  dunaion  is  brief^from  three  or 
four  to  eight  or  ten  days — ^und  extensive  supjuiration  may  prolong  the 
attuck.  The  jirognosis  is  a  very  grave  one,  and  the  disease  may  prove 
fatal,  like  cholera^  within  a  few  honrs. 

Treatment, — This  is  largely  preventive.  All  hygienic  defects  are 
to  be  corrected  as  quickly  as  possible,  especially  inadequate  sewage,  un- 
clean  surroundings,  and  impure  water-supply.  Isolation  of  the  sick  and 
thorough  disinfection  of  the  sick-room,  the  bed,  and  bed-linen,  the  vom- 
itus,  and  the  stools,  are  matters  of  paramount  importance.  Kita^ato 
advocates  steaming  the  bedding  at  212°  F.  (100°  G.)  for  one  hour,  or 
exposure  for  a  few  hours  to  sunlight,  and  that  all  infected  articlejs  be 
burned,  ^*  After  recovery  the  patient  is  to  be  kept  in  isolation  at  least 
one  month," 

The  diet  should  be  liquid,  concentrated,  and  nourishing,  and  stimu- 
lants are  demanded  to  obviate  collapse.  So  far  as  known,  medicines  da 
not  exercise  any  controlling  influence,  and  hence  they  are  used  merely 
to  combat  the  symptoms  as  they  arise.  As  it  is  possible,  however,  to  ren* 
der  animals  immune  to  the  disease,  it  is  reasonable  to  anticipate  that  an 
antitoxic  serum  will  soon  be  available  for  treatment. 
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ERYSIPELAS. 

{Si.  Ant  hum/ s  Fire.) 

Definition. — A  specific,  acute  contagious  disease,  characterized  by 
a  special  inflammation  of  the  skin  and  subcutaneous  tissues,  with  a 
tendency  to  t^pread,  high  fever,  moderate  prostration,  a  disposition  to 
mixed  infection  (suppuration,  gangrene,  etc.),  and  an  average  duration 
of  fourteen  days*  It  usually  occurs  in  persons  under  forty  years  of  age* 
and  commonly  in  emlemic,  though  also  in  epidemic,  form. 

Pathology, — Erysipelas  is  a  specific  inflammation  involving  the 
skin,  suheutaneous  and  mucous  surfaces,  but  the  latter  far  less  fre- 
<|uently.  If  uncomplicated,  iii>  other  structures  are  involved.  When 
inflammation  extends  to  the  subcutaneous  connective  tissue,  there  fol- 
lows, as  a  rule,  suppuration.  The  claim,  however,  that  the  inflamma- 
tion may  penetrate  the  skull  and  attack  the  meninges  lacks  convincing 
proof  Osier  in  one  case  traced  the  extension  from  the  face  along  the 
fifth  cranial  nerve  to  the  meninges,  where  an  acute  meningitis  and 
tbronibo.sis  of  the  lateral  sinuses  were  excited.  The  specific  cocci  are 
found  in  the  superficial  lympli-vessels  and  spaces  of  the  affected  skin, 
being  most  abundant  in  the  ever-advancing  elevated  margin.  Beyond 
the  border  of  the  inflamed  region  they  occupy  chiefly  the  lymph- vessels, 
where  they  are  finally  overpowered  by  the  phagocytic  action  of  the 
leukocyte.'^.  Microscopic  examination  of  the  involved  area  reveals  tht- 
changes  of  simple  inflammation. 

etiology,— Bacteriology. — The  specific  cause  of  the  disease  is  the 
Btreptoeoecu^  trympt'lafi}*  of  Fehleisen,  which  is  prubably  identiciil  with 
the  ordinary  pus-producing  streptococcus.      Friinkel  and  Kirchner  have 
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iDfestigaledy  experimentally,  the  streptococcus  of  erysipelas,  and  con- 
tend that  their  results  ofler  convincing  proof  of  the  separate  identity  of 
tie  streptococcus  pyogenes ;  but  most  observers  hold  that  the  latter  can- 
not be  distinguished  from  the  streptococcus  ert/sipelatis  by  any  known 
test.  The  streptococci  of  erysipelas  assume  the  form  of  a  serpent  or 
eh&in  (chain-forming  coccus  of  Cohn),  and  are  very  small,  somewhat 
ytriable  in  size,  and  thrive  on  all  kinds  of  culture-media.  Their  favor- 
ite situations  are  the  lymph-vessels  and  the  cutaneous  connective  tissue, 
where  they  are  found  in  colonies  composed  of  myriads  of  cocci.  They 
ire  rarely  found  in  the  blood-vessels,  and  in  blood-serum  they  are  caused 
to  disappear  by  the  action  of  the  phagocytes ;  yet  in  exceptional  cases 
intra-aterine  infection  has  occurred. 

That  the  streptococcus  erysipelatis  is  a  saprophytic  organism  is  shown 
by  the  fact  that  the  identical  cocci  have  been  discovered  in  inanimate  and 
decomposing  animal  and  vegetable  substances. 

FrBdlsposing  CSauaes. — Among  the  most  important  disposing  causes  of 
erysipelas  are — 

(1)  Season. — In  a  paper  on  ^'  Seasonal  Influences  in  Erysipelas,  with 
Statistics  '*  ^  I  have  shown,  as  the  result  of  an  analysis  of  2010  cases 
collected  from  different  sources,  that  the  various  seasons  of  the  year 
exercise  a  potent  influence  upon  the  frequency  of  this  affection. 
Thus  month  by  month  the  cases  increase,  in  slightly  varying  ratio,  from 
August  to  April,  the  latter  month  giving  the  greatest  number,  and  then 
there  is  a  rapid  decrease  from  April  to  August,  when  we  find  the  small- 
est number.  Again,  one-half  of  all  the  cases  occur  during  the  months 
of  February,  March,  April,  and  May,  and  15.9  per  cent,  during  the 
month  of  April  alone.  It  would  appear  that  the  winter  and  spring 
months,  though  more  particularly  the  latter,  increase  the  susceptibility 
to  this  disease.  It  was  found  that  a  low  barometer  and  mean  relative 
humidity  invariably  correspond  with  the  annual  period  in  which  the 
greatest  number  of  cases  occur,  and  that  the  highest  percentage  of  rela- 
tive humidity  corresponds  with  the  months  affording  the  fewest  cases. 

(2)  Age. — From  the  notes  of  1894  cases  I  found  that  in  25.8,  per 
cent,  the  age  of  the  patient  was  between  twenty  and  thirty  years.  From 
thirty  to  fifty  years  the  cases  slowly  decreased  in  number,  and  after 
fifty  years  quite  rapidly,  while  more  than  15  per  cent,  of  the  cases 
occurred  before  the  age  of  twenty.  The  great  liability  of  newly-born 
infants  is  well  known. 

(3)  Sex. — This  factor  was  noted  in  1767  cases,  and  a  marked  pre- 
(Kmderance  of  the  male  over  the  female  sex  was  noted  (about  8  to  2). 

(4)  Previous  Attacks. — Of  450  cases,  there  had  been  previous  attacks 
in  39  (8.6  per  cent.),  in  one  instance,  four,  and  in  another  seven,  ante- 
cedent attacks  having  occurred,  while  second  and  third  recurrences  were 
not  uncommon. 

(5)  Family  predisposition  exercises  a  slight  though  decided  influence. 
It  was  noted  in  4  of  the  450  cases. 

(6)  Certain  Antecedent  Affections. — Dr.  M.  Booth  Miller  examined 
the  history  of  801  cases,  and  found  that  acute  coryza  preceded  the 
•ttick  in  18  instances.  Slight  lesions  of  the  Schneiderian  mucous 
•embrane  may  be  assumed  to  exist  in  such  instances,  offering  a  condi- 

'  Proceedings  of  the  Ameriean  OimcUologiecU  Aiaociaiiony  1893. 
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tion  favorable  to  specific  infection  (vide  infra).  Testimony  confirming 
the  now  well-known  fact  that  certain  chronic  diseases  (chronic  Bright*s, 
phthisis,  organic  heart  disease,  chronic  alcoholism,  syphilis,  etc.)  aug- 
ment a  receptivity  to  the  complaint  has  also  been  brought  to  light  by 
my  own  researches. 

(7)  Slight  Ii^uries,  Abrasions,  etc. — Erysipelas  will  not  develop  on  a 
surface  which  does  not  present  a  break,  but  with  this  present  may  do  so 
though  the  latter  be  so  trivial  as  to  escape  observation.  Slight  abrasions 
and  fissures,  either  in  the  mucous  membrane  of  the  nose  or  in  the  skin 
of  the  face  or  ear,  as  well  as  all  forms  of  slight  injuries,  are  liable  to 
furnish  a  path  of  ingress  to  the  specific  organism.  Yet  in  643  out  of 
the  2010  cases  mentioned  above  and  examined  with  reference  to  this 
point,  previous  lesions  were  noted  in  but  13.  Women  who  have  been 
recently  delivered  and  persons  subjected  to  surgical  operations  are  pecu- 
liarly liable,  and  any  deeply-seated  focus  of  irritation,  as  an  area  of 
necrotic  bone  or  a  chronic  abscess,  such  as  sometimes  occurs  in  sup- 
purative arthritis,  appendicitis,  etc.,  may  give  rise  to  repeated  outbursts 
of  erysipelas. 

(8)  Antihygienic  Surroundings. — These  doubtless  predispose  to  the 
affection,  as  has  been  shown  by  the  prevalence  of  erysipelas  in  hospitals 
and  institutions  in  which  the  sanitary  arrangements  are  markedly  faulty. 

Modes  of  Conveyance  of  the  Contagion. — The  latter  may  be  air-borne. 
It  has  been  collected  from  the  air  of  rooms  and  wards  occupied  by  ery- 
sipelas patients ;  but  to  what  distance  and  precisely  under  what  circum- 
stances it  can  be  conveyed  is  not  definitely  known.  It  may  also  be 
transferred  for  a  longer  or  shorter  distance  by  fomites,  by  instruments, 
unclean  hands,  etc.,  the  infection  being  a  result  either  of  contagion  or 
inoculation,  and  the  direct  avenue  of  entrance  for  the  specific  coccus 
being  a  break  in  the  skin-surface  or  mucous  membranes. 

Clinical  History. — I  shall  discuss  only  the  so-called  medical  or 
idiopathic  erysipelas,  the  traumatic  variety  falling  more  properly  within 
the  domain  of  surgical  treatises. 

Incubation. — This  is  somewhat  varied,  though  it  ranges  usually  from 
seven  to  fourteen  days,  and  the  prodromal  symptoms  are,  for  the  most 
part,  general  in  character,  consisting  in  headache,  restlessness,  cough 
and  sore  throat,  anorexia,  and  general  slight  or  moderate  pyrexia.  These 
endure  for  a  very  variable  period — from  a  few  hours  to  several  days — 
when  the  invasion  with  its  characteristic  features  develops. 

Invasion  Stage. — The  symptoms  are — (1)  local  and  (2)  general. 

(1)  At  first  the  affected  part  feels  hot,  tense,  painful,  and  is  tender  to 
the  touch.  Very  soon  a  small  circumscribed  area  becomes  red,  swollen, 
firm,  and  shining,  and  simultaneously  the  subjective  symptoms  (pain, 
heat,  etc.)  become  aggravated.  The  point  of  election  is  usually  on  the 
nose,  but  it  may  be  on  the  ear,  the  face,  or  elsewhere  about  the  head, 
and  thence  the  inflamed,  swollen  zone  spreads,  chiefly  in  the  direction 
of  one  or  the  other  side  of  the  head.  Separating  the  diseased  from  the 
unaflfected  skin  there  is  a  sharp  line  of  demarcation  in  the  form  of  an 
elevated  brawny  ridge,  which  can  be  seen  and  felt.  While  the  inflam- 
mation is  advancing  there  may  be  noted,  beyond  the  border  of  the  latter, 
little  red  streaks  and  spots  that  grow  in  area  till  at  last  they  become 
confluent.     The  degree  of  redness  increases  in  intensity  as  the  case  ad- 
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ranees,  but  any  natural  prominence  or  fold  in  the  integument  may  pre- 
veDt  further  extension  of  the  inflammation  {e,  g,  naso-labial  folds,  border 
of  the  hairy  scalp,  etc.).  In  cases  of  average  severity  the  face  is  much 
«wollen,  the  eyes  closed  on  account  of  tumefaction  of  the  eyelids,  the 
ears  greatly  enlarged  (far  better  marked  on  one  side  than  the  other,  as 
a  rale),  the  scalp  swollen  and  tender,  and  the  facial  lineaments  often 
changed  beyond  recognition.  In  a  minority  of  the  cases  the  inflamma- 
tory process  extends  from  the  head  to  the  arms,  to  the  trunk,  and  even 
to  the  lower  extremities  {ery9ipelas  migrans),  and  in  such  instances  the 
lace  may  be  healed  while  the  disease  is  yet  extending  over  other  por- 
tions of  the  body.  Even  in  the  ordinary  form,  which  is  usually  con- 
fined to  the  face,  ears,  and  portions  of  the  scalp,  those  parts  first  affected 
fie  while  yet  the  local  inflammation  is  extending  its  boundary  lines, 
hen  the  progress  of  the  inflammatory  process  has  become  arrested  the 
peripheral  ridge  ceases  to  extend  and  grows  pale ;  the  inflammation  then 
subsides,  and  finally  disappears  altogether. 

The  epidermal  layer  may  become  elevated  over  circumscribed  areas, 
«Ting  rise  to  larger  or  smaller  vesicles  or  bullae  {erysipelas  vesiculosum). 
bopparation  may  attack  these  large  vesicles,  whereupon  they  fill  with  pus 
(erysipelas  pustulosum).  As  the  result  of  intense  infiltration  the  part 
or  parts  may  become  ganm-enous — erysipelas  gangraenosum.  Enlarge- 
ment of  the  cerebral  lymph-glands  is  also  common.  Desquamation  fol- 
lows erysipelas,  and  the  face  often  presents  a  more  delicate  complexion 
than  before  the  occurrence  of  the  attack. 

(2)  Qeneral  Symptoms. — With  the  onset  of  the  local  disturbances  or 
even  somewhat  earlier,  the  patient  is  seized  with  repeated  fits  of  chilli- 
ness or  shivering,  or,  less  commonly,  there  may  be  a  severe  rigor.  Im- 
mediately, and  more  rapidly  than  before,  the  temperature  rises  to  a 
height  of  104°  or  105°  F.  (40^-40.5°  C.)  on  the  evening  of  the  first 
day.  As  a  rule,  the  temperature  reaches  its  maximum  (105°  to  107° 
F. — K).5°  to  41.6°  C.)  on  the  third  evening.  Marked  nocturnal  remis- 
sions of  temperature  (2°  to  5°  F.— 1.1°  to  2.7°  C.)  are  the  rule,  but  the 
evening  temperature  may  in  rare  instances  be  to  an  equal  degree  lower 
than  the  morning.  In  a  week  from  the  appearance  of  the  eruption  the 
temperature  declines  rapidly  to  normal,  and  usually  within  twenty-four 
or  thirty-six  hours;  sometimes,  however,  the  course  of  the  fever  is  much 
more  prolonged  and  defervescence  may  be  less  critical.  In  erysipelas 
migrans  a  long  and  decidedly  irregular  temperature-curve  is  presented, 
the  period  of  decline  also  showing  niany  deviations  from  the  normal 
curve  when  complications  are  present.  The  pulse  is  frequent,  of  good 
volume,  and  soft.  I  have  been  able  to  confirm  the  observations  of 
DaCosta,  Striimpell,  and  others  that  the  cutaneous  inflammation  in  ery- 
sipelas (particularly  erysipelas  migrans)  may  advance  to  a  slight  extent 
even  after  the  temperature  has  returned  to  the  normal  grade. 

The  tongue  is  furred,  the  anorexia  intensified,  and  there  are  apt  to  be 
nausea  and  frequent  vomiting.  The  bowels  are  usually  constipated, 
tboQgh  I  have  observed  a  few  instances  in  which  marked  diarrhea  de- 
veloped late  in  the  attack.  The  inflammation  may  extend  to  the  mucous 
membrane  of  the  throat  and  larynx,  causing  swelling  and  edema  of  the 
parts.  It  may  also  involve  the  serous  membranes,  though  rarely.  The 
nervous  symptoms  may  or  may  not  be  conspicuous,  but  there  are  apt  to 
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be  intense  headache  and  restlessness,  with  some  mental  aberration  at 
night.  Actual  nocturnal  delirium  appears  in  the  severer  forms,  and  in 
erysipelas  occurring  in  drunkards  delirium  tremens  may  suddenly  de* 
velop.  The  urine  presents  the  usual  febrile  characters  (high  color  with 
increased  urea  and  diminished  chlorids).  Quite  commonly  it  contains  a 
little  albumin,  and  rarely  acute  nephritis  occurs  as  a  complication. 

Abundant  observation  has  shown  that  there  is  a  direct  correspondence 
between  the  intensity  of  the  local  and  constitutional  disturbances  in  this 
disease. 

Often  in  severe  types  (such  as  are  apt  to  arise  in  old,  much  enfeebled, 
or  intemperate  persons)  of  facial  erysipelas  the  typhoid  (adynamic)  con- 
dition is  developed.  The  tongue  is  dry  and  brown,  the  lips  and  teeth 
are  covered  with  sordes,  the  pulse  grows  very  rapid  and  feeble,  and  the 
bowels  are  apt  to  be  loose.  Ataxic  nervous  symptoms  show  them- 
selves. 

Complications  and  Varieties. — An  analysis  of  1674  cases  of 
erysipelas  with  particular  reference  to  complications  gave  an  interesting 
series  of  results,  and  one  at  variance  with  the  notions  of  most  authors. 
Some  are  given  here  briefly,  the  complicating  conditions  being  placed  in 
the  order  of  frequency  of  occurrence;  Abscess,  105;  rheumatism,  20; 
delirium  tremens,  10 ;  lobar  pneumonia,  active  delirium,  phlebitis,  pleu- 
risy, each  7 ;  acute  nephritis,  6 ;  synovitis  and  diarrhea,  each  5 ;  ton- 
sillitis, 3 ;  catarrhal  pneumonia,  otitis  media,  pharyngitis,  edema  of  the 
larynx,  acute  bronchitis,  each  2 ;  endocarditis,  meningitis,  each  1.^ 

The  fact  that  acute  articular  rheumatism  is  a  relatively  frequent 
complication  of  erysipelas  is  worthy  of  special  notice,  for  the  reason 
that  the  attention  of  the  profession  has  not  hitherto  been  called  to  it. 
The  symptoms  of  rheumatism  usually  come  on  several  days  after  the 
onset  of  erysipelas.  "  So  long  as  the  specific  agent  upon  which  rheu- 
matism depends  is  not  known,  so  long  must  we  remain  in  ignorance  of 
the  true  explanation  of  this  combination  of  diseases.'*  In  a  few  in- 
stances pneumonia  appeared  early,  being  due  most  probably  to  special 
localizations  of  the  specific  streptococcus.  To  such  cases  the  term 
"  pneumo-erysipelas  "  may  be  appropriately  applied.  The  cases — 2  in 
number — in  which  acute  nephritis  developed  during  the  first  few  days 
of  the  attack  should  in  like  manner  be  termed  '' nephro-erysipelas." 
With  few  exceptions,  however,  the  complications  enumerated  are  second- 
ary affections.  Meningitis  was  present  in  a  sipgle  instance  only,  and 
hence  active  delirium  in  this  disease  points  to  a  severe  type  of  infection, 
but  not  to  meningitis  as  a  rule.  Many  different  varieties  have  been 
described. 

Apart  from  those  already  referred  to  more  or  less  at  length  (cutane- 
ous, gangrenous,  vesicular,  ''pneumo-,"  ''nephro-,*'  and  migratory  ery- 
sipelas), two  other  forms — namely,  phhgvionouB^  or  cellulo-cutaneous, 
and  relapsing  erysipelas — should  be  mentioned.  The  former  exhibits 
an  inflammation  of  the  subcutaneous  connective  tissue  which  tends  to 
suppurate,  and  a  glance  at  the  complications  of  the  aflfection  shows 
that  suppuration  occurs  with  the  greatest  frc{juency  among  complicating 
conditions.    But  the  so-called  phlegmonous  erysipelas  cannot  be  properly 

*  *'  The  Complicating?  Conditions,  Aftsociatwl  DiKeawn,  and  Mortality-rate  in  Ery- 
sijielftH,"    by  the  Author:    The  Int.  Mfd,  Mag.  for  Oct.,   189:^ 
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regtrded  «8  a  distinct  type,  since  the  atypical  manifestations  are  due  to 
secondary  infection  with  the  pyogenic  organism.  Relapsing  erysipelas, 
koweTer,  constitates  the  chronic  form  of  the  disease,  recurring  at  longer 
or  shorter  intervab,  and  usually  in  the  same  locality.  It  is  commonly 
due  to  some  deep-seated  focus  of  suppuration. 

Sequels. — The  hair  often  falls,  but  it  is  usually  replaced  by  a  fresh 
crop.  Abscesses  in  various  parts  of  the  body,  particularly  the  eyelids, 
are  of  common  occurrence  (vide  Complications),  and  chronic  otitis  media 
and  chronic  nephritis  may  date  from  an  attack  of  erysipelas.  Per  contra, 
erysipelas  is  reputed  to  be  curative  of  certain  affections  (eczema,  lupus, 
carcinoma,  sarcoma,  rheumatism,  etc.). 

Out  of  476  cases  collected  by  me  relapses  occurred  in  54  (11.3  per 
cent.),  and  in  1  of  these  instances  5  relapses  occurred ;  in  2  others,  4 ; 
and  in  3  patients,  3.     First  and  second  relapses  were  still  more  common.^ 

The  aiagnosis  is  made  with  ease  after  the  eruption  has  fully  devel- 
oped, and  its  appearance,  seat,  and  behavior,  particularly  the  manner 
of  extension  of  the  brawny,  ridge-like  edge  (best  marked  on  the  fore- 
head), are  the  features  that  should  serve  to  distinguish  it  positively  from 
every  other  disease. 

^irst,  erythema  produces  superficial  redness,  but  is  not  attended  with 
heat,  swelling,  or  fever.  Urticaria  assumes  the  form  of  pale-red  circu- 
lar wheals,  wliich  cause  marked  itching  and  appear  in  successive  crops, 
often  disappearing  in  the  course  of  a  few  hours.  ActUe  eczema  of  the 
face,  when  intense,  may  somewhat  resemble  erysipelas,  but  it  lacks  the 
peculiar  border  and  mode  of  progression  so  characteristic  of  the  latter 
disease.  Again,  eczema  produces  particularly  troublesome  itching,  and 
the  swelling  is  less  than  in  erysipelas.  Chronic  erythematous  eczema  is 
met  with  later  in  life,  is  without  fever,  without  any  considerable  swell- 
ing or  pain,  while,  on  the  other  hand,  it  excites  intense  itching.  Eczema 
n'^Joium  is  characterized  by  its  nodosities  at  their  usual  seat  in  the 
ncinity  of  joints. 

Coarse  and  Duration. — In  my  own  experience,  based  upon  1880 
cases,'  the  average  duration  (including  the  prodromal  stage  and  period 
of  convalescence)  in  persons  under  forty  years  of  age  is  fourteen  days. 
The  course  of  the  disease  is  much  lengthened  by  complications  or  by 
the  pre-existence  of  chronic  affections,  and  increases  with  age  after  the 
fiftieth  year. 

The  prognosis  is  favorable,  and  it  is  rare  for  erysipelas  to  assume 
a  malignant  type.  Perhaps  the  chief  dangers  lie  in  certain  complica- 
tions, especially  extensive  suppuration,  pneumonia,  acute  nephritis,  de- 
lirium tremens,  etc.  Acute  articular  rheumatism,  though  relatively 
fre<|uent,  is  comparatively  harmless ;  but  previous  debility,  especially  if 
dependent  upon  chronic  diseases,  as  syphilis,  chronic  rheumatism,  gout, 
tuberculosis,  organic  disease  of  the  heart,  and  the  like,  increases  the 
percentage  of  deaths  considerably.  Again,  age  has  a  positive  influence 
npon  the  mortality,  which  it  augments  raoderatelv  after  the  forty-fifth 
year,  and  most  decidedly  after  the  sixtieth  year.  When  death  occurs  it 
is  due  to  exhaustion. 

^Journal  of  the  Amaicnn  Afedieal  AMorintion,  July  22,  1893. 
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The*  moriaJitihrate  is  low,  a,s  sbowii  by  the  results  of  my  ♦►wn  ooUec- 
tive  iiiveatigations  into  the  subject.*  I  found  the  ij;eiienil  average  dejith* 
rate  to  be  5.6  per  cent.,  while  in  cases  from  private  practice  it  was  4  pr 
cent.  In  persons  under  forty  years  of  age  it  was  only  3.5  per  cent., 
while  in  those  over  seventy  years  it  was  46  per  cent.  The  traumatic 
cases  gave  a  mortality  of  14.5  per  cent. 

Treatment,!— The  treatment  of  erysipelas  falls  naturally  into  three 
subdivisions:   (1)  Dietetic;  (2)  Constitutional ;  ('3)  LocaL 

{ 1 )  Dietetic. — Proper  nttention  to  the  diet  is  of  the  first  importance.  It 
must  be  generous  and  composed  of  highly  nutritious  articles,  tind  if  the 
temperature  be  high»  only  liijuid  forms  of  nourishment  should  he  admio- 
istered  in  definite  quantities  and  at  regular,  brief  intervals.  Rectal 
II I  i  men  tali  on  should  be  resorted  to  if  the  stomach  rejects  a  suitable  diet* 
arVt  and  1  feel  confident  of  the  fact  that  liberal  feeding  is  of  greater 
service  to  the  patient  than  any  of  the  recognixed  forms  of  medicinal 
treatment.  Lack  of  attention  to  the  patient's  diet  during  the  primary 
attack  tends  to  increase  the  fretjueney  of  relapse.  In  persons  over  fifty 
years  of  age,  and  in  those  in  whom  the  vital  ^irocesses  have  been  lowered 
on  account  of  previous  clironic  diseases^  correct  alimentation  is  of  para- 
mount importance,  often  abridging  the  otherwise  much  protracted  course 
of  tfie  afl^ection.  There  can  be  no  (juestion  but  that  the  typhoid  state 
of  the  system  met  with  in  many  cases  of  erysipelas  is  attributable,  in* 
directly  at  least*  to  malnutrition.  When  nourishment  is  exhibited  in  a 
proper  manner  stimulants  are  rarely  reijuired. 

{*2)  Constitutional  Treatment.— When ,^  despite  an  appropriate  diet, 
the  pulse  tipcomes  very  rapid  and  feeble,  the  hearts  first  sound  indis- 
tinct, and  the  tongue  dry  or  brown,  indications  for  the  use  of  stimulantii 
are  present  and  must  be  heeded.  Alcoholic  stimulation  is  most  apt  t« 
be  reijuired  in  the  aged  and  in  patients  previously  enfeebled  by  chronic 
disease.  When  oeedfub  the  alcoholics  may  be  given  with  a  compara- 
tively free  hand,  12  to  16  ounces  (360J>-48(hO)  of  whiskey  daily  in  di- 
vided portions.  Strychnin  gives  ])rompt  results,  and  may  be  used  in 
association  with  the  alcoholics.  In  marked  gastric  irritability  cbam* 
pagne  is  to  be  preferred. 

The  tincture  of  the  chlorid  of  iron  was  first  extensively  used  in  this 
disease  by  English  authorities,  and  was  formerly  regarded  by  nio.^t  clin- 
icians as  a  truly  specific  remedy.  In  74  cases  of  erysipelas  which  were 
treated  by  this  remedy  alone,  the  average  quantity  being  1  dram  (4.0) 
daily  in  divided  doses,  in  the  Pennsylvania  Iluspital  by  Drs.  Lewis, 
IhiCosta,  Lougstreth,  Meigs,  and  others,  the  death-rate  was  4  per  cent.* 
At  the  present  day  the  profession  are,  for  the  most  part,  agreed  that 
other  preparations  of  iron  are  at  least  eijually  efiicacious.  Qninin  is  a 
valuable  remcily  in  erysipelas,  and  during  the  past  twelve  years  I  have 
employ e4l  it  in  not  less  than  30  cases,  confining  its  use  to  instances  in 
which*  the  temperature  touched  lOS*^  F.  (89.4*^  C),  and,  with  a  single 
exception,  in  uncomplicated  cases  (22  in  number)  the  nocturnal  remis- 
sions were  decidedly  greater  and  the  evening  exacerbations  less  marked. 
In  every  instance  iron  in  some  form  was  administered  simultaneously. 
J.  M.  DaCosta  first  used  pilocarpin  in  erysipelas  at  the  PennsjIvjiniA 

^  Lor,  rU.,  p,  3, 

*  *'  The  Treatment  of  Erysipelnii,"  by  the  A»nhor:  I%mipeuiic  Qq^Ue^  Julf  le,  18SK. 
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Hospital.  His  experience  showed  that  when  given  hypodermically 
(gr.  ^-0.010)  in  the  very  early  stage,  and  repeated  three  or  four  times 
It  intervab  of  two  or  three  hours,  it  often  aborted  the  attack.  If  we 
except  this  use  of  the  drug,  it  is  only  in  cases  attended  with  high  tem- 
perature with  slight  morning  falls  that  pilocarpin  should  be  employed ; 
tnd  the  condition  of  the  pulse  and  heart  can  be  relied  upon  as  a  guide 
to  its  administration.  Whether  or  not  the  favorable  results  from  the 
m  of  pilocarpin  are  to  be  ascribed  to  a  property  possessed  by  it  of 
gtimalating  phagocytic  action  is  not  yet  clear. 

Nnmerous  antiseptic!  remedies  have  been  recommended,  and  I  have 
for  a  decade  and  over  been  exhibiting  mercuric  chlorid  in  moderate- 
sixed  doses  throughout  the  febrile  stage,  with  some  amelioration  of  the 
mnptoms. 

Of  late  various  bacteriologists  have  been  endeavoring  to  obtain  a 
serum  antagonistic  to  the  toxin  of  erysipelas.  Experimentally,  the 
raccess  has  been  all  that  could  be  desired,  but  it  has  been  difficult  to 
obtain  a  serum  of  sufficient  potency  for  therapeutic  purposes.  The  most 
raecessful  is  that  of  Marmorek,  now  manufactured  extensively,  and, 
although  Petruschky  has  declared  it  useless,  the  results  of  earlier  and 
later  investigators  (Bornemann  and  M^rieux)  cannot  be  ignored,  and  it 
DDQst  be  recognized  as  possessing  considerable  value. 

Certain  symptoms  demand  internal  medication.  When  the  fever,  as 
wmetimes  happens,  is  alarmingly  high,  its  reduction  must  be  accom- 
plished, and  the  best  method  is  bv  means  of  cold  spongings  combined 
with  the  ice-cap,  or  cold  or  gradually  cooled  baths.  The  happy  effects 
of  this  agent — cold — are  manifold.  Guaiacol  has  recently  been  em- 
ployed for  the  purpose  of  reducing  the  temperature,  and  found  highly 
efficacious.  The  tendency  to  spontaneous  remission  of  fever  in  this  dis- 
ease must,  however,  be  steadily  borne  in  mind. 

For  marked  nervous  phenomena^  such  as  pain,  sleeplessness,  and 
active  delirium,  hyoscin  hydrobromate  (gr.  -j-Jtt — 0.0006)  has'been  tried 
hypodermically  in  numerous  cases  at  the  Medico-Chirurgical,  Pennsyl- 
vania, and  Philadelphia  hospitals,  and  has  given  promise  of  being  a 
valuable  remedy.  It  should  not  be  employed  when  the  heart-power  is 
fonnd  to  be  deficient,  and  to  fulfil  the  same  indications  we  may  utilize 
the  following:  Sodium  bromid,  gr.  v  (0.324)  every  two  hours,  or  gr. 
n-xxx  (1.206-1.944)  at  night;  morphin,  gr.  4  (0.008),  and  chloral, 
P".  X  (0.648),  in  combination  every  half  hour  for  three  doses;  potaa- 
iium  bromid,  gr.  x  (0.648),  and  tincture  of  cannabis  indica,  ITlx  (0.666), 
in  combination  at  bed-time;  atropin,  gr.  ^  (0.0008),  and  morphin,  gr. 
1(0.0108),  hypodermically. 

The  treatment  of  the  various  complications  must  be  conducted  in 
iccordance  with  general  principles  applicable  to  each. 

(3)  Local  measnrefl  have  always  held  a  prominent  place  in  the  treat- 
ment of  erysipelas.  The  list  of  agents  that  have  been  used  topically 
i*  long  and  embraces  all  classes  of  therapeutic  substances.  In  the  paper 
previously  cited  it  is  stated  that  in  the  three  series  of  cases  (247)  that 
*ere  treated  at  the  Pennsylvania  Hospital,  together  with  a  few  collccttMl 
from  other  sources,  no  less  than  fifty  different  remedies  and  preparations 
h»d  been  employed  locally.  Among  those  most  frequently  used  were 
^Im  (37  cases) ;  lead-water  and  laudanum  (20  cases) ;  carbolic  acid  (1  to 
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40),  injected  subcutaneously  (18  cases) ;  zinc  oxid  (14  cases) ;  mercuric- 
chlorid  solution  (14  cases) ;  ichthyol  ointment  with  lanolin  (8  cases),  etc- 
Many  of  these  preparations  were  prescribed  for  their  effect  in  excluding 
the  air — a  leading  indication.  This  I  am  in  the  habit  of  meeting  by 
the  use  of  carbolized  vaselin  or  cool  carbolized  oil. 

A  knowledge  of  the  microbic  nature  of  erysipelas  has  led  to  the  local 
application  of  numerous  antiseptic  remedies,  and  it  is  along  this  line 
that  the  greatest  advances  in  the  treatment  of  the  disease  are  to  be  ex- 
pected. Mention  has  been  made  of  the  method  of  injecting  carbolic 
acid.  Here  the  aim  is  to  check  the  spread  of  the  inflammatory  process 
by  inserting  the  needle  at  numerous  points  just  beyond  the  inflamed 
border.  The  method  (introduced  by  Heuter)  has  been  much  practised 
by  Henry  at  the  Philadelphia  Hospital,  and  more  recently  by  Osier  at 
the  Johns  Hopkins  Hospital,  and  is  especially  applicable  in  erysipelas 
migrans.  In  the  statistics  before  given  a  solution  of  mercuric  chlo- 
rid (1  :  4000)  was  used  locally  in  14  instances,  to  which  I  can  add  the 
results  of  12  others  at  the  Medico-Chirurgical  Hospital  and  in  private 
practice.  In  nearly  all  of  the  cases  it  was  employed  in  the  form  of  a 
lotion  over  the  inflamed  surface.  In  a  few  it  was  injected  beneath  the 
skin,  as  in  the  case  of  the  carbolic  acid.  More  recently  it  has  been 
recommended  to  scarify  the  affected  part  and  follow  with  the  application 
of  a  solution  of  mercuric  chlorid.  In  view  of  the  fact  that  the  strep- 
tococcus is  found  chiefly  in  the  more  superficial  channels  of  the  corium, 
it  follows  that  it  may  be  attacked  directly  by  the  mercuric-chlorid 
solution  when  the  latter  is  used  after  scarification ;  and  this  method  of 
treatment  is  at  once  most  promising  and  rational.  In  8  instances  (3  of 
which  have  been  previously  reported)  it  was  attended  with  brilliant  re- 
sults, limiting  the  spread  and  allaying  the  severity  of  the  local  inflam- 
mation. At  the  Pennsylvania  Hospital  uniformly  good  results  were 
obtained  from  the  local  use  of  ichthyol  ointment  with  lanolin  (DaCosta 
and  others).  Zelewsky  found  ichthyol  efficacious  in  every  form  of  ery- 
sipelas, being  superior  to  other  remedies.  He  prescribed  the  agent  as 
follows : 

I^.  Ammon.  sulpho-ichthyol, 

Spts.  aether.,  da.  1  part; 

Collodii  elastici,  2  parts. 

Thomas  advocates  thorough  rubbing  of  a  strong  ointment  of  ichthyol  with 
vaselin  or  lanolin  into  the  red  area  and  into  the  adjoining  healthy  skin, 
covering  the  parts  with  lint  or  the  ordinary  surgical  dressing.  Whalen* 
has  recently  reported  most  strikingly  favorable  results  in  4  cases  of 
facial  erysipelas  from  the  use  of  external  applications  of  guaiacol. 

Many  special  modes  of  treatment  in  erysipelas  have  been  brought 
forward  recentlv,  but  of  these  only  two  are  deemed  worthy  of  brief 
notice :  (a)  Method  of  Koch.  By  means  of  a  soft  brush  we  apply  a  thin 
and  regular  covering  of  the  following  pomade : 

^.  Creolin,  1.0; 

Iodoform,  4.0; 

Lanolin,  10.0. 

*  Journal  of  the  American  Medical  As&ociaiiony  April  28,  1894. 
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Tli^  parts  are  then  coveri^d  with  leaves  of  gutta-percha,  (b)  Method  of 
Httllopeau.^  A  mask  of  several  thicknesses  of  linen  is  soaked  in  a 
jK>lution  of  eiodiiim  siilieylate  (1  :  20)  and  applied  over  the  parts,  which 
Are  then  covered  with  rubber  bands  to  prevent  evaporation.  Relief  is 
said  to  be  almost  immediate,  and  a  cure  if^  had  in  from  three  to  five  days* 


DIPHTHERIA. 

[ Diphtheritic  ;  Atujina  Maligna  ;   Croup.) 

I>efiilitiOn. — An  acute,  contagious  disease  caused  by  the  Klebs- 
Loffler  bacillus,  and  characterized,  anatomically,  by  a  cr on pou.s* diph- 
theritic inflammation  of  the  mucous  membrane  of  the  pharynx  and 
upper  air-passages.  Clinically,  it  is  characterized  by  irreguhir  fever, 
prostration^  and,  frequently,  albuminuria;  also  by  the  secondary  devel- 
apment  of  toxemia,  and  often  of  croupous  laryngitis  or  cardiac  failure. 
It  is  often  followed  by  peculiar  paralyses.  In  large  municipalities  it 
behaves  endemically,  and  from  time  to  time  epiilemically. 

PsfuJo-diphtheria. — There  are  forms  of  intiamniation  occurring  moat 
frequently  in  the  pharynx  and  atljacent  air-passages  (and  also  in  many 
other  parts  of  the  body)  that  are  attended  with  the  formation  of  a 
pseudo-membrane,  and  are  not  caused  by  the  Klebs-Loffler  bacillus. 
These  cases  have  been  studied  exhaustively  by  Fnidden  and  others,  who 
have  usually  found  the  streptococcus  to  be  the  specific  cause  of  infection. 
The  latter,  however,  has  been  foun<l  occasionally  in  the  jdiaryux  of 
health}^  children  and  in  the  inilaraed  mucous  surfaces  met  with  in  ery- 
sipelas and  measles,  '"Pseudo-diphtheria,"  so  called,  is  very  common 
in  scarlatina. 

Pathology, — The  true  diphtheritk  inflammation  has  for  its  chief 
pathologic  peculiarity  the  production  of  a  fibrinous  exudate.  When 
the  infliimmation  is  superHcial  and  of  a  ruihl  grade,  a  croupous  mem- 
brane is  produced  which  can  be  easily  removed  from  the  mucosa, 
which  it  covers.  Its  formation  is  accompanied  by  a  necrotic  process 
that  does  not  extend  below,  but  practically  refdaces  the  epithelial 
layer  of  the  mucous  membrane.  In  the  severer  types  of  the  affection* 
however,  the  fibrinous  membrane  infiltrates  ull  the  layers  of  the  mucosa, 
which  undergoes  necrosis  more  or  less  nearly  complete.  In  the  severest 
forms  the  submucous  layer  may  also  become  necrotic.  It  is  to  be  borne 
ID  mind  that  the  production  of  the  fibrinous  exudate  in  croup  or  diph- 
theria is  always  precedeil  by  coagulation-necrosis  of  the  epithelium. 
The  mucous  membrane  surrounding  the  exudate  is  hyperemic,  more  or 
less  edematous,  und  the  seat  of  muco-|mrulent  secretions. 

The  Pseudo-membrane. — Its  composition  comprises  fibrin,  pus,  disin- 
tegrated leukocytes,  flakes  of  necrosed  epithelium,  bacilli,  and  some- 
times red  blood-coi*|uiscles.  The  fibrin  has  two  main  sources:  (n) 
"The  fibrinogen  of  the  inflammatory  matter/'  which  transudes  through 
the  capillary  walls ;  and  (h)  Disintegrated,  migratory  leukocytes,  which 
form  branching  fibrillar.  Weigert  holds  that  the  inflammat^^ry  exuda- 
^Jomrmii  of  the  Amerimn  Mttfind  AimncitUioH^  vol.  xv.  p.  334. 
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tion   is  coagulated  by  a  ferment  derived  from  the  disintegrated  leuko- 
cytes. 

The  Klelis-Loffler  bacilli  are  foiiiid,  chiefly  and  in  varying  relative 
mniibera,  in  the  meshes  of  the  iibrilhv,  but  also  in  the  granular  fibrin 
and  on  the  adjacent  mucous  membrane.  Freijuently  other  micro-organ- 
isms are  associated  (streptococci,  staphylococci,  etc/).  The  membrane 
presents  a  grayish- white  color,  and,  if  croupous  in  character,  can,  as  before 
mentioned,  easily  be  removed.  When  the  mucosa  is  deeply  involved  the 
membrane  is  thicker,  firmer,  and  more  adherent,  so  that  its  removal 
entire  cannot  be  effected  without  great  difficulty,  and  without,  as  a  rule, 
injury  to  the  surface,  as  shown  by  bleeding,  etc.  The  character  of  the 
pseudo-membrane  is  affected  by  the  nature  of  the  underlying  structure; 
thus  in  the  pharynx  it  is  firmer  and  less  easily  separable  than  in  the 
larynx  and  trachea,  where  a  distinct  basement  membrane  is  found 
(Flexner).  As  the  membrane  becomes  older  its  color  is  apt  to  grow 
darker,  becoming  yellow  or  even  dark  brown.  It  sometimes  becomea 
gangrenous,  and  softens  or  disintegrates,  with  the  production  of  a  very 
offensive  brownish,  semi-lii|uid  excretion.  The  advancing  edge  of  the 
false  membrane  is  usual ly  thin.  On  the  other  hand,  when  the  process 
has  become  arrested  the  edge  is  apt  to  look  raised  or  wrinkled,  and 
later  it  may  be  distinctly  curled  up. 

The  membrane  may  extend  downward  into  the  ramifications  of  the 
bronchi.  In  such  cases  there  is  apt  to  be  a  lobular  pneumonia,  and  this 
latter  condition  may  occur  without  extension  of  the  membrane. 
Occasionally  there  is  a  lobar  pneumonia.  A  generalized  bronchitis  ex- 
tending to  the  smaller  bronchi  is  common  from  the  irritation  of  aspi- 
rated substances.  In  rare  cases  the  membrane  has  spread  into  the 
esophagus  and  even  into  the  stomach. 

After  separation  of  a  croupous  membrane  repair  consists  merely  in  a 
restoration  of  the  epithelial  layer — a  process  which  is  initiated  by  the 
fragments  of  epithelium  that  remain  along  the  edges  of  the  diseased 
area,  and  proceeds  centrally.  On  the  other  hand,  in  true  diphtheria, 
with  necrosis  more  or  less  nearly  complete  of  the  mucosa  and  even  the 
fiubmucosa,  sloughing  occurs,  and  the  missing  structures  are  replaced  by 
cicatricial  tissues. 

The  Heart. ^The  muscular  structure  and  the  nervous  mechanism 
suffer  most.  The  histologic  changes  may  be  of  the  parencliymatous  va- 
riety, but  only  in  mild  instances;  whereas  in  severer  cases  fatty  degen- 
eration is  conspicuous.  In  still  other  cases  the  chief  pathologic  charac- 
teristic is  an  interstitial  myocarditis,  and  rarely  the  lesions  of  peri- 
carditis and  endocarditis  have  been  noted.  The  heart  is  by  no  means 
always  in  vol  veil. 

The  Hpleen  is  commonly  enlarged,  though  n<n  to  an  excessive  degree. 
The   itlood  is   dark,  its  coagulability  is  greatly  diminished,  and  Canon 
k  and  Frosch  have  in  a  few  cases  found  the  bacilli  in  the  blood  of  those 
fdying    with   diphtheria.      The  red-corpuscles   are   somewhat   decreased 
fin  number  during  the  course  of  the  disease,  while  the  white  corpuscles 
are  increased,      Bouchut   and    Dulinsay   consider  the  grade  of  leuko- 
oytosis  of  prognostic  value,  and  claim  that  it  varies  directly  with  the 
aeverity.     Grawitz  has   determined   in    numerous   cases  a  higher  spe- 
cific gravity  of  the   blood  during  diphtheria-     The  Ii^mphatic  tfltifuh 
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the  neck  become  swollen  as  a  rule,  bwt  they  i^how  little  tendency  to 
ppurs^te. 

The  Kidneys. — The  kidneys  show  degt^nerative  changes,  the  usual 
ktdn€i/-lejgion  being  a  hyperemic  swelling  with  edema  of  the  interstitial 
tissues,  and  often  liemorrhagic  spots  in  the  cortex.  Sometimes  there  is 
a  marked  glomerulo-nephritii*,  and  more  rarely  a  diffuse  granular  degen- 
eration of  the  epithelium.  Minute  areas  of  necrosis  have  been  observed 
in  the  internal  organs,  in  which  fibrin  has  been  foiuid  ileposited  (Oertel). 
Welch  and  Flexner  have  produce*!,  by  artificial  inoculation  upon  guinea- 
pigs,  kittens,  and  rabbits,  foci  of  cell-death  in  the  lymph-glands  through- 
out the  body,  in  the  spleen,  liver,  lungs,  heart,  and  intestinal  uHicosa. 
When  the  dose  is  small  and  the  animal  lives  several  weeks,  the  paralysis 
which  belongs  to  the  disease  may  develop. 

The  nen^ei^  in  cases  of  paralysis,  have  shown  parenchymatous  and 
ioterstitial  inflammatory  lesions.  In  paralysis  of  throat-muscles  (L  e. 
those  near  the  locality  of  the  pseudo-membranous  inflammation)  the 
latter  show  also  round-cell  infiltration  and  fatty  degeneration  of  the 
6bere. 

The  fflandji^  especially  of  the  neck,  are  often  much  enlarged,  and  there 
is,  in  pronouncedly  septic  cases  in  which  a  mixed  infection  is  found  by 
culture,  a  good  deal  of  tumefaction  of  the  neck,  this  sometimes  even 
obliterating  the  normal  contour  from  jaiv  to  clavicle. 

Etiology. — True  diphtheria  is  caused  by  the  Klebs-Lnffler  bacillus, 
and  all  cases  of  supposed  diphtheria  in  wiiich  the  bacillus  is  absent  are 
to  be  regarded  as  non-diphtheritic.  The  etiologic  is,  therefore,  rpute 
different  from  the  pathologic  significance  of  this  term.  Recent  researches 
have  removed  all  doubt  as  to  the  specific  nature  of  the  Klebs-Lofller 
bacillus. 

Bacteriology. — The  bacillns  diphtherise  nearly  equals  in  length  that 
of  the  bacillus  tuberculosis,  and  is  twice  the  diameter  of  the  latter.  It 
has  rounded  extremities,  which  are  also  frequently  bulbous,  giving  it  the 
appearance  of  a  dumb-bell.  At  times  one  end  only  is  clubbed,  or, 
more  rarely,  one  or  both  ends  appear  pointed*  The  bacilli  are  immobile, 
do  not  form  spores,  and  stain  readily,  the  best  agent  being  alkaline 
methyl-blue.  Their  manner  of  taking  the  stain  is  important.  The 
bacilli  show  alternating  segments  of  darker  and  lighter  stained  areas, 
and  often  minute  dots  showing  a  most  intense  and  deep  staining.  They 
grow  on  most  culture-media,  but  for  clinical  purposes  LufBer's  blood- 
»emm  is  important  (3  parts  blood-serum  and  1  part  neutral  or  slightly 
alkaline  nutritive  bouillon,  containing  1  per  cent,  of  glucose).  Inocu- 
lated on  this,  they  outgrow  all  other  organisms  that  may  be  present,  and 
within  eight  hours  or  less  show  numerous  spots,  one-half  to  one  millimeter 
in  diameter,  which  have  a  dull  surface  and  a  dense  white  or  somewhat 
yellowish  color.  There  are  usually  present  also  smaller  points  which 
have  different  appearances  and  which  are  colonies  of  other  organisms. 
The  former  are  the  colonies  of  the  bacillus  diphtheria?,  and  from  these 
microscopic  preparations  and  (by  further  cultivation)  pure  cultures  can 
be  obtained.  The  bacilli  are  semi-anaerobic,  antl  thrive  at  the  temper- 
ature of  the  human  body;  a  temperature  of  12*2*^-1^6.5°  F.  (50°- 
58**  C.)  causes  their  destruction  in  ten  minutes. 

Pnendo'diphtberia  Bacilhin  or  BaciUna  Xerosis. — From  many  casea^ 
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often  showing  no  lesions,  an  organism  may  be  obtained  that  is  identical  in 
appearance,  manner  of  culture,  growth,  etc.  with  the  bacillus  diphtherise, 
but  inoculation  with  it  causes  no  lesions.  The  works  of  Abbott,  Roux, 
Yersin,  and  others  seem  to  show  that  this  is  an  attenuated  form  of  the 
true  bacillus,  and  varying  grades  of  pathogenicity  may  be  found  between 
the  two.  The  distinction  from  the  pathogenic  bacillus  can  only  be  made 
by  determining  the  lack  of  infection  after  inoculation. 

Site  of  Infection. — In  the  human  family  the  seat  of  election  of  the 
bacillus  diphtherise  is  usually  the  faucial  mucosa,  and  less  frequently 
other  mucous  surfaces  and  abraded  skin.  The  bacilli  do  not  penetrate 
the  mucosa,  and  hence  do  not  find  their  way  into  the  lymphatic  or  cir- 
culatory system,  but  remain  at  or  very  near  the  site  of  the  local  changes. 

The  Toxins. — Toxins  are  absorbed  from  the  diseased  spots  by  the 
lymphatics  and  blood-vessels,  and  produce  the  general  phenomena  in  un- 
complicated cases.  They  have  been  isolated  from  artificial  cultivations 
of  the  microbe,  and  when  inoculated  the  chief  ptomain  of  the  Klebs- 
LofBer  bacillus  so  modifies  the  solids  and  liquids  of  the  body  as  to  render 
the  subject  immune  (Behring).  Another,  however,  if  employed  in  like 
manner,  produces  dangerous  and  even  fatal  symptoms  (convulsions, 
paralysis,  etc.). 

It  is  certain  that  the  bacillus  can  maintain  an  existence  for  months 
outside  of  the  body,  though  its  usual  habitat  is  unknown  unless  it  be 
the  organic  constituents  of  the  superficial  soil.  The  virulence  of  its 
products  is  modified  by  many  individual  conditions,  and  chief  among 
these  is  a  healthy  and  intact  condition  of  the  mucous  membranes,  which 
greatly  reduces  the  susceptibility  to  the  disease. 

Associated  Microbes. — With  the  Klebs-Loffler  bacillus  are  frequently 
found  other  microbes,  especially  streptococci  and  staphylococci.  These 
pass  beyond  the  site  of  local  infection,  reaching  the  internal  viscera  and 
other  structures,  and,  as  will  be  seen  hereafter,  give  rise  to  the  serious 
septic  element  of  the  disease. 

Modes  of  Infection. — When  the  bacillus  leaves  the  body  of  the  sick 
it  is  contained  in  particles  or  shreds  of  the  diphtheritic  membrane,  or  in 
the  expired  air.  Infection  may  then  occur  (a)  By  direct  cantact  with  the 
shreds  of  membrane  thrown  off — e.g,  when  the  latter  are  ejected  by 
cou<^hing  and  lodge  upon  the  conjunctivae  or  faucial  mucosa  of  bystand- 
ers. Under  this  category  come  the  cases  in  which  the  deadly  poison  is 
transferred  to  the  physician  and  attendants,  with  resulting  infection, 
from  the  sucking  of  tracheotomy-tubes,  (h)  By  inhaling  the  air  sur- 
rounding the  patient  (contagion).  Infection  by  contagion,  however, 
does  not  extend  beyond  a  radius  of  a  few  feet  from  the  patient,  {c)  A 
very  leading  manner  of  conveyance  of  the  bacillus  from  the  sick  to  the 
healthy  is  l)y  fomites.  The  contagion  adheres  tenaciously  to  a  great 
variety  of  objects  (toys,  clothing,  library  books,  letters,  slates  and 
drinking-cups  in  the  public  schools,  etc.),  and  in  this  way  the  germs  of 
diphtheria  have  been  transferred  over  great  distances  and  have  given 
rise  to  the  disease  long  after.  The  latter  fact  renders  it  difficult  to 
trace  certain  cases  to  previous  ones,  to  which  they  invariably  owe  their 
origin.  (J)  Sewer  gan,  per  «(?,  is  to  be  regarded  as  non-pathogenic,  or 
at  least  so  far  as  this  affection  is  concerned  (Laws).  It  may,  however, 
become  a  carrier   of  diphtheritic  poison,     (e)  I   regard    it   as   highly 
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probable  that  the  disease  may  be  communicated  by  domestic  animals 
(fowb,  cats,  etc.). 

As  to  the  exact  conditions  under  which  infection  occurs,  our  know- 
ledge is  as  yet  incomplete.  We  know  definitely  the  usual  point  of  local 
infection  in  man,  and  also  that  a  catarrhal  mucosa  or  an  open  lesion  of  a 
macotts  surface  invites  infection.  It  is  not  certain,  however,  that  even 
a  slight  lesion  of  the  mucous  surface  is  essential  to  infection,  though  it 
is  very  questionable  whether  the  diphtheritic  germs  ever  find  lodgement 
in  the  perfectly  healthy  mucosa.  Some  writers  claim  still  that  the 
Kleb8-L5ffler  bacillus  may  enter  the  blood  through  the  respiratory 
system  and  give  rise  to  primary  constitutional  symptoms,  the  local 
mnifestations  in  the  throat  being  secondary.  I  have  met  with  a 
siogle  instance  that  would  lend  support  to  this  view. 

Preditpofing  Factors. — (1)  Age. — This  is  the  most  important  factor, 
diphtheria  being,  in  the  main,  a  disease  of  childhood.  Most  cases  occur 
between  the  second  and  seventh  years,  while  the  receptivity  diminishes 
rapidly  after  the  tenth  year.  Instances  have,  however,  been  observed 
op  to  the  fiftieth  or  even  the  sixtieth  year.  During  the  first  year  of 
life  also  it  is  rare.  (2)  Sex. — This  is  without  appreciable  influence. 
(3)  Season. — Cases  are  more  numerous  in  winter  and  spring  than  at  other 
seasons.  (4)  Climate. — Diphtheria  is  met  with  less  frequently  in  tropical 
than  in  temperate  and  cold  climates.  Humidity  favors  the  propagation 
of  the  diphtheria  germ,  and  hence  damp  cellars  also  promote  the  spread 
of  the  disease.  (6)  Unhygienic  Conditions. — Unfavorable  sanitary  sur- 
roundings tend  to  lower  vitality,  and  in  consequence  to  increase  the 
susceptibility  to  the  specific  virus.  Most  epidemic  outbreaks  have  held 
more  or  less  intimate  relationship  with  decomposing  organic  matter, 
defective  drainage  and  sewage,  cesspools,  etc.,  though  it  is  to  be  espe- 
ciallv  remembered  that  the  disease  often  prevails  in  sparsely-settled 
rural  districts. 

Immunity. — A  single  attack  does  not  confer  perfect  immunity. 
Second  and  third  attacks  not  infrequently  occur  in  the  same  individual. 
Sjrmptoms. — ^Incubation. — The  duration  of  this  period  is  from  two 
to  seven  or  ten  days,  and  in  a  small  percentage  of  the  cases  it  may  be 
longer.  In  virulent  epidemics  and  when  the  disease  is  produced  experi- 
mentally the  incubation-stage  is  short — from  twelve  hours  to  two  or 
three  days.  The  prodromal  indications  of  diphtheria  are  not  strikingly 
characteristic.  They  may  either  be  acute  in  character  or  very  mild ; 
hut  usually  the  child  will  complain  of  feeling  weary  and  indisposed  to 
play,  of  being  chilly  and  cold,  and  of  pain  in  the  head,  back,  and  limbs. 
There  is  nothing  in  this  early  stage  of  the  disease  to  distinguish  it  from 
many  of  the  other  affections  of  children,  such  iis  simple  pharyngitis  ()r 
tonsillitis.  There  may  be  some  fever,  not  very  high — an  elevation 
of  one  or  two  degrees  at  most.  The  child  may  often  complain  of  dis- 
comfort in  swallowing,  and  on  examination  the  fauces  will  be  found  to 
be  reddened,  and  in  a  short  time  the  exudate  will  be  found  on  the  ton- 
sils or  soft  palate.  This  is  the  usual  type  of  simple  tonsillar  diphtheria. 
Pharyiifeal  Diphtheria. — The  symptoms  are  usually  slower  of  devel- 
opment than  in  tonsillitis.  The"  child  is  sluggish,  looks  heavy-eyed, 
hinffuid^  and  pale  for  several  days.  The  fever  may  not  rise  above  101° 
or  102®  F.  (38.8®  C).     On  examining  the  throat,*  however,  it  is  found 
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to  be  swollen  and  red,  and  if  lividity  is  more  pronounced  than  the  swell- 
ing, it  suggests  the  true  nature  of  the  disease.  The  membrane  begins 
on  the  tonsils  in  the  form  of  small  patches  of  yellow  exudate,  scarcely 
distinguishable  from  the  thick,  cheesy  plugs  of  inspissated  dead  epi- 
thelium and  secretion  which  issue  from  the  mouths  of  the  follicles  of 
the  tonsils  during  the  course  of  acute  or  chronic  tonsillitis.  The  mem- 
brane spreads  from  the  tonsils  to  the  soft  palate  and  half  arches  within 
a  few  days,  and  it  may  also  appear  on  the  pharyngeal  wall.  During 
this  stage  the  throat  may  become  much  swollen  and  the  tonsils  greatly 
enlarged,  frequently  meeting  in  the  median  line.  The  glands  immedi- 
ately beneath  the  angle  of  the  lower  jaw  on  one  or  usually  both  sides 
become  hard,  painful,  and  slightly  enlarged ;  the  swelling  of  these 
glands  is  not  usually  great  in  mild  forms,  although  their  presence,  in 
association  with  the  foregoing  symptoms,  is  an  infallible  indication  of 
the  disease.  The  child,  as  a  rule,  shows  grave  constitutional  symptoms 
for  a  few  days,  and  loses  its  appetite.  The  temperature  is  not  charac- 
teristic, as  a  rule  not  being  high,  and  the  pulse  is  rapid  and  weak,  beins 
out  of  proportion  to  the  general  indications  of  the  disease.  In  mild 
cases  the  symptoms  abate  by  the  end  of  the  first  week,  and  the  pseudo- 
membrane  separates,  leaving  a  red,  inflamed  surface  behind.  The  child 
is  prostrated  for  a  number  of  weeks,  and  in  about  20  per  cent,  of  all 
mild  cases  the  toxic  efiects  of  the  disease  may  show  themselves  in  the 
form  of  a  neuritis,  with  its  accompanying  paralysis. 

Variations  in  Manifestation. — ^Diphthena  may  exhibit  a  number  of 
variations  as  regards  the  seat  of  attack  and  the  severity  of  the  poison- 
ing. In  some  epidemics  the  Klebs-Loffler  bacillus  seems  to  be  more 
active  and  more  numerous,  or  perhaps  more  virulent,  than  in  others. 
The  severity  of  the  attack  does  not  seem  to  depend  on  the  amount  of 
the  pseudo-membrane,  but  rather,  according  to  Rotch,  upon  three  fac- 
tors :  (1)  the  virulence  of  the  bacteria ;  (2)  the  local  resistance ;  and  (3) 
the  general  resistance.  The  false  membrane  is  most  frequently  seen  on 
the  tonsils,  spreading  gradually  to  the  soft  palate  ana  uvula,  though 
the  mucous  membrane  of  any  part  of  the  body  may  be  the  seat  of 
the  growth. 

Malignant  Diphtheria. — The  symptoms  are  severe  from  the  com- 
mencement. There  are  one  or  at  most  two  days  of  slight  illness,  and 
then  alarming  symptoms  manifest  themselves,  cardiac  failure  possiblv 
setting  in  without  a  specially  severe  local  lesion.  Vomiting  and  higt 
fever,  resemblin<:r  the  onset  of  scarlet  fever,  may  initiate  the  attack ; 
and  within  a  few  hours  we  may  find  extensive  swelling  at  the  angles  of 
the  jaws,  with  a  feeling  of  stony  hardness,  a  very  offensive,  bloody  dis- 
charge coming  from  the  nostrils,  accompanied  with  difficulty  in  opening 
the  mouth.  If  the  throat  is  examined,  there  will  be  found  extensive 
swelling  of  the  tonsils,  even  to  meeting,  the  uvula  and  soft  palate  being 
edematous  and  covered  with  much  sloughy-looking  membrane.  The 
temperature  in  severe  cases  soon  reaches  \  point  between  103°  and 
104^  F.  (40°  C),  while  the  heart-beats  become  exceeding  feeble.  In  a 
day  or  two  the  cellulitis  extends,  the  face  becomes  edematous,  the  skin 
pits  all  over  the  face,  neck,  sternum,  and  chest-walls.  The  patient 
soon  becomes  drowsy,  cyanotic,  and  occasionally  an  erythematous  rash 
appears  about  the  face,  neck,  and  chest,  while  a  purpuric  rash  is  not  in- 
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frequent  in  malignant  cases.  Death  occurs  in  such  cases  within  one 
veek  from  toxic  poisoning.  Malignant  cases  of  diphtheria  resemble 
very  closely  malignant  scarlet  fever,  though  the  pulse  in  scarlet  fever 
will  be  of  assistance  in  the  absence  of  the  characteristic  rash. 

yoMol  Diphtheria, — In  all  severe  cases  of  pharyngeal  diphtheria  the 
inflammatory  process  is  likely  to  extend  to  the  nasal  mucous  membrane. 
In  some  cases  the  nasal  mucous  membrane  is  found  to  be  the  first  in- 
rolved,  and  it  may  spread  to  the  tonsils,  but  in  these  cases  the  exudate 
will  be  found  to  involve  the  back  of  the  soft  palate  and  pharynx  as  well. 
In  many  cases  of  nasal  diphtheria  no  membrane  may  be  found  during 
life;  there  may  be  only  a  purulent  discharge  with  blood,  the  presence  of 
which  in  the  nasal  passage  obstructs  breathing,  giving  rise  to  a  bubbling 
Eoond,  and  rendering  sleep  troublesome  and  noisy.  Many  cases  have 
ilao  been  reported  of  formation  of  pseudo-membrane  in  the  nose  with 
mild  general  symptoms  (often  insignificant),  and  from  which  bacilli 
identical  with  diphtheria  bacilli  were  obtained  by  culture,  the  bacilli  often 
peraisting  for  months.  Sometimes  the  cases  have  recurring  mild  attacks 
of  pseado-membranous  inflammation  of  the  nose,  while  the  bacilli  may  be 
constaDtly  present.  It  is  probable  that  these  cases  may  give  rise  to  in- 
fections of  like  nature,  and  even  of  true  diphtheria.  In  nasal  diph- 
theria the  symptoms  are  quite  as  severe  as  in  faucial  diphtheria,  and  in 
cases  in  which  the  soft  palate,  tonsils,  and  nasal  mucous  membrane  are 
involved  the  general  symptoms,  the  depression,  and  also  the  albuminuria, 
are  well  marked.  In  this  place  it  is  well  to  remember  that  in  measles  we 
sometimes  have  a  form  of  membranous  exudation  occurring  on  the  nasal 
mocous  membrane  and  as  a  primary  disease  which  is  not  diphtheria. 
This  disorder  runs  a  more  favorable  course,  the  membrane  being  thinner 
and  less  adherent,  than  in  diphtheria.  ^^  Rhinitis  fibrinosis  "  is  of  favor- 
ible  prognosis.  In  all  cases  of  coryza  with  fever  we  should  be  guarded 
as  to  opinion,  especially  if  an  epidemic  of  diphtheria  is  prevalent  at  the 
time.  The  diphtheritic  inflammation  may  spread  from  the  nose  to  the 
conjunctivae,  with  the  formation  of  a  false  membrane,  and  much  purulent 
discharge  may  escape  from  the  eyes,  the  lids  of  which  may  be  greatly 
swollen. 

Wound-diphtheria, — A  diphtheritic  membrane  may  grow  on  the  lips, 
tongue,  vulva,  or  glans  penis.  The  bacillus  will  not  live  on  normal  skin, 
but  when  the  skin  is  cut  or  bruised,  as  after  blistering  or  an  eczematous 
condition,  and  when  a  moist,  raw  surface  is  present,  the  bacillus  freely 
flourishes.  Granulations  also  form  a  favorable  soil.  The  diphtheritic 
germs  may  be  introduced  into  the  system  during  an  operation,  such  as  an 
excision  of  the  tonsils,  or  even  a  vaginal  examination ;  and  in  new-born 
infants  the  granulating  surface  left  after  sloughing  of  the  cord  may  be- 
come the  seat  of  diphtheritic  inflammation. 

Laryngeal  Diphtheria  or  Membranous  Croup, — In  many  cases  the 
Klebs-Loffler  bacillus  produces  its  influence  first  on  the  mucous  mem- 
brane of  the  larynx,  and  in  these  cases  the  mucous  membrane  of  the 
nose  and  pharynx  may  never  give  evidence  of  a  false  membrane.  In 
laryngeal  cases  the  first  symptom  is  a  cough  of  a  harsh,  metallic,  rin^ijing 
character,  and  never  to  be  forgotten  when  once  heard.  The  temperature 
may  be  slightly  above  normal,  or  even,  in  many  cases,  normal.  The 
toxic  absorption  is  slight,  on  account  of  the  locality  afi'ected,  and  the 
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constitutional  symptoms  are  usually  mild.  The  local  symptoms,  however, 
are  very  alarming,  as  they  are  the  results  of  laryngeal  obstruction,  there 
being  marked  dyspnea  with  retraction  of  the  intercostal  and  supraclavic- 
ular spaces,  and  later  of  the  epigastrium  and  lower  chest.  These  are 
associated  with  an  increasing  cyanosis.  The  child  is  soon  very  restless, 
is  forced  to  sit  up  to  breathe,  and  for  the  same  reason  bends  forward  with 
its  head  thrown  back.  In  these  extreme  cases,  unless  relief  is  soon 
gained,  the  child  dies  of  suffocation.  In  many  cases  the  slower  form  of 
suffocation  may  result  from  the  extension  of  the  membrane  downward  to 
the  bronchi. 

Complications. — Local  complications  may  be  mentioned,  as  when 
we  have  hemorrhage  from  the  nose  and  throat  in  the  more  severe  ulcera- 
tive cases.  Skin-rashes  are  not  unusual,  especially  the  diffuse  erythema. 
Sometimes  urticaria  will  be  noticed,  and  in  very  severe  cases  purpura 
will  mark  the  skin. 

Broncho-pneumonia  is  the  most  serious  pulmonary  complication  of 
diphtheria.  It  is  not  produced  by  the  Klebs-Loffler  bacillus,  but  by 
pyogenic  cocci  which  have  been  taken  in  during  respiration.  Broncho- 
pneumonia is  very  frequent,  and  most  usually  terminates  laryngeal  cases 
that  have  been  operated  upon. 

Albuminuria  is  really  a  part  of  the  disease,  and  can  scarcely  be  re- 
garded as  a  complication.  It  is  the  most  constant  symptom,  and  is 
almost  as  certain  in  establishing  a  diagnosis  of  true  diphtheria  as  a  bac- 
teriologic  examination.  It  is  met  with  in  both  mild  and  very  severe 
cases,  and  the  greater  the  amount  of  albumin  the  more  severe  the  case. 
When  acute  nephritis  complicates  diphtheria  it  is  usually  not  accompanied 
by  edema  or  anasarca. 

Dysphagia  may,  by  its  constant  existence  throughout  the  disease,  pro- 
duce a  profound  impression  on  the  general  nutrition.  Involvement  of  the 
conjunctivce  is  a  rare  but  very  grave  complication. 

Otitis  media  occurs  frequently,  and  may  be  a  very  troublesome  com- 
plication as  well  as  a  sequela. 

The  most  fre(j[uent  sequela  are  anemia,  chronic  naso-pharyngeal  ca- 
tarrh, peripheral  neuritis,  and  its  associate  paralysis. 

Anemia  may  so  prolong  convalescence  that  the  child  will  frequently 
be  exposed  to  some  intercurrent  disorder.  The  chronic  naso-pharyngeal 
catarrh  may  be  so  marked  as  to  offer  a  favorable  ground  for  new  diph- 
theritic invasion.  Neuritis  and  paralysis  will  not  be  noticed  until  the 
third  or  fourth  week,  the  paralysis  usually  being  first  seen  when  the  child 
attempts  to  swallow  and  the  food  is  regurgitated  through  the  nose.  This 
is  due  to  a  paralysis  of  the  muscles  of  the  soft  palate,  which  will  also  be 
noticeable  owing  to  a  peculiar  alteration  of  the  voice.  The  paralysis  may 
take  a  general  form,  such  as  is  seen  in  multiple  neuritis,  the  lower  ex- 
tremities being  affected  and  the  knee-jerk  absent.  The  paralysis  is  fre- 
quently quite  extensive ;  it  may  extend  to  the  external  ocular  muscles 
and  cause  squint,  to  the  ciliary  muscles  and  cause  dimness  of  vision  from 
unequal  accommodation,  or  to  the  muscles  of  the  trunk  in  general,  pro- 
ducing a  very  general  paralysis.  The  child,  not  being  able  to  hold  any- 
thing, may  stagger  about  Jis  if  intoxicated,  so  much  so  as  to  suggest  the 
existence  of  a  cerebral  tumor.  The  disturbance  of  vision  and  the  ab- 
sence of  the  patellar  tendon  reflex  has  in  adults  led  to  a  mistaken  diag- 


DIPHTHERIA,  187 

Dostt  of  locomotor  ataxia.  Loss  of  taste,  deafness,  and  a  disturbance  of 
seontion  are  not  infrequent.  Thus,  paralysis  is  to  diphtheria  what 
dropsy  is  to  scarlet  fever — a  proof  positive  of  the  disease.  To  make  one 
step  more,  in  many  sudden  deaths  occurring  in  early  diphtheria  we  must 
recognize  paralysis  of  the  heart  outside  of  all  toxic  influence,  and  the 
kt  that  in  cases  of  sudden  death,  which  are  by  no  means  uncommon 
(loriDg  the  disease,  we  have  some  sudden  disturbance  of  the  vagus  brought 
aboot  by  means  of  its  cardiac  branches. 

The  prognosis  in  all  cases  of  post-diphtheritic  paralysis  is  very  favor- 
tbie.  Myocardial  weakness  tends  to  supervene  as  a  sequel.  It  is  evi- 
denced by  the  sudden  accession  of  pallor,  nausea,  sometimes  by  vomit- 
ing, and  also  by  weak  heart-sounds  and  a  feeble,  broken,  irregular 
pdse,  etc. 

Diagnosis. — The  diagnosis  of  a  pharyngeal  diphtheria  (the  usual 
typical  form)  is  not  difficult  if  an  epidemic  be  prevailing.  The  false 
membrane  on  the  fauces  and  the  presence  of  albumin  in  the  urine  give 
08  a  practically  certain  diagnosis.  From  follicular  tonsillitis  we  differ- 
entiate diphtheria  by  the  seat  of  the  membrane,  that  of  the  former  being 
m  the  tonsils,  while  diphtheritic  membrane  is  over  the  tonsils  and  over  the 
soft  palate.  Moreover,  in  follicular  tonsillitis  the  fever  is  high,  the  onset 
is  sadden,  and  it  is  most  usually  associated  with  gastric  disturbance. 
Albaminuria  is  generally  present  in  diphtheria,  while  it  is  present  in  fol- 
licular tonsillitis  in  exceptional  cases  only.  The  histories  of  the  two  cases 
are  quite  different.  In  many  cases  clinical  distinctions  will  entirely  fail 
IB,  it  being  uncertain  whether  or  not  the  case  is  one  of  mild  diphtheria, 
and  then  the  most  certain  evidence  of  the  disease  is  the  finding  of  the 
Elebs-LoflHer  bacillus  in  the  membrane.  In  many  cases  of  so-called 
diphtheria  the  membrane  is  only  formed  by  streptococci  or  staphylo- 
cocci. 

The  croupous  or  membranoiLS  angina  may  offer  some  doubt,  yet  in 
this  disease  there  is  no  tendency  to  spread  to  the  nasal  mucous  membrane 
or  to  the  larynx ;  there  is  a  diminution  in  the  glandular  enlargement ; 
there  is  no  albumin  and  the  onset  is  more  sudden. 

A  mild  case  of  diptheria  in  a  house  may  be  followed  by  a  malignant  one. 
Moreover,  mild  cases  may  not  present  albuminuria,  and  fail  to  show  the 
presence  of  albumin  until  later  in  the  disease.  Diphtheria  frequently  is 
associated  with  a  rash,  rendering  it  difficult  to  distinguish  the  condition 
from  scarlet  fever ;  but  in  diphtheria  the  rash  is  more  truly  an  erythema, 
while  in  scarlet  fever  it  consists  of  slightly  raised  points  between  which 
there  may  be  an  erythematous  condition.  The  glandular  swelling  and 
sloughy  condition  of  the  throat,  however,  closely  resemble  diphtheria,  and 
a  positive  diagnosis  without  a  bacteriologic  examination  is  often  impossible. 
An  immediate  diagnosis  without  the  use  of  culture  is  often  possible  by 
making  a  smear-preparation  of  the  exudate  from  the  throat  (see  Fig.  19), 
when  the  Klebs-Loffler  bacilli  may  be  present  in  sufficient  numbers,  and 
Bay  be  quite  characteristic  to  an  expert.  In  this  connection  may  be  given 
the  following  statement  by  Park,  who  has  had  an  exceptional  experience  : 
"The  examination  by  a  competent  bacteriologist  of  the  bacterial  growth 
10  the  blood-serum  tube,  which  has  been  properly  inoculated  and  kept 
fourteen  hours  at  the  body-temperature,  can  be  thoroughly  relied  upon  in 
in  which  there  is  a  visible  membrane  in  the  throat  if  the  culture  is 
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made  during  the  period  in  which  the  membrane  is  forming,  and  no  anti- 
septic, especially  no  mercurial  solution,  has  lately  been  applied.  In  cases 
in  which  the  disease  is  confined  to  the  larynx  or  bronchi,  surprisingly 
accurate  results  can  be  obtained  from  cultures,  and  although,  in  a  certain 


Fia.  19.— 1,  A  tube  of  blood-serum ;  2,  a  sterilized  cotton  swab  in  test-tube. 
Rub  the  swab  gently  but  freely  against  the  visible  exudate,  and  without  laying  it  down,  after 
withdrawing  the  cotton  plug  from  the  culture-tube,  insert  it  into  the  latter,  and  rub  that  portion 
which  has  touched  the  exudate  gently  but  thoroughly  over  the  surface  of  the  blood-serum  with- 
out breaking  its  surface.  Now  replace  the  swab  in  its  own  tube,  plug  both  tubes,  and  place  them 
in  the  box  provided  by  the  health  officials.  This  is  to  be  sent  to  the  bacteriologic  expert.  In 
laryngeal  diphtheria  the  swab  is  to  be  passed  fiir  back  and  rubbed  flreely  against  the  muooos 
membrane  of  the  pharynx  and  tonsils. 

proportion  of  cases,  no  diphtheria  bacilli  will  be  found  in  the  first,  yet 
they  will  be  abundantly  present  in  later  cultures.  We  believe,  therefore^ 
that  absolute  reliance  for  a  diagnosis  cannot  be  placed  upon  a  single  cul- 
ture from  the  pharynx  in  purely  laryngeal  cases.'*  When  a  bacteriologic 
examination  cannot  be  made  the  practitioner  must  regard  as  suspicious 
all  forms  of  throat-aJFections  in  children,  and  carry  out  measures  of  isola- 
tion and  disinfection.  In  this  way  alone  can  serious  errors  be  avoided. 
Mistakes  do  not  usually  occur  in  a  more  pronounced  membranous  sore 
throat,  but  in  the  lighter  types,  many  of  which  are  in  truth  due  to  the 
Klebs-Loffler  bacillus. 

Prognosis. — Diphtheria  is  at  the  same  time  the  most  prevalent  and 
most  fatal  of  all  the  diseases  with  which  the  general  practitioner  has  to 
deal,  and,  I  may  add,  the  least  understood.  The  mortality  is  enormous, 
though  it  differs  widely  in  difierent  epidemics,  and  the  most  fatal  variety 
is  unquestionably  the  laryngeal.  In  laryngeal  diphtheria  the  mortality  may 
be  as  high  as  75  per  cent.,  and  the  younger  the  child  the  more  unfavor- 
able the  prognosis,  the  strong  and  healthy  seeming  to  share  the  same  fate 
as  the  weakly.  Of  especially  unfavorable  prognosis  are  those  cases  that 
show  large  quantities  of  albumin  in  the  urine,  general  adenitis,  cervical 
glandular  enlargement,  excessive  nasal  discharge,  a  necrotic  state  of  the 
throat,  vomiting,  and  partial  or  complete  suppression  of  the  urine.  Al- 
though the  temperature  in  diphtheria  is  never  very  high,  yet  a  sudden 
fall  of  temperature  to  subnormal  and  an  irregular  pulse  are  also  very 
unfavorable  symptoms.  Recovery  from  a  severe  attack  in  which  there  is 
extreme  depression  and  much  albumin  is  unusual,  especially  in  a  child 
under  six  years  of  age,  though  recovery  takes  place  very  frequently  in 
what  would  be  regarded  as  hopeless  cases.  Suppression  of  urine,  if  it 
continues  thirty-six  hours,  is  generally  fatal.  A  fall  of  temperature  in 
scarlet  fever,  if  we  have  a  strongly-acting  kidney,  is  an  encouraging  in- 
dication ;  the  same,  however,  is  not  true  in  diphtheria  if  it  is  associated 
with  vomiting.  The  results  of  Morse's  extensive  observations  are  opposed 
to  those  of  Bouchut  and  Dulinsay,  who  claim  that  the  degree  of  leukocy- 
tosis is  of  prognostic  value  (see  p.  180).     The  cases  of  neuritis  invariably 


DIPHTHERIA.  189 

recover.     A  child  who  has  had  diphtheria  once  is  most  likely  to  contract 
it  again,  and  if  he  recovers  is  liable  to  suffer  from  its  effects  for  years. 

The  causes  of  death  in  diphtheria,  in  their  order,  are  as  follows :  in- 
Tolvement  of  the  larynx ;  membranous  croup  or  laryngeal  diphtheria  ; 
septic  infection,  which  may  be  a  slow  death  ;  sudden  heart-failure — paraly- 
sis of  the  heart ;  broncho-pneumonia,  following  tracheotomy  or  occurring 
daring  convalescence. 

Treatment. — ^Prophylaxis. — The  best  preventive  measures  against 
diphtheria  are  a  clean  nose  and  mouth.  Insist  upon  a  careful  toilet  of 
the  nose  in  all  children.  The  slightest  appearance  of  a  coryza  must  be 
overcome  at  once  by  the  use  of  a  mild  antiseptic  wash ;  all  accumulations 
of  crusts,  dust,  dried  blood,  etc.  should  be  removed  from  the  nose  twice 
daily,  especially  in  children  attending  school  or  during  the  prevalence  of 
an  epidemic.  The  child  should  be  early  taught  to  employ  a  small  anti- 
septic gargle  as  a  daily  routine,  using  a  weak  solution  of  hydrogen  dioxid, 
listeriD,  or  even  a  mild  dilution  of  alcohol.  The  teeth  should  be  care- 
fully cleaned  daily,  and  all  decaying  teeth  should  be  filled  or  removed. 
If  it  is  true,  as  one  authority  claims,  that  over  two  hundred  different  spe- 
cies of  bacteria  find  a  happy  home  in  the  oral  cavity,  this  fact  should 
make  all  parents  attentive  to  the  proper  physiologic  condition  of  the 
months  of  their  children. 

All  cases  of  sore  throat  should  be  examined  for  the  Klebs-Lofiler  bacil- 
lus, and,  if  it  is  found,  the  individual  should  be  isolated ;  and  all  cases 
of  diphtheria  should  be  kept  isolated  until  the  membrane  has  disap- 
peared from  the  nose  and  throat.  This  is  especially  true  in  schools  and 
asrlums.  Moreover,  the  throats  of  all  persons  exposed  to  this  disease, 
and  of  those  caring  for  diphtheritic  patients,  should  be  frequently  ex- 
amined for  the  Klebs-Lbffler  bacillus,  and  if  it  be  found  the  person  should 
receive  immunizing  doses  of  antitoxin.  The  fact  that  the  Klebs-Loffler 
bacilli  when  found  in  healthy  throats  may  not  be  active  is  no  argument 
against  isolation,  because  it  is  well  known  that  if  the  same  germs  were  to 
find  such  favorable  soil  as  a  broken  or  catarrhal  membrane  they  would 
rapidly  develop.  The  seed  being  there,  the  soil  only  requires  prepara- 
tion for  its  reception. 

An  unrecognized  feature  in  the  prophylactic  treatment  of  the  disease 
is  seen  in  the  uncertain  period  of  convalescence.  It  has  frequently  hap- 
pene<l  that  long  after  all  membrane  has  disappeared  active  bacilli  may 
9U\l  cling  to  the  throat.  This  condition  may  continue  from  two  to  six 
months,  and  even  longer  in  deeply  fissured  tonsils ;  and  the  disease  may 
be  communicated  by  such  throats  in  the  act  of  kissing  young  children  or 
adults  with  sensitive  throats  or  with  a  broken  mucous  membrane  of  the 
mouth.  For  this  reason  the  indiscriminate  kissing  of  young  children  on 
the  lips  should  be  interdicted  by  the  physician. 

SuflScient  importance  has  not  been  been  given  to  the  milder  cases  of 
diphtheria  as  to  their  isolation  and  disinfection,  and  this  fact  explains  the 
occurrence  of  many  house-epidemics. 

Treatment  of  the  Attack. — The  treatment  falls  very  naturally  under  sev- 
enl  departments :  (a)  the  hygienic  measures  to  limit  the  diffusion  of  the  dis- 
etse;  (6)  the  local  management  of  the  throat  to  destroy  early  the  toxic 
germs;  (c)  medication  to  antagonize  the  effect  of  the  toxins,  and  event- 
Qilly  to  overcome  the  complications  and  sequelae. 
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{a)  Hygienic  Treatment. — The  patient  should  be  in  a  room  well  ex- 
posed to  sunlight  and  fresh  air,  as  diphtheritic  germs  grow  well  in  poorly- 
lighted  and  damp  chambers.'  No  stationary  washstand  should  be  allowed 
in  the  room,  and  Goodhart  well  says  that  many  cases  seem  to  have  their 
origin  in  the  proximity  to  foul-smelling  drains.  The  physician  should 
never  consent  to  be  responsible  for  the  recovery  of  a  patient  in  a  room  in 
which  there  is  a  washstand  with  its  uncertain  connection  with  the  main 
sewer.  If  possible,  the  patient  should  use  two  connecting  rooms,  one 
during  the  day  and  the  other  at  night,  so  that  one  while  not  in  use  may 
be  thoroughly  aired  and  disinfected.  Even  in  mild  cases  the  patient 
should  be  kept  in  bed  throughout  the  attack,  and  in  more  severe  cases 
also  for  some  time  during  convalescence.  This  is  especially  important 
when  there  have  been  symptoms  of  cardiac  depression  during  the  acute 
stage.  The  general  comfort  of  the  patient  is  enhanced  by  two  daily 
sponge  baths  of  tepid  salt-water  or  of  alcohol  and  water. 

Feeding, — Nursing  infants  may  be  fed  on  breast-milk  obtained  by  a 
breast-pump,  but  should  not  be  placed  at  the  mother's  breast  (Holt). 
The  feedings  should  be  regular,  yet  lighter  in  quality  and  quantity  than 
in  health,  remembering  the  tendency  to  vomit  in  all  acute  febrile  affec- 
tions, and  the  fact  that  gastric  disturbance  is  closely  associated  with  diph- 
theria. The  rule  must  be,  less  solids  and  more  fluids  than  in  health. 
Milk  in  some  form  being  our  main  dependence,  it  should  usually  be 
diluted,  and  for  young  children  partially  if  not  wholly  peptonized.  The 
greatest  difficulty  comes  in  the  latter  part  of  the  dbease,  when  the  child 
is  septic  and  most  likely  has  a  strong  objection  to  be  disturbed.  At  this 
time  vomiting  is  most  easily  provoked,  and  swallowing  is  rendered  very 
difficult  on  account  of  the  swelling  and  pain.  We  must  not  neglect  the 
feeding  even  if  it  does  cause  discomfort,  and  here  forced  feeding  by 
means  of  gavage  is  most  valuable.  Gavage  is  more  desirable  and  likely 
to  be  more  successful  with  children  under  three  years  than  rectal  alimen- 
tation. In  older  children,  who  object  to  the  tube  through  the  mouth,  it 
may  be  passed  through  the  nose  with  very  little  difficulty,  and  gavage  by 
this  route,  even  in  intubated  cases,  will  be  extremely  satisfactory.  Con- 
centrated broths,  meat-juice,  and  even  milk-punch  or  raw  eggs,  may  be 
given  in  this  way. 

(6)  Medicinal. — Alcohol  no  longer  holds  a  debatable  ground  in  the  treat- 
ment of  diphtheria :  it  is  the  most  powerful  drug  in  our  possession  to  off- 
set the  ravages  of  the  disease  on  the  nervous  centers  and  for  the  control 
of  the  circulation.  Stimulation  should  be  commenced  as  soon  as  there  is 
a  reasonable  certainty  as  to  the  correctness  of  the  diagnosis,  and  by  com- 
mencing early  with  whiskey  or  brandy  we  may  prevent  the  depressing 
effects  of  the  poison  of  diphtheria  as  seen  in  the  pulse  and  general  con- 
dition of  the  child.  The  indications  for  alcohol  are  marked  prostration, 
feeble  pulse,  and  a  weak  first  sound  of  the  heart.  The  quantity  must  be 
adjusted  to  the  age  and  gastric  condition  of  the  child,  and  usually  one 
ounce  (32.0)  of  good  whiskey  or  brandy,  well  diluted,  in  twenty-four 
hours  is  sufficient  for  a  child  four  years  old.  In  very  bad  cases  five  or 
six  times  this  quantity  may  be  given,  the  only  limit  being  the  tolerance 
of  the  stomach.  As  a  rule,  the  stimulant  should  be  mingled  with  the 
food,  as  the  child  may  rebel  against  taking  both  food  and  stimulant. 

Strychnin  stands  next  to  alcohol  in  importance  in  the  treatment  of 


DIPHTHERIA.  191 

diphtheria,  and  umially  it  is  given  in  too  small  doses.  For  a  child  four 
jetn  oid  gr.  -^  (0.0021)  may  be  given  every  six  to  eight  hours,  and 
may  be  administered  in  little  tablets  by  the  mouth  or  hypodermically. 

Digitalis  does  not  hold  an  important  place  in  the  heart-weakness  of 
diphtheria,  and  yet  it  is  strongly  indicated  on  theoretic  grounds.  Clinic- 
ally, it  has  been  found  to  have  an  unfavorable  action  on  the  stomach 
before  its  good  influence  can  be  had  on  the  heart  itself.  The  same  may 
be  said  of  camphor  and  ammonium  carbonate.  The  aromatic  spirits  of 
ammonia  is  valuable  for  rapid  effects  in  syncopal  attacks.  In  cases  of 
threttened  heart-paralysis  occurring  late  in  the  disease  Holt  has  found 
nothing  so  valuable  as  morphin  employed  hypodermically,  the  drug  being 
giren  in  full  doses  and  repeated  every  two  hours,  keeping  the  child  under 
its  influence  for  some  days. 

Internal  medication  should  be  avoided  until  absolutely  necessary,  and 
SQch  symptoms  as  vomiting  or  diarrhea  are  to  be  met  with  sufficient  treat- 
ment only  for  their  control. 

[c)  Local  Treatment. — For  the  direct  attack  upon  the  membrane  in  the 
throat  nearly  all  the  remedies  of  the  Pharmacopeia  have  been  used.    Garg- 
ling, swabbing,  painting,  spraying,  and  washing  the  throat  out,  all  have 
their  advocates,  and  every  phvsician  has  his  fevorite  remedy  or  combi- 
nation.    And,  as  all  adult  pharyngeal  diphtheria  tends  to  recovery,  it 
would  seem  reasonable  that  this  form  of  treatment  should  not  be  neglected ; 
jet  since  the  acceptance  of  the  antitoxin  treatment  medical  opinion  has 
raflered  a  decided  change,  especially  as  to  the  importance  of  local  meas- 
nres.     The  very  best  local  application  for  pharyngeal  or  nasal  diphtheria 
consists  of  hydrogen  dioxid,  diluted  one-sixth,  and  used  both  as  a  gargle 
and  spray  as  most  convenient ;  this  is  usually  sufficient  in  the  early  stage. 
The  tincture  of  iron  and  glycerin  is  a  valuable  local  remedy  applied  by 
means  of  a  swab.     The  object  of  local  treatment  in  the  light  of  our  new 
pathology  is  a  more  thorough  cleanliness,  and  not  the  destruction  of  the 
bacilli,  yet  it  does  still  more  good  by  preventing  the  systemic  absorption 
of  the  ptomains.     Hence  a  careful  toilet  of  the  nose  and  throat  is  import- 
ant in  preventing  the  spread  of  the  disease.     This  part  of  the  work  is 
more  easily  directed  than  accomplished,  especially  in  rebellious  children, 
and  we  have  frequently  felt  that  new  lesions  were  created  in  the  mucous 
membrane  of  the  nose  and  throat  by  an  undue  ardor  in  making  applica- 
tions.    To  avoid  new  lesions  the  spray  alone  should  be  used,  and  for  the 
nose  boric-acid  solutions  or  hydrogen  dioxid,  1 :  10,  will  be  most  service- 
able.    In  this  work  the  utmost  tact  and  kindness  must  be  maintained,  for 
it  is  truly  pitiable  to  force  a  struggling  child,  endangering  the  strength 
to  accomplish  so  little.     Warm,  weak  solutions,  most  thoroughly  applied 
by  means  of  the  fountain  syringe,  will  be  better  than  the  more  frequent 
Me  of  the  hand-syringe.     In  older  children  who  will  use  it  a  gargle  of 
boric  acid,  listerin,  or  Dobell's  solution,  well  diluted,  may  be  used  to  keep 
the  nose  and  mouth  clean. 

In  laryngeal  diphtheria  the  child  should  inhale  an  atmosphere  laden 
with  the  vapor  of  slaking  lime,  or,  whenever  practicable,  an  atmosphere 
nturated  with  L5fller's  solution  (menthol  10  grams,  dissolved  in  sufficient 
tdool  to  make  36  c.c,  liq.  ferri  sesquichlorid,  4  c.c,  absolute  alcohol, 
60  c-c).  The  development  of  the  signs  of  actual  stenosis,  as  shown  by 
itridttloas  breathing,  cyanosis,  etc.,  furnishes  an  indication  for  either  in- 
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tubation  or  tracheotomy.     Accordiug  to  mj  own  observations,  the  results 
of  intubation  Lave  been  quite  favorable,  and  I  would  stTongly  recomtoend 
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FiQ.  20.— Temp«mture-cfaArt  of  a  cftie  of  dIphtlicHft. 

a  trial  of  this  procedure  before  resorting  to  tracheotomy  (see  temperature- 
chart,  Fig.  20). 

(//)  Ertemal  AppHcationa.— External  applications  to  the  throat  have  no 
effect  on  tho  course  of  the  disease.  They  are  useful,  however,  in  relieving 
the  pain  and  the  swelling  in  the  lymph-glands,  Careftil  massage  of  the 
neck  with  campliorated  oil,  as  liot  as  the  skin  will  tolerate,  is  very  sooth- 
ing ;  and  soap  liniment  may  be  used  in  the  same  way,  or  if  much  pain 
exists  chloroform  liniment  may  be  substituted.  Poulticing  for  the  relief 
of  pain  is  not  desirable,  as  it  seems  to  favor  suppuration*  In  older  chil- 
dren the  ice-bag  has  been  used  with  good  effect,  and  it  soon  brings  grate- 
ful relief  from  the  tension  and  subdues  inflammation.  All  manipulations 
about  the  cbihl,  however,  should  ho  carried  on  as  gently  as  possible,  so 
that  its  rest  may  not  be  disturbed. 

Semm-tlierapy ;  the  Antitoxiii  Treatment. — This  has  now  passed  be- 
yond the  stage  of  uncertainty  and  experimentation,  and  must  be  regarded 
as  one  of  the  most  positive  advances  made  in  y>ractical  medicine.  Ita 
utility  rests  upon  the  discovery  that  animals  may  be  rendered  immune  to 
diphtheria,  and  that  the  blood  of  an  animal  so  treated,  when  introduced 
into  another  animal,  protects  the  latter  from  infection  by  the  diphtheria 
bacilli.  The  studies  of  llebring,  Roux,  Kitasato,  and  others  have  demon- 
strated that  the  use  of  the  blood-serum  of  the  lower  animals,  artificially 
rendered  immune  against  diphtheria,  has  a  powerful  healing  influence 
upon  diphtlieria  that  has  been  contagiously  or  spontaneously  acuuired  bv 
man.  These  experiments  were  first  published  in  December,  1890,  The 
principle  was  first  shown  to  be  true  of  tetanus,  and,  late  in  181*2,  Behring 
^^ther  showed  that  the  blood  of  an  immunized  animal  had  the  power 
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lMk£of  protecting  and  of  curing  susceptible  animals  which  had  been  in- 
oculated either  with  the  toxins  or  the  bacilli  of  diphtheria.    In  preparing 
the  blood-serum  it  is  very  desirable,  of  coui'se,  to  hiive  a  uniform  strength 
or  auindard.     One-tenth  of  one  cubic  centimeter  of  what  Behring  calls 
iiii  normal  serum  will  counteract  ten  times  the  minimum  of  tiiphtheria 
ptjison,  fatal  for  a  guinea-pig  weighing  throe  hundred  grams.     One  cu- 
fcjc  centimeter  of  this  normal  serum  he  C4ills  an  antitoxin  unit.     The 
«eniDi  prepared  by  his  method  is  labelled  in  three  strengths.     No,  I,  is 
iixtj  times  the  strength  of  the  normal  serum ;  No.  II.  is  one  hundred 
times  as  strong ;  and  No,  II L  is  one  hundred  an^l  forty  times  as  strong. 
To  a  child  of  two  years  or  over  not  less  than  800  or  1000  units  should 
be  adminiatered  at  the  first  dose  ;  hence  solution  No,  I.  is  rarely  employed 
ftt    the  present  day.     Should  a  favorable  result  not  be  attained,  then,  on 
tke  following  day,  1500  to  2000  units  should  be  administered,  and  a  third 
do6€  after  a  similar  interval  if  necessary.     The  latter  dose  should  be  em- 
ployed at  the  outset  in  very  severe  cases  and  in  those  not  seen  until  they 
*re  for  advanced.     The  sites  to  be  selected  for  injection  are  various.      In 
very  young  children  either  the  buttock  or  thigh  is  to  be  preferred,  while 
ia  older  children  the  flanks  or  subscapular  spaces  may  be  chosen  as  welL 
TKe  injections  should  be  made  deeply   into  the  subcutaneous  cellular 
tissue. 

In  fortunate  cases  the  influence  of  the  serum  soon  becomes  apparent. 

^V  itliin  twenty-four  hours  the  faucial  swelling  diminishes,  the  membrane 

exfoliates,  the  temperature  falls^  the  pulse  becomes  slower  and  stronger, 

and  the  general  condition  of  the  patient  quickly  improves.      In   cases  of 

moderate  severity  and  when  injections  are  employed  early  the  improve* 

^^nt  in  the  throat  and  the  constitutional  symptoms  is  very  decided ;  and 

the  earlier  the  case  comes  under  treatment  the  better  are  the  results. 

There  are,  however,  many  cases  of  great  severity  in  which  the  antitoxin 

h^  been  tised  early,  and  yet  has  not  shown  any  benefit. 

A  danger  in  serum-therapy  may  be  the  development  of  local  abscesses, 
Tftich,  if  full  antiseptic  precautions  be  taken,  must  be  rare  indeed,  1 
"*^e  escaped  them  altogether.  Certain  skin-eruptions  have  been  observed 
^^r  injections,  mostly  urticarial,  though  sometimes  sea rlatini form.  The 
letter  form  has  given  rise  to  apprehensions  of  scarlatina.  Widerhofer 
*^m  one  case  which  was  isolated  as  measles,  but  never  developed  any 
^^ijptoms  other  than  the  suggestive  eruption.  Rarely,  joint-pains  and 
J^ellings,  with  general  prostration,  supervene.  Two  fatal  cases  have 
"^a  reported— one  ^  that  of  a  healthy  boy  five  years  old,  the  result  of  an 
'^J^tion  of  Behring's  fresh  serum  as  a  preventive,  dying  within  five 
Minutes;  the  other  occurred  in  Berlin.^ 

For  establishing  immunity  in  subjects  exposed  to  infection  the  injeo 
^^u  of  60  units  (1  cubic  centimeter  of  the  No.  L  serum)  aff*ords  pro- 
^lion.  In  order  to  arrest  the  development  of  the  disease  during  the 
P^ficnl  of  incubation  100  units  (1  cubic  centimeter  of  No,  II,  serura)  is 
probably  sufficient. 

A  large  number  of  preparations  are  on  the  market,  many  of  which 
*fe  ^ood.  yet  great  caution  must  be  exercised  in  their  selection. 
The  use  and  value  of  antitoxin  in  private  practice  are  best  shown  in 
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the  following  summary  of  the  report  of  the  American  Pediatric  Society's 
investigation  of  the  subject: 

1.  The  report  includes  returns  from  616  physicians.  Of  this  number 
more  than  600  have  pronounced  themselves  as  strongly  in  favor  of  the 
serum -treatment,  the  great  majority  being  enthusiastic  in  their  advo- 
cacy. 

2.  The  cases  included  have  been  drawn  from  localities  widely  sepa- 
rated from  each  other,  so  that  any  peculiarity  of  local  conditions  to  which 
the  favorable  reports  might  be  ascribed  must  be  excluded. 

3.  The  report  includes  the  record  of  everv  case  returned,  except  those 
in  which  the  evidence  of  diphtheria  was  clearly  questionable.  It  will 
be  noted  that  doubtful  cases  that  recovered  have  been  excluded,  while 
doubtful  cases  that  were  fatal  have  been  included. 

4.  No  new  cases  of  sudden  death  immediately  after  injection  have 
been  returned. 

5.  The  number  of  cases  injected  reasonably  early,  and  in  which  the 
serum  appeared  not  to  influence  the  progress  of  the  disease,  was  but  19, 
these  being  made  up  of  9  cases  of  somewhat  doubtful  diagnosis,  4  cases 
of  diphtheria  complicating  measles,  and  3  malignant  cases  in  which  the 
progress  was  so  rapid  that  they  had  passed  beyond  any  reasonable  pros- 
pect of  recovery  before  the  serum  was  used.  In  2  of  these  the  serum 
was  of  uncertain  strength  and  of  doubtful  value. 

6.  The  number  of  cases  in  which  the  patients  appeared  to  have  been 
made  worse  by  serum  was  S,  and  among  these  there  is  only  1  case  in 
which  the  result  may  be  fairly  attributed  to  the  injection. 

7.  The  general  mortality  in  the  5794  cases  reported  was  12.3  per 
cent.,  and,  excluding  all  cases  moribund  at  the  time  of  the  injection  or 
dying  within  twenty-four  hours,  it  was  8.8  per  cent. 

8.  The  most  striking  improvement  was  seen  in  cases  that  were  injected 
during  the  first  three  days.  Of  4120  such  cases  the  mortality  was  7.3 
per  cent.,  and,  excluding  cases  moribund  at  the  time  of  the  injection  or 
dying  within  twenty-four  hours,  it  was  4.8  per  cent. 

9.  The  mortality  in  1448  cases  injected  on  or  after  the  fourth  day 
was  27  per  cent. 

10.  The  most  convincing  argument,  and,  to  the  minds  of  the  com- 
mittee, an  absolutely  unanswerable  one,  in  favor  of  serum-therapy  is 
found  in  the  results  obtained  in  the  1256  laryngeal  cases  (membranous 
croup).  In  one-half  of  these,  in  a  large  proportion  of  which  the  symp- 
toms were  severe,  recovery  took  place  without  operation.  Among  the 
533  in  which  intubation  was  performed  the  mortality  was  25.9  per  cent., 
or  less  than  half  as  great  as  has  ever  been  reported  by  any  other  form  of 
treatment. 

11.  The  proportion  of  cases  of  broncho-pneumonia  (5.9  per  cent.)  is 
very  small,  and  in  striking  contrast  to  results  published  from  hospital 
sources. 

12.  As  against  the  two  or  three  instances  in  which  the  serum  is  be- 
lieved to  have  acted  unfavorably  upon  the  heart  might  be  cited  a  large 
number  in  which  there  was  a  distinct  improvement  in  the  heart's  action 
after  the  serum  was  injected. 

18.  There  is  very  little,  if  any,  evidence  to  show  that  nephritis  waa 
caused  in  any  case  by  the  injection  of  serum.     The  number  of  cases  of 
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name  nephritis  is  remarkably  smalU  tlie  deaths  from  that  source  num- 
tiiig  but  15. 

14.  The  effect  of  the  serum  on  the  nervous  system  is  less  marked 

tiiftu  upon  any  other  part  of  the  body  ;  paralytic  sequelse  being  recorded 

in  9.7   per   cent,  of  the  cases,  the    reports    going    to    show    that    the 

protection  offered  by  the  serum  is  not  great  unless  injections  are  made 

early. 


I 
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SEPTICEMIA* 

]>efiiiition. — A  disease  due  to  an  introduction  into  the  system  of 
ih^^  products  of  putrefaction  (sapremia)  or  to  a  microhic  invasion  of  the 
blcMZKi  and  tissues  (true  septicemia),  with  or  without  the  presence  of  a 
loo^il  seat  of  infection. 

Pathology. — After  death  the  body  putrefies  early.  The  macro- 
«cc*pie  changes  in  the  viscera  are  sometimes  few  and  often  wanting.  The 
tn\x£cles  present  a  brownish  color-tint.  The  pia  mater  is  generally  con- 
gested, and,  together  with  the  nerve-centers^  may  be  the  seat  of  ecchy- 
moses.  The  blood  is  dark  (/^  tar-like  *') ;  its  coagulability  is  diminished^ 
Jmcl,  microscopically,  it  shows  an  abundance  of  micrococci  and  bacilli. 
Tlie  spleen  is  somewhat  softened  and  its  lymphoid  elements  more  dis- 
tinct, and  almost  invariably  ecchymoses  are  found  in  the  serous  mem- 
bi"3.Bes,  especially  the  peri  card  iiini  and  peritoneum. 

In  protracted  septicemia  more  marked  alterations  exist,  and  among 
tkieni  may  be  briefly  enumerated  the  following:  endocarditis  (rarely 
ttlocrntive);  gastro-intestinal  catarrh  (of  the  duodenum  and  rectum  in 
P^»^icalar)  with  punctifbrm  extravasations ;  enlargement  of  the  lym- 
P*iatic8  and  spleen,  with  softening  of  the  latter;  cloudy  swelling  of  the 
"^'^r  (rarely  the  so-called  emphysema  of  the  organ  due  to  putrefaction); 
^5^^ma  and  catarrhal  inflanimation  of  the  uriniferous  tubules ;  conges- 
ts'^n,  sometimes  associated  with  edema  of  the  lungs;  and  inflamma- 
*iOii  of  the  pleura,  pericardium,  and  peritoneum,  with  ecchymoses  and 
trivial  effusions. 

Microscopically,  the  internal  organs  show  numerous  small  foci  of  in- 
^J^-Tumation,  some  of  which  may  be  the  seat  of  **  coagulation-necrosis." 
^i^teria  are  found  in  abundance  in  various  situations,  such  as  the  exu- 
^^tions,  the  capillaries  of  the  inflammatory  foci,  and  especially  in  the 
'"^Hal  glomeruli. 

Etiology* — Bacteriology. — ^Septicemia  is  due  to  micrococci  which 

*^cch  has  shown  to  be  eonsiderably  smaller  than  pus-cocci,  though  no 

^5* e  form  of  bacterium  has  been  found  constantly  present  to  the  exclu- 

^*OD  of  all  others,     Beeser,  as  the  result  of  careful  experiments,  con- 

^*ti(les  that  septicemia  is  caused  solely  by  streptococci,  while  Eosenbach 

^^d  others  have  found  both  staphylococci  and  streptococci.     Doubtless 

^U  many  instances  of  human  septicemia  the  clinical  manifestations  are 

^Ue  partly  to  bacterial  poisoning  and  partly  to  septic  intoxication  with 

^^ie  poisons  (ptomaios)  developed  by  the  organisms,  and  the  ptomains 

probably  kill  tbe  patient  before  the  bacteria  can  propagate  themselves 

^kroughout  the  system.     Laboratory  experiments  teach  us  that  in  the 
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lower  animiils  septicemia  can  be  produced  botlj  by  chemical  poisons  and 
by  bacterial  infection,  aod  tliese  two  types  are  observed  in  human  beings 
With  reference  to  the  bacterial  form  Warren  ^  states :  '*  Whether  this 
process  is  cao^sed  solely  by  the  iiiiiltiplication  of  bacteria,  or  is  depend- 
ent in  part  upon  the  liberation  of  intensely  ]>owerful  poisons,  or  is  due 
to  some  ferment-like  substance  capable  of  reproducing  itself  like  the 
poison  of  the  serpent,  as  are  diphtheria  and  tetanus,  much  more  ex- 
tensive studies  upon  the  human  subject  will  be  necessary  to  enable  as 
to  say.'* 

Modes  of  Infection  and  Introduction  of  the  Poison  into  the  System. — {V 
Wonndai  either  surgical  or  the  result  of  injury,  with  whioh  we  har* 
nothing  further  to  do  in  this  work.  Since  the  days  of  rigid  anti- 
septic precautions  this  mode  of  entrance  is,  comparatively  speaking- 
uncommon. 

(2)  Through  the  uterus,  following  labor,  miscarriage,  or  abortion-  — 
Generally  in  these  cases  there  are  accompanying  local  changes,  but  in  ^^ 
few  the  poison  appears  to  pass  the  unguarded  portals  of  the  organ,  whil^^ 
the  latter  exhibits  nothing  abnormal. 

(3)  The  cases  in  which  the  poison  gains  entrance  into  the  bod]^^' 
without  obvious  wounds  or  raw  surfaces  are  relatively  more  common  — 
When  the  skin  is  quite  natural,  septic  infection  or  intoxication  can  — 
not  occur,   but  the  slightest  abrasion  or  cut,  bed-sore,  etc.   may  servi^^ 

as  a  gate  of  admission.      These  slight  lesions  *'may  be  almost  com 

pletely  healed    by  the  time  the   severe   symptoms  of  the  disease  an^^ 
developed  "  (Striimpell). 

(4)  Mucous  membranes  often  admit  the  virus,  being  less  protective  ic^* 
nature  than  the  skin.     The  numerous  bacteria — benign  and  pathogenicn^^ 
— ^that  are  constantly  present  in   the  intestinal  canal   may  also  find  in^ 
local  lesions  (as  in  typhoid  fever,  dysentery,  etc.).  or  catarrhal  inflam- — 
mation   even,  points  of  lodgement  and  cause  a  systemic  infection.     Tc^ 
this  category  belongs  that  form  of  septic  infection  which  follows  gonor — 
rhea.     The  so-called  cases  of  *Vspontaneous  septicemia**  are  also  Ufiu— 
ally  occasioned  by  absorption  from  the  mucous  surfaces. 

Rheumatic  or  septic  manifestations  often  follow  attacks  of  fr>«#i7/i/M, 
and  it  is  probable  that  the  tonsils  are  more  frequently  points  of  en- 
trance for  the  organism  than  has  hitherto  been  supposed  (Wade,  Ban- 
na tyne), 

(5)  "  SepaiB  Intestinalifl/*— This  special  form  of  poisoning  is  cunsed 
by  canned  meats,  ice  cream,  sausages,  and  cheese.  Vaughan,  to  whom 
we  are  indebted  for  the  first  description  of  '''sepsis  intestinulis/'  found 
in  cheese  a  ptomain  which  he  named  t  if  rotor  icon,  and  which  be  regarded 
as  the  active  agent  in  this  group  of  poisoning  cases.  The  symptoms  are 
due,  according  to  his  statement,  to  poisoning  by  chemical  substances, 
being  instances  of  mprenua ;  but  it  may  yet  be  found  that  the  intes- 
tinal micro-organisms  play  a  more  or  less  prominent  part  in  the 
process. 

(6)  Ogston^  recognizes  as  one  of  the  mildest  forms  of  sapremia  the 
sickness  and  nausea  produced  by  a  bad  smell,  which,  he  claims,  is  but 
a  ptomain  of  putridity  that  may,  under  certain  contingencies,  produce 
serious  symptoms.     On  the  other  hand,  persons  who  are  habitnallj  ex- 

•  Sur^t  Poihoioffjf  tmd  Therapeatiaty  p.  340.  »  Warren,  toe,  dL,  p.  342. 
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poeed  to  bad  odors  (workers  in  sewers,  in  the  dissecting-room,  etc.)  may 
acquire  a  considerable  degree  of  immunity  against  poisoning  of  this 
sort  The  fever  in  these  cases  corresponds  in  severity  to  the  dose  of 
the  poison. 

(7)  Septicemia  may  be  associated  with  or  follow  osteomyelitis. 

Clinical  History.— (1)  Symptoms  of  Sapremia.— The  fact  that  this 
ibnn  may  occur  without  bacterial  infection,  either  local  or  general,  must 
be  emphasized,  but  more  frequently  there  will  be  either  local  infection  or 
putrefactive  changes,  with  the  production  of  a  grave  general  condition 
due  to  the  absorption  of  the  poisonous  chemical  products.  In  certain 
other  acute  infectious  diseases  (diphtheria,  tetanus,  typhoid  fever,  ery- 
npeUs,  etc.)  the  general  symptoms  are  similarly  engendered.  Perhaps 
the  most  typical  examples  of  sapremia  seen  by  the  physician  are  those 
due  to  tyrotoxicon  and  to  the  unaccustomed  inhalation  of  foul  odors. 
At  the  beginning  a  chill  may  occur,  but  this  is  more  generally  wanting. 
In  "'iepsis  intestinalis  **  marked  local  symptoms  may  initiate  the  attack, 
as  naosea,  vomiting,  colicky  pains,  diarrhea,  etc.,  and  in  all  forms  there 
is  fever,  the  temperature  often  rising  rapidly  to  101°  or  103°  F.  (38.8°- 
S9.4^  C.)  and  sometimes  higher.  Prostration  and  anemia,  particularly 
the  latter,  may  be  prominent  symptoms.  Microscopic  examination  of 
the  blood  generally  shows  leukocytosis,  and  always  a  marked  reduction 
in  the  number  of  red  corpuscles. 

Sapremia  following  childbirth  is  a  most  typical  sub-variety,  and, 
apart  from  the  special  nistory,  the  symptoms  are  much  the  same  as  those 
abore  detailed.  It  is  the  form  most  amenable  to  treatment,  the  removal 
of  the  cause  being  followed  by  a  rapid  disappearance  of  all  alarming 
symptoms. 

(i)  Symptoms  of  True  Septicemia. — There  is  an  incubation-period  which 
is  of  variable  duration,  though  usually  averaging  several  days.  The 
onset  is  more  gradual  than  in  the  previous  variety,  and  is  rarely  marked 
bv  a  chill.  Accession  of  fever  following  surgical  procedures,  with  head- 
ache, anorexia,  prostration,  sometimes  vomiting  and  diarrhea,  and  espe- 
cially dulness  occasionally  amounting  to  mild  stupor,  announce  the 
affection:  these  symptoms  should  also  excite  suspicion  in  the  absence 
of  obvious  causal  factors.  They  become  intensified,  and  now  the  attack 
Bay  closely  simulate  certain  other  infectious  diseases  (typhoid  fever, 
acute  miliary  tuberculosis,  ulcerative  endocarditis,  etc.),  the  clinical 
picture  as  outlined  presenting  nothing  characteristic.  There  arc,  how- 
ever, more  or  less  distinctive  features,  which  will  be  considered  seriatim. 

(a)  The  Pever. — This  is  usually  of  the  continued  type,  and  tends  to 
increase  in  degree,  fatal  cases  often  terminating  in  hyperpyrexia.  At 
the  beginning  the  temperature  may  rise  quite  rapidly,  and  in  some  cases 
it  may  even  be  subnormal.     Deep  morning  remissions  may  be  observed. 

(b)  The  Oircnlatory  System. — The  pulse  is  frequent,  and  near  the  end 
becomes  very  weak.  In  subacute  cases  characteristic  lesions  (endocar- 
ditis in  particular)  may  develop,  but  are  difficult  of  recognition,  since 
they  do  not,  as  a  rule,  give  rise  to  audible  murmurs  or  other  physical 
signs.  In  other  instances  soft  murmurs  may  be  heard,  but  it  is  indeed 
kaird  to  discriminate  these  from  functional  sounds.  Moderate  leukocy- 
tosis is  sometimes  observed,  and  the  presence  of  micrococci  in  the  blood 
during  life  has  been  demonstrated. 
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{c)  Gastro-intMtinal  System. — The  spleen  may  become  perceptibly 
enlarged,  and  gastro-enteritis  is  usually  present,  either  in  an  acute  form 
with  vomiting  and  frequent  serous  discharges  or  more  often  merely  with 
a  diarrhea  of  moderate  intensity  (septic  diarrhea). 

{d)  Outaneous  Symptoms. — Punctiform  hemorrhages  into  the  skin  are 
of  prime  importance  in  the  diagnosis.  Occasionally  more  extensive 
ecchymoses  appear,  scarlatinal  eruptions  also  showing  themselves,  but 
these  are  less  characteristic.  Among  rare  appearances  herpes,  roseola, 
edematous  inflammations,  and  faint  jaundice  (affecting  the  skin  and 
conjunctivae)  may  be  observed.  The  icterus  is  probably  due  to  disinte- 
.  gration  of  the  red  blood-corpuscles  in  the  liver. 

U)  Renal  Symptoms. — The  lesions  constitute  the  so-called  ^^  septic 
nephritis,''  the  urine  often  containing  a  fair  amount  of  albumin,  epi- 
thelium, tube-casts,  and  red  and  white  corpuscles. 

Diagnosis. — (a)  Sapremia  can  be  distinguished  by  the  history,  the 
immediate  appearance  of  the  svmptoms,  their  character,  and  by  the 
prompt  effect  of  the  removal  of  the  exciting  cause.  The  diagnosis  often 
requires  a  most  careful  search  for  the  known  etiologic  factors,  though 
even  without  the  latter  we  can  sometimes  arrive  at  a  correct  conclusioD 
by  a  careful  process  of  exclusion. 

(6)  True  Septicemia. — Here  the  existence  of  an  incubation  period,  the 
contiued  fever,  mental  apathy,  faint  jaundice,  splenic  enlargement^ 
and  the  characteristics  of  septic  nephritis,  all  combine  to  form  a  well- 
defined  group  of  symptoms.  A  careful  blood-examination  should  be 
made  for  micrococci,  etc.,  and  cultures  should  be  undertaken  in  spon- 
taneous septicemia  and  associated  forms  {e,  g.  septico-pyemia).  The 
surgeon  should  look  to  the  condition  of  the  wound  if  one  is  present. 

Course  and  Prognosis. — The  course  may  be  brief,  virulent  at- 
tacks sometimes  terminating  fatally  within  forty-eight  hours,  this  being 
especially  true  of  sapremia  when  tne  dose  of  the  poison  is  large.  The 
gravity  of  the  case  in  the  latter  form  is  in  direct  proportion  to  the 
amount  of  virus  that  enters  the  system,  the  outlook  being  good  when 
the  cause  is  removable.  On  the  other  hand,  in  true  septicemia  thia 
avails  nothing,  the  progression  tending  steadily  to  the  end.  The 
mildest  types  may,  in  rare  instances,  reach  a  favorable  end,  but  the 
effects  are  not  dependent  upon  the  dose,  and  the  minutest  quantity  may 
lead  to  specific  results  in  their  fullest  intensity.  It  must  not  be  for- 
gotten that  septicemia  may  pursue  a  chronic  course  in  which  the  symp- 
toms are  milder,  though  the  termination  is  very  generally  unfavorable, 
as  in  the  acute  variety. 

Treatment. — Of  first  importance  is  the  removal  of  the  cause  when- 
ever practicable,  this  part  of  the  treatment  often  falling  within  the 
domain  of  surgery.  The  physician  must  support  the  patient's  strength 
by  a  suitable  dietary  and  by  the  judicious  use  of  cardiac  stimulants; 
the  former  should  consist  mainly  of  liquids  (milk,  egg-white,  meat-juice, 
etc.),  and  the  latter  of  alcoholics,  together  with  strychnin  and  am- 
monia. Of  medicines,  internal  antiseptics  (mercuric  chlorid,  creasote, 
etc.)  richly  deserve  a  trial,  though  striking  results  have  not  been 
obtained  from  their  employment.  The  fever  calls  for  antipyretics,  such 
as  quinin,  phenacetin,  acetanilid,  together  with  hydrotherapy.  Cardiac 
depressants,  as  acetanilid  and  phenacetin,  should  not  be  resorted  to, 
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howe?er,  when  great  cardiac  asthenia  exists.  To  meet  the  renal  condi- 
tion the  free  use  of  water,  together  with  the  least  irritating  of  the  diu- 
retics, is  to  be  advised  and  encouraged.  The  other  internal  organs 
should  also  receive  careful  attention. 


PYEMIA. 


Definition. — A  disease  of  the  blood  invariably  associated  with  sup-, 
pantion,  and  due  to  an  absorption  of  pyogenic  organisms. 

Fftthology. — The  cadaver  does  not  undergo  putrefaction  as  early  as 
in  septicemia.  Briefly  considered,  the  pathologic  lesions  that  fall  within 
the  physician's  province  arrange  themselves  under  the  following  heads : 

(l)'Thrombo8i8  and  Embolism. — At  first  the  veins  leading  to  and  from 
the  seat  of  the  local  changes  from  which  pyemia  arises  contain  thrombi 
which  may  soften  into  a  puriform  material.  Thrombi  are  also  found 
frequently  in  the  lungs,  a  circulating  embolus  first  finding  lodgement  in 
the  pulmonary  artery  and  its  branches ;  they  may  be  present  in  the 
liver,  kidneys,  spleen,  cortical  substance  of  the  brain,  and  in  other 
localities. 

(2)  Abflcessea. — These  so-called  metastatic  abscesses  are  set  up  by 
septic  emboli  or  result  from  the  thrombi  (chiefly  pulmonary  and  portal), 
and  are  found  in  the  various  internal  organs,  mainly,  perhaps,  in  the 
langs,  liver,  spleen,  and  kidneys.  They  are  not  large,  but  may  coalesce 
and  form  cavities  of  the  size  of  an  apple.  The  kidneys  are  the  chief 
organs  of  elimination  in  this  disease,  and  hence  it  happens  that  numer- 
ous clumps  of  micrococci,  producing  miliary  abscesses,  are  frequently 
seen  in  the  regions  of  the  Malpighian  bodies.  Infarction  may  be  ob- 
ttired  also.  There  are  many  other,  though  rarer,  seats  of  abscesses,  as 
the  muscles,  submucous  and  subcutaneous  tissues,  bones,  the  parotid 
gland,  brain  (cortical  portion),  ovaries,  and  testicles. 

(3)  LesionB  of  the  Skin  and  of  Mucous  and  Serous  Membranes. — At 
the  post-mortem  examination  hemorrhagic  extravasations  and  pustules 
are  often  visible  in  the  skin.  The  mucous  membrane  of  the  alimentary 
tract  is  rarely  affected,  differing  in  this  point  from  septicemia,  though 
occasionally  ulcers  may  be  noted,  and  most  commonly  in  the  stomach 
near  the  pyloric  orifice  (in  puerperal  cases)  and  in  the  large  bowel.  Prob- 
ably they  are  always  secondary  to  the  submucous  miliary  abscesses.  The 
serous  membranes  (pleura,  pericardium,  meninges  of  the  brain,  synovial 
membranes)  may  be  the  seat  of  purulent  inflammation  and  of  hemor- 
rhagic extravasations. 

(4)  Oardiac  LesionB. — Ulcerative  endocarditis  forms  the  chief  morbid 
lesion.  It  begins  in  the  form  of  small  nodular  vegetations  upon  the 
Tilves  (most  frequently  the  mitral),  which  disintegrate  and  leave  ulcers 
behind  (ride  Ulcerative  Endocarditis). 

Btiology. — ^Bacteriology. — Experimental  investigations  have  shown 
conclusively  that  the  organisms  usually  responsible  for  this  condition  are 
the  staphylococcus  and  the  streptococcus.  Whether  the  former  or  the 
Utter   be   the   agent  of   infection   in   the  given   case   depends   chiefly 


200  INFECTIOUS  DISEASES. 

upon  the  condition  of  the  tissues  at  the  starting-point,  especially  with 
reference  to  the  character  of  the  local  defensive  processes ;  also,  though 
to  a  lesser  extent,  the  degree  of  virulence  of  the  micrococci. 

Other  important  pyogenic  micro-organisms  are  the  gonococcns,  pnen- 
mococcus,  bacillus  pvocyaneus,  bacterium  coli  communis,  bacillus  tetra- 
genus,  and  many  of  the  specific  micro-organisms. 

Paths  of  Infection  of  the  Body. — (a)  Almost  always  the  entrance  is  by 
the  blood-vessels^  the  special  varieties  of  micrococci  that  cause  pyemia, 
reaching  the  veins  and  producing  thrombo-phlebitis.  Less  frequently  they 
reach  the  arteries  and  produce  thrombo-arteritis.  From  the  former  con- 
edition  emboli  may  be  disseminated  throughout  the  system,  while  from 
the  latter  the  emboli  are  arrested  in  the  neighboring  capillaries  to  which 
the  tributaries  of  the  vessel  lead.  Micrococci  independently  of  emboli 
may  be  found  wandering  in  the  blood-stream. 

{b)  Another  path  of  entrance  is  the  lymphatic  st/stemy  but  here  the 
cocci  meet  with  greater  forces  opposing  their  attempts  to  spread  than 
in  the  blood-vessels,  and  hence  it  is  a  much  rarer  mode  of  propaga- 
tion. 

{c)  In  spontaneotia  pyemia^  in  which  there  is  no  wound  to  act  as  a 
point  of  departure,  we  must  presuppose  the  existence  of  either  a  trivial 
lesion,  as  in  ^^  spontaneous  septicemia,"  or  an  area  of  lessened  resistance. 
The  latter  may  be  produced  by  inflammation,  by  a  contusion,  and  in 
other  ways,  and  all  that  seems  necessary  is  a  lowering  of  the  tone  of 
the  general  system  (Warren).  I  am  certain  that  ulcerative  endocarditis 
is  not  fre(}uently  the  starting-point,  but  is  usually  secondary  to  foci  of 
inflammation  elsewhere,  as  claimed  by  Osier.  The  appendix  is  often 
the  primary  or  original  focus  in  this  category  of  cases,  micrococci  local- 
izing themselves  here  in  consequence  of  a  preceding  disturbance  of  the 
circulation  or  catarrhal  inflammation.  I  recollect  one  case  in  which  no 
original  abscess  was  found  at  the  post-mortem. 

Predisposing  Causes. — {a)  Epidemic  Influence, — It  has  been  proved 
by  abundant  experience  tnat  certain  seasons  are  characterized  by  epi- 
demic outbreaks  of  the  disease. 

(6)  Cases  have  sometimes  been  noticeably  more  frequent  in  the  early 
months  of  the  year  (February  and  March)  than  in  other  seasons. 

{c)  Age  and  Sex, — Males  are  more  frecjuently  affected  than  females^ 
and  most  cases  occur  about  the  middle  period  of  life  or  at  the  time  of 
greatest  danger  from  traumatism. 

Clinical  History. — Incubation. — The  disease  sets  in  from  a  week 
to  ten  days  after  the  reception  of  the  wound  or  even  earlier,  and  always 
develops  secondarily  to  suppuration  somewhere  in  the  body. 

A  most  conspicuous  symptom,  and  usually  the  first,  is  the  chill:  it 
may,  however,  be  preceded  for  a  variable  time  by  fever  of  a  continued 
or  intermittent  type.  The  fever  of  pyemia  is  of  the  suppurative  type. 
Profound  prostration  develops  early;  the  skin  presents  an  icteroid 
appearance ;  and  gastro-intestinal  symptoms  may  appear,  but  are  not 
prominent.  The  signs  of  abscess  of  the  lung,  liver,  and  other  organs 
may  develop  in  some  cases,  while  in  others  the  whole  clinical  picture 
is  colored  by  the  ill-defined  characters  of  ulcerative  endocarditis. 

(a)  The  Ohill. — This  may  be  mild,  though  oftener  it  is  quite  severe. 
It  is  repeated  at  somewhat  irregular  intervals,  and  rarely  it  may  recur 
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sereral  times  on  the  same  day.     Chills  are  most  apt  to  occur  during  the 
daytime. 

(6)  Tlie  Fever. — A  rapid  rise  of  temperature  accompanies  the  chill. 
The  fever-curve  is  of  the  irregularly  intermittent  or  profoundly  remit- 
tent type,  with  intervening  periods,  showing  slight  or  marked  variations, 
and  as  decided  deviations  may  occur  within  a  short  space  of  time,  a 
two-hour  record  should  be  kept.     The  temperature  rarely  falls  to  the 
normal  level ;  it  may  do  so,  however,  and  remain  there  for  one  or  two 
days.     To  explain  the  peculiarities  of  the  curve  in  this  disease  we  need 
only  recall   the   great   variety  of  pathologic  processes   before  noted. 
With  the  sharp  rail  of  temperature  iweating  occurs,  and  leaves  the 
patient  more  or  1^  exhausted,  though  only  temporarily  so  as  a  rule. 

{c)  Bespiratory  System. — Symptoms  referable  to  the  organs  of  respi- 
ration appear  early.  The  pulmonary  abscesses  are  usually  latent,  but 
may  give  rise  to  dyspnea,  cough,  and  occasionally  a  purulent  expectora- 
tion. Pain  is  present  if  they  are  superficially  located,  and  under  such 
circumstances  the  physical  signs  of  cavity  or  of  pleural  effusion  may  be 
noted.  The  signs  of  pneumonia  at  one  or  both  bases  may  also  develop, 
the  expectoration  now  becoming  rusty. 

(i)  Splenic  and  Hepatic  Symptoms. — The  foci  of  suppuration  in  the 
liver  are  difficult  of  recognition  unless  they  become  large  as  the  result 
of  coalescence  and  are  superficially  located  (see  article  Hepatic  Abscess). 
Splenic  infarction  may  also  be  safely  diagnosed  if  there  are  pain  and 
great  tenderness  (due  to  localized  peritonitis)  in  the  left  hypochondrium, 
with  progressive  enlargement  of  the  organ.  In  one  case  I  detected 
distinctly  crepitant  sounds  over  the  site  of  the  spleen  during  life. 

it)  Oardlo-vascular  Symptoms. — The  pulse  at  first  is  accelerated,  but 
ffloderately  full  and  regular;  later  it  becomes  exceedingly  rapid  and 
feeble.     Fre(|uently  cases  in  which  ulcerative  endocarditis  develops  are 
apparently  of  spontaneous  origin.     (For  a  discussion  of  this  grave  con- 
dition the  reader  is  referred  to  the  description  of  endocarditis  in  the  sec- 
tion on  Diseases  of  the  Heart.)     Among  the  blood-appearances  during 
life  are  leukocytosis  and  a  rather  marked  reduction  in  the  red  corpus- 
cles, with  moderate  poikilocytosis.     The  blood-plaques  are  increased. 
(/)  Outaneous  Symptoms. — The  most  prominent  is  a  mild  yet  decided 
frade  of  jaundice,  that  is  probably  hepatogenous  in  nature.     Sweating 
has  already  been   alluded  to  as  a  troublesome  symptom,  between  the 
febrile  paroxysms   as    well   as    immediately  afler.       The   skin    finally 
fhrinks  from  emaciation.     Skin-eruptions  are  common,  and  particularly 
in  the  form  of  erythema,  purpura,  and  pustules,  and  the  general  surface 
i«  often  decidedly  hj^per esthetic. 

{g)  Qenito-urinary  Symptoms. — The  urine  is  concentrated  and  urates 
are  copiously  deposited.  There  is  albuminuria  which  may  be  due  to 
the  pathologic  changes  or  may  be,  to  some  extent  at  least,  ascribable  to 
the  febrile  movement.  The  microscope  discloses  the  presence  of  tube- 
casts,  micrococci,  pus-  and  (more  rarely)  blood-corpuscles.  Albumose 
has  been  found  in  the  urine. 

(A)  Nervous  Symptoms. — The  mind  generally  remains  unclouded  un- 
til an  advanced  stage  is  reached ;  then  delirium  sets  in,  and  is  followed 
by  a  terminal  coma.  This  order  of  clinical  events  is  not  observed  when 
metastatic  purulent  meningitis  exists,  the  symptoms  of  which  (hemi- 
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plegia,  strabismus,  ptosis,  deafness,  etc.)  may  appear  at  any  period  of 
the  disease. 

(t)  Symptoms  may  be  presented  by  the  joints  and  bones.  Metastatic 
arthritis,  usually  suppurative,  is  a  not  unusual  concomitant,  and  in  some 
cases  it  is  combined  with  similar  involvement  of  the  long  bones.  In- 
deed, an  acute  osteomyelitis  may  be  the  only  ascertainable  source  of  the 
pyemia. 

Differential  Diagnosis. — The  disease  is  often  confounded  with  malarial 
intermittent  fever,  the  distinctive  features  of  which  have  been  given 
under  the  differential  diagnosis  of  the  latter  disease,  but  a  diagnosis 
may  always  be  made  from  the  effect  of  quinin  upon  the  fever.  A  few 
points  of  contrast,  by  means  of  which  septicemia  and  pyemia  may  be 
differentiated,  are  tabulated  below: 

Pyemia.  Sbpticbmia. 

Always  associated  with  suppuration.  Suppuration  may  be  absent,  but  there 

may  be  a  sloughing  wound. 

Multiple  chills.  A  single  chill. 

Irregularly  intermittent  fever-curve.  Continued  type  of  curve. 

Profuse    sweats    accompanying    febrile  Absent. 

attacks. 

Rapid  emaciation  and  profound  prostra-  Less  marked. 

tion. 

Nervous    symptoms    usually    come    on  Earlier. 

late. 

Hyperesthesia.  Absent. 

Slight  jaundice.  Less  marked  (very  faint). 

Metastatic  abscesses.  Absent. 

Prognosis. — Pyemia  may  kill  after  an  illness  lasting  but  a  few 
days.  On  the  other  hand,  it  may  become  more  or  less  protracted,  so 
that  a  chronic  form  has  been  distinguished.  In  this  variety  the  symp- 
toms are  milder  in  character,  and  the  tendency  to  the  formation  of 
metastatic  abscesses  is  not  as  great  in  the  acute  form.  Hence,  while  the 
prognosis  is  on  the  whole  very  bad,  not  a  few  of  the  more  chronic  cases 
terminate  in  recovery. 

Treatment. — So  far  as  the  physician's  province  extends,  the  treat- 
ment is  identical  with  that  of  septicemia.  His  efforts  must  be  directed 
toward  assiduously  maintaining  the  vital  powers.  For  the  sweating  the 
best  agents  are  aromatic  sulphuric  acid  and  atropin ;  the  latter  may  be 
given  with  agaricin  (atropin,  gr.  j^ — 0.0005;  agaricin,  gr.  ^  to  ^ — 
0.008  to  0.016),  at  bedtime.  Prompt  surgical  interference  must  be  re- 
sorted to,  not  only  with  a  view  to  asepsis  of  the  primary  wound,  but 
also  to  evacuating  the  primary  and  all  secondary  foci  of  suppuration. 


ACUTE  ARTICULAR  RHEUMATISM. 

[Rheumatic  Fever.) 

Definition. — An  acute  febrile  disease,  the  exact  nature  of  which  is 
unknown,  though  it  is  probably  infectious.  The  chief  local  manifesta- 
tion is  a  multiple  arthritis,  and  its  chief  complications  are  cardiac  (endo- 
and  pericarditis).    Hueter  first  advanced  the  germ-theory  to  account  for 
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the  dieease^  and,  although  the  specific  causal  agent  has  not  as  yet  been 
diaoovered,  this  view  is  the  only  one  that  offers  a  satisfactory  explana- 
tion  for   the   production   of  the  lesion.s,   the  acute   onset »   the   elinieal 
course,  and  the  complications  of  the  disease.     Rheumatic  fever  is  sub- 
ject to,  and  apjmrently  r)beys.  the  laws  of  infectious  maladies  in  general, 
Mid  the  frenoent  involvement  of  the  joints  in  many  diseases  belonging  to 
this  class  may  properly  be  regarded  as  supporting  this  theory.     The 
iUsease  is,  in  numerous  localities,  endemic,  and  at  times  also  epidemic ; 
but,  on  the  other  hand,  in  not  a  few  regions  (especially  European)  is 
practically  unknown — e.  g.  England,  Belgium,  and   Russia,  ,   Striimpell 
poiiita  out  the  fact  that  in  Leipsic,  where  articular  rljeumatiem  is  one  of 
the  most  frequent  of  acute  diseases,  it  has  been  observed  for  years  that 
«t  certain  times  there  are  only  a  few  cases,  while  at  others  tliere  is  a 
atriking  increase  in  the  number. 

Pathology* — The  disease  does  not  show  peculiar  lesions,  and,  al- 
though the  joints  are  the  chief  seats  of  invasion,  still  in  many  instances, 
and  even  in  aggravated  cases,  the  changes  presented  arc  slight  or  alto- 
getiier  wanting.     Usually  the  synovial  membranes  of  the  afl'ected  joints 
*re  injected  and  swollen,  and  their  surfaces  may  be  more  or  less  coated 
^itlx  fibrin.     The  effiision  is  mainly  serous,  hut  contains  fibrin  and  often 
leukocytes,  and  occupies  the  joints.     A  similar  exudate  infiltrates  the 
P©i*i articular  tissues.     The  tendinous   sheaths   may  also  be    inflamed ; 
tbe     cartilages  in  protracted  cases  may  become  eroded ;    and  rarely  a 
pur'ulent  exudate  may  be  seen. 

^atal  cases,  except  when  death  is  due  to  hyperpyrexia,  usually  show 
"1^  changes  peculiar  to  endocarditis,  pericarditis,  or  myocarditis,  and 
L^  frequently  those  of  pneumonia  or  pleurisy*  The  fibrin-factors  of 
^^   Wood  are  augmented. 

Etiology* ^Bacteriology, — Maragliano^  has  found  in  the  blood  of 
^yi>ical  cases  of  acute  articular  rheumatism  two  micro-organisms*— one 
J'^s^ttibling  a  bacillus  ond  non-pat hogenie,  while  the  other  is  a  micro- 
coccus and  (he  thinks)  the  special  infective  agent  of  the  disease.     This 
^fganism  resembles  the  staphylococcus  aureus,  but  it  is  only  half  its 
di^xjieter  (O.o/i),  and  is  massed  in  groups  of  six  to  ten*      It  is  motile,  is 
^t^ined  easily  by  anilin  dyes,  and  is  readily  cultivated  on  gelatin.     It 
i^velops  at  the  usual  temperatures,  and  especially  at  or  about  98*^  F. 
(*6.4°  c^)^     Upon  injection  into  rabbits  the  syniptoms  of  acute  articu- 
\^ir    rheumatism  (polyarthritis,  endocarditis,  pericarditis,  etc)  were  re- 
P^'odnced,     Guttmann,  Collin,  and  8ahli  have  fijund  the  staphylococcus 
*^    the  articular  exudate  of  patients  sufl^ering  from  complicated  or  recur- 
^^^it  cases  of  acute  articular  rheumatism,  and  8ahli  is  inclined  to  include 
w^e  disease  in  the  group  caused  by  this  organism.     Netter,  however,  has 
'"^Utid  the  streptococcus,  and  Lang  a  peculiar  bacillus.     Singer  has  no- 
^*<;ed  a  relation  between  the  number  of  pathogenic  bacteria  in  the  urine 
^J^U  the  severity  of  the  symptoms  in  cases  of  acute  rheumatism;  but 
^hvostek  has  not  been  able  to  confirm  this  result.     A  number  of  cases 
*^^Ye  been  reported  in  which  there  is  some  evidence  of  direct  contagion. 
^  Predisposing  CauBes, — (1)  An  infective  lesion  (septic  wound,  attacks 
^*  angina,  etc.)  that  has  preceded  for  some  time  the  appearance  of  the 
P'lin  and  articular  manifestations  may  often  be  found,  and  this  may  be 
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conceived  to  form  a  portal  of  entry  for  micro-organisms  (Sacaze).  The 
frequency  with  which  an  attack  of  tonsillitis  precedes  the  development 
of  acute  articular  rheumatism  almost  indicates  a  pathological  relation 
between  the  two  diseases  (Cheadle,  Wade,  Gerhardt).  (2)  Seasofu. — 
The  months  of  February,  March,  and  April  furnish  the  largest  percent- 
age of  cases,  though  the  disease  is  also  auite  prevalent  in  the  remaining 
cold  months ;  on  the  other  hand,  the  disease  may  sometimes  be  espe- 
cially frequent  in  summer.  (3)  ^^  Catching  cold"  was  formerly  classed 
among  exciting  causes,  but  while  this  affection  often  follows  exposure  to 
abrupt  changes  of  temperature,  it  merely  predisposes  to  the  disease.  (4) 
Climate. — The  disease  is  most  prevalent  in  temperate  latitudes,  being 
rare  both  in  the  cold  and  tropical  zones.  (5)  Occupation  is  of  primary 
importance,  especially  if  it  entail  oft-repeated  or  prolonged  exposure  to 
the  influence  of  wet  and  cold  or  to  severe  changes  of  temperature.  Hence 
those  who  follow  certain  avocations  are  attacked  with  great  relative  fre- 
quency— e.  g.  coachmen,  laborers,  sailors,  and  servant-girls.  (6)  Age. — 
rrimary  attacks  are  most  common  from  fifteen  to  thirty-five  years  of 
age.  Out  of  655  cases,  80  per  cent,  occurred  between  the  twentieth  and 
fortieth  years  (Whipham).  Cases  are  also  rather  numerous  between  ten 
and  fifteen  years,  and  I  have  met  with  4  under  the  former  age.  Suck- 
lings rarely  suffer.  (7)  Sex. — Acute  articular  rheumatism  is  somewhat 
more  common  in  men  than  in  women,  and  possibly  owing  to  the  fact 
that  the  former  sex  more  often  follows  predisposing  occupations.  (8) 
Hereditury  influence  can  be  traced  in  many  families,  and  if  chorea,  re- 
current tonsillitis,  and  chronic  heart-disease  are  accepted  as  evidences 
of  the  rheumatic  diathesis,  it  unquestionably  plays  a  very  important 
role.  (9)  Conditions  of  ill  health,  particularly  digestive  and  hepatic 
disturbances,  seem  to  exert  a  slight  though  decisive  effect.  (10)  Chronic 
endocarditis  renders  its  victims  very  prone  to  attacks  of  acute  articular 
rheumatism,  and  some  contend  that  the  two  diseases  are  etiologically 
one  and  the  same. 

An  attack  of  acute  articular  rheumatism  is  not  protective  in  charac- 
ter, and  rather  renders  the  individual  more  susceptible  than  before.  In 
this  respect  the  disease  resembles  certain  other  infectious  diseases  (pneu- 
monia, erysipelas,  etc.). 

Clinical  History. — Of  the  incvhation  period  nothing  is  known, 
though  prodromata,  both  local  and  general,  may  be  observed.  There 
may  be  malaise,  slight  fever,  angina,  laryngitis,  etc.,  and  last  from  a  few 
hours  to  a  day  or  two.  The  invasion  is  usually  abrupt,  with  fever  and 
synovitis,  affecting  one  or  oftener  several  joints,  and  a  chill  or  a  series 
of  chilly  sensations  may  accompany  or  precede  the  rise  of  temperature. 
The  involved  joints  are  tender,  ofien  red  and  swollen,  and  exhibit  the 
local  signs  of  a  rapidly  developed  inflammation.  Pain  is  a  most  promi- 
nent symptom.  The  medium-sized  or  larger  joints  (knee,  ankle,  and 
wrist)  are  first  involved,  and  especially  those  of  the  inferior  extremities ; 
next  the  shoulder-,  elbow-,  and  hip-joints ;  and  lastly  the  fingers,  toes, 
and  intervertebral  articulations.  Quite  unusual  articulations  may  become 
implicated  (vide  infra).  One  of  the  chief  peculiarities  of  the  disease  is 
in  the  fact  that  the  joints  that  are  affected  are  not  all  the  seat  of  ana- 
tomic changes  simultaneously,  but  that  the  process  migrates  from  one 
joint  to  another  from  day  to  day,  and  often  crosses  from  one  side  of  the 
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body  to  the  other.  Sometimes  this  occurs  at  longer  intervals.  Hence 
the  number  of  joints  involved  at  one  and  the  same  time  may  be  either 
few  or  many. 

In  cases  of  average  severity  the  general  features  are  subordinate  to 
the  local  symptoms.  The  fever  is  usually  moderate,  the  temperature 
not  exceeding  103°  F.  (89.4°  C),  and  the  temperature-curve  is  of  the 
irregularly  remittent  type,  corresponding  in  severity  with  the  joint- 
symptoms.  Defervescence  is  by  lysis.  The  skin  is  bathed  in  a  copi- 
ous perspiration  which  is  not  dependent  upon  a  previous  fall  of  temper- 
ature.    Nervous  symptoms  are  rarely  observed. 

The  general  course  of  the  disease  exhibits  wide  variations,  both  as 
to  the  duration  and  intensity  of  the  symptoms.  It  may  not  outlast 
several  days,  appearing  with  mild  symptoms ;  on  the  other  hand,  cases 
sometimes  persist  for  six  to  eight  weeks.  The  latter  instances,  and 
even  typical  cases,  are  apt  to  show  brief  periods  of  marked  improve- 
ment, alternating  with  equally  marked  exacerbations  of  somewhat 
longer  duration.  Cases  in  which  the  symptoms  are  distinct  from  the 
start  may  terminate  in  recovery  within  a  shorter  time  than  those  in 
which  the  features  are  of  mild  character.  As  will  be  seen  hereafter, 
the  disease  frequently  manifests  complications,  especially  cardiac. 

Leading  Symptoms  and  Complications  in  Detail— (1)  Joints  and  Sur- 
iwmding  Stmctnies. — ^As  I  have  stated,  pain  is  much  complained  of, 
and  is  greatly  augmented  by  motion  and  by  pressure  of  any  sort.  It 
may  be  out  of  all  proportion  to  the  degree  of  the  anatomic  changes. 
The  joints  affected  are  generally  swollen  (most  markedly  in  the  knees), 
and  the  swelling  is  due  partly  to  effusion  into  the  joint  and  partly  to 
inflammatory  edema  of  the  periarticular  structures.  The  sheaths  of  the 
tendons,  the  bursae,  and  often  the  adjacent  muscles  and  fasciae  exhibit 
inflammatory  changes ;  hence  it  is  usual  to  see  an  extension  of  the  swell- 
ing for  a  variable  distance  from  the  joint,  the  backs  of  the  hands  often 
showing  this  to  a  marked  extent.  The  skin  may  present  a  pink  or  rose- 
colored  blush,  often  limited  to  circumscribed  areas  or  taking  the  form 
of  streaks. 

In  even  mild  cases  there  are  usually  two,  three,  or  more  joints  in- 
volved, though  it  often  happens  that  one  bears  the  brunt  of  the  disease, 
little  complaint  being  made  of  others  less  severely  implicated.     Hence 
it  should  be  a  golden  rule  to  examine  carefully  all  the  joints  at  each 
visit.     Involvement  of  a  single  articulation  {monarticular  rheumatism) 
does  sometimes  occur,  but  the  diagnosis  of  these  cases  offers  great  diffi- 
culties.    On  the  other  hand,  an  existing  polyarticular  rheumatism  may 
become  centered  in  a  single  joint  and  there  linger  with  great  obstinacy. 
In  severe  cases  numerous  joints  may  be  invaded,  with  an  involve- 
ment of  the  joints  of  the  symphyses,  of  the  jaw,  of  the  ribs,  and  the 
ftemo-clavicular  articulations.     Lnder  these  circumstances  the  p^iticnt 
assumes  a  dorsal  decubitus,  and  seeks  to  relieve  his  excruciating  pain 
by  holding  his  limbs  in  a  semiflexed  position  and  absolutely  motionless. 
If  now  an  attempt  be  made  to  change  his  posture,  he  complains  pit- 
eoQsly  of  darting  pains  in  the  affected  joints.    The  fugaeity  of  rheumatic 
arthritis  has  already  been  alluded  to. 

The  inflammation,  however  intense,  may  quickly  subside  in  one  joint, 
while  at  the  same  time  an  acute  disturbance  appears  in  another.     Usu- 
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ally  resolution  is  complete,  no  trace  being  left  of  former  inflammation, 
though  the  disease  may  recur  in  the  joints  primarily  involved.  Suppu- 
rative arthritis  may  supervene,  though  rarely,  and  its  occurrence  points 
indisputably  to  mixed  infection.  This  complication  may  lead  to  anky- 
losis— a  sequela  which  does  not  belong  to  pure  rheumatism. 

(2)  The  Oardio-yascular  SymivtoniB. — The  pulse  is  quickened  to  100 
beats  per  minute  or  over,  but  is  soft  and  full,  and  when  cardiac  or  other 
complications  arise  it  shows  special  characteristics  which  are  described 
in  appropriate  sections  of  this  work.  In  rare  instances  it  is  very  rapid, 
feeble,  and  irregular,  apart  from  the  influence  of  the  cardiac  involve- 
ment. The  results  of  a  careful  blood-count  show  a  high  erade  of  symp- 
tomatic anemia,  which  may  develop  with  marvellous  suddenness.  Leu- 
kocytosis is  also  present. 

Great  importance  attaches  to  the  cardiac  aSiections  that  so  frequently 
complicate  this  disease.  They  may  arise  in  any  case,  even  the  mildest, 
or  at  any  stage  of  the  disease,  and  hence  the  conscientious  physician 
cannot  afford  to  neglect  the  matter  of  closely  and  regularly  examining 
the  heart.  It  must  be  recollected  that  the  symptoms  announcing  the 
development  of  cardiac  disease  are  neither  constant  nor  characteristic. 
At  first  we  may  note  an  increase  in  the  febrile  movement,  more  or  less 
palpitation,  sometimes  dyspnea,  and  precordial  pains,  which  often  do  not 
amount  to  more  than  a  sense  of  soreness.  There  may  also  be  attacks 
of  angina  pectoris  of  apparently  purely  nervous  origin  (Striimpell). 

(a)  The  most  frequent  cardiac  complication  is  actUe  endocarditiSj 
which  is  present  in  25  to  30  per  cent,  of  the  cases.  We  are,  however, 
sadly  in  need  of  reliable  statistics  upon  this  point.  It  usually  takes  the 
form  of  simple  (verrucose)  endocarditis,  and  affects  most  frequently  the 
mitral  valves.  But,  though  usually  indicated  by  an  apical  systolic  mur- 
mur, it  is  hard  indeed  to  eliminate  the  functional  murmurs  that  may 
also  develop  in  the  course  of  this  disease.  Unless  combined  with  the 
symptoms  detailed  above,  the  presence  of  a  blowing  systolic  murmur 
does  not  afford  trustworthy  evidence  of  the  existence  of  acute  endo- 
carditis. While  it  rarely  endangers  life  and  may  leave  no  trace,  in  the 
majority  of  instances  the  acute  endocarditis  does  not  undergo  complete 
resolution,  but  leads  to  sclerotic  changes  and  terminates  in  incurable 
chronic  valvular  disease. 

(6)  Next  in  the  order  of  frequency  is  pericarditis,  which  may 
or  may  not  be  combined  with  the  former.  Its  nature  may  be  sero- 
fibrinous or  plastic  (less  frequently),  and  in  children  the  exudate  is 
sometimes  purulent ;  it  is  distinguished  chiefly  by  its  pathognomonic 
friction-sound,  though  also  by  other  characteristic  signs  (vide  Pericar- 
ditis. It  is  of  graver  import  than  endocarditis,  so  far  as  immediate 
danger  to  life  is  concerned,  though  it  rarely  proves  fatal.  I  have  wit- 
nessed two  instances  in  which  endocarditis  preceded  the  arthritic  mani- 
festations, and  the  same  observation  has  been  made  by  others  with 
reference  to  this  complication  as  well  as  to  pericarditis. 

(c)  Mt/oranfitin  is  often  present  to  a  slight  extent  in  rheumatic  endo- 
carditis and  pericarditis  when  these  occur  independently  of  each  other, 
but  more  often  and  to  a  more  marked  degree  when  endo-pericarditis  ex- 
ists. Hence  it  is  far  less  common  than  either  endocarditis  or  pericar- 
ditis.    The  clianges  and  symptoms  occasioned  will  be  discussed  under 
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MTOc&rditis.  In  this  connection  it  should  be  pointed  out  that  the  con- 
dition weakens  the  cardiac  walls  and  leads  to  dilatation  of  the  ventri- 
cles (usaallj  the  left). 

If  we  consider  rheumatiam  an  infectious  malady,  we  can  readily  im- 
ierstand  why  the  local  manifestations  should  appear  not  only  at  the  dif- 
ferent articulations,  but  also  in  the  cardiac  structures,  and,  as  we  shall 
see,  in  other  viscera. 

(;i)  Tie  Skin* — Rheumatism   produces    copious    perspiration.      The 
sweat  emits  a  sour  odor   aud  gives  at   first  an   acid  reaction,  thongh 
Is^ter  it  may  be  neutral,  ami  rarely  alkaline.     The  temperature-curve  in 
^m  cases  is  not  materiiilly  induenced  by  the  sweats.     Occasionally  the 
drops  in  temperature  and  the  free  sweats  are  concurrent,  but  the  latter 
fi^Toptom  is  apt   to   persist  despite  the  oscillations   in   the  temjterature. 
i^udamina  appear,  often  in  extensive  crops.     Among  other  skin -erup- 
tions less   frequently  observed   are   forms  of  erythema  (especially   II, 
fiotittmim)  and  urticaria,  which  latter  may  be  associated  with  purpura 
i^rtifaria  htjtmorrhagieay     The  association  of  the  latter  condition  with 
poiy arthritis  is  known  as  pclkms  rheutfiain-a,  though,  according  to  some 
writers,  this  is  not  rheumatic  in  nature.     Cutaneous  ecchymoses,  and 
^ven  extensive  hemorrhages  into  tlie  skin  and  from  the  mucous  mem- 
tr^ixes — a  general  hemorrhagic  diatliesis-^muy  also  be  encountereJ. 

^uheit^ant'ous  Jihruintftu*  Noduleit. — -In  1881,  Barlow  and  Warner 
^led  attention  to  the  fact  that  during  and  after  acute  articular  rheu- 
•B^-tism,  particularly  in  cLildren  and  young  adults,  small  subcutaneous 
nodosities  attached  to  the  teudons  and  i\isci*e  may  in  exceptional  in- 
stiiti^es  be  observed.  These  nodules  are  rather  firm,  somewhat  mova- 
We.»  and  nsually  painless  The  skin  over  them  is  simply  elevated,  with 
^0  traces  of  inflammatory  action.  They  are  most  frequently  found  at 
cet"t:«iii  points  of  election  (fingers,  wrists,  edge  of  the  patella,  malleoli, 
facj  over  the  back  of  the  elbow),  though  also  seen  less  frequently  else- 
^tiere;  they  may  disappear,  and  after  a  brief  interval  reappear.  On 
^•exoscopic  examination  it  is  seen  that  round  and  spindle-shaped  cells 
fJit^r  into  their  composition.  I  met  with  one  case  of  the  sort  which 
occsurred  in  a  male  aged  forty^two  years,  in  which  acute  articular  rheu- 
^^tisui  was  also  complicated  witb  endo-pericarditis  and  j pneumonia. 
"^0€it  of  the  nodosities  were  of  the  size  of  a  bitter  almond,  a  few  being 
^^n  larger,  and  the  crop  was  extensive-     The  case  pjroved  fatal. 

(4)  Tie  Fever. — The  fact  that  the  fever  fluctuates  materially  in  this 

affection  has  already  been  noted.     It  remains  to  be  pointed  out  that  if 

^'^pparation  occur  as  a  complication,  the  fever  may  be  of  the  hectic 

^^i*ietv:   also    that    rarely    hyperpyrexia   is    suddenly    developed,    and 

^^^\i  it  marked  cerebral  symptoms  (restlessness,  delirium,  and  sometimes 

^Hvalsions,  finally  merging  into  stupor)  are  usually,  though  not  neces- 

'^^ily,  associated.     This  serious  condition  usually  develops  after  several 

**^y8  of  illness.     Delirium   may   be   present   from    the   time   of  onset, 

^oagh  more  often  it  comes  on  either  shortly  before  or  after  the  acute 

**^velopraent  of  the  hyperpyrexia.     The  pulse  becomes  excessively  rapid 

^^*d  feeble  and  physical  prostration  extreme.     The  temperature  may  rise 

^pidly  with  slight  interruptions  until  it  touches  108*^  or  109''  F.  (42.7"^ 

^')'  and  as  the  fever  reaches  its  maximum  death  usually  ensues.     The 

^«i3iperature  may  continue  to  rise  after  death.     The  cause  of  ''  hyper- 
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pyretic  rheumatism  ''  is  not  definitely  known.  It  has  been  claimed  that 
the  intemperate  are  most  apt  to  be  attacked,  but  this  belief  is  not  cor- 
roborated by  many  clinicians.  In  a  case  of  my  own,  however,  of  acute 
articular  rheumatism,  in  which  pericarditis  with  hyperpyrexia  occurred, 
the  patient  was  an  ^^  alcoholic.''  It  is  reasonably  certain  that  the  symp- 
toms are  due  to  an  intense  infection,  with  concentration  of  the  poison 
upon  the  nerve-,  and  especially  upon  the  thermal,  centers. 

(5)  The  Muscular  and  Nervous  Symptoms. — It  has  been  stated  that 
the  adjacent  muscles  and  fasciae  may  exhibit  inflammatory  changes. 
They  may  also  show  more  or  less  swelling,  and  are  often  very  tender  to 
the  touch,  while  in  long-continued  cases  muscular  atrophy  ensues.  The 
cause  of  this  change  is  not  clear,  but  the  most  likely  view  is  that  it  re- 
sults not  so  much  from  disuse  of  the  muscles  (the  old  theorv),  as  from 
some  trophic  disturbance  due  either  to  the  arthritis,  or  peripheral  neur- 
itis, or,  to  some  extent  at  least,  from  extension  of  the  rheumatic  inflam- 
mation firom  the  nearest  articulation.  Other  theories  have  been  advanced, 
but  are  scarcely  tenable. 

Mention  has  been  made  of  the  grave  nervous  symptoms  that  are  at- 
tendant upon  hyperpyrexia,  but,  independently  of  the  latter  condition, 
nervous  phenomena  may  be  present.  There  may  be  restlessness,  sleepless- 
ness, and  active  delirium,  the  latter  being  usually  associated  with  a  tem- 
perature of  104°  F.  (40°  C.)  or  higher.  In  adynamic  types,  which  are 
rare,  low  muttering  delirium  merging  into  stupor,  and  even  coma,  may 
be  observed.  Active  mental  symptoms  are  sometimes  due  to  cerebral 
embolism  secondary  to  acute  endocarditis.  When  pericarditis  is  a  com- 
plication, wild  delirium,  with  or  without  hyperpyrexia,  or  the  low  mut- 
tering variety  with  stupor,  is  not  unusual.  The  drunkard  may  develop 
delirium  tremens.  Coma,  leading  quickly  to  a  fatal  result,  may  develop 
without  other  previous  or  associated  nervous  symptoms,  and  DaCosta 
has  reported  cases  in  which  a  fatal  coma  was  of  renal  origin,  and  hence 
uremic.  Rarely  coma  develops  during  the  period  of  convalescence. 
Convuhions  may  be  noted,  generally  preceding  the  coma,  though  rarely 
as  an  independent  symptom.  Melancholia  may  arise  in  the  course  of  the 
disease,  but  more  fre(][uently  at  its  close.  Meningitis  must  be  numbered 
among  the  rarest  of  complications. 

Chorea  is  a  not  infreijuent  sequel  of  this  disease  in  children,  and 
more  rarely  is  associated  with  it.  Of  554  cases  analyzed  by  Osier,  in 
only  88  were  chorea  and  rheumatism  associated.  These  instances  may 
or  may  not  be  accompanied  by  acute  endocarditis. 

(6)  Pulmonary  Symptoms. — Pleurisy  occurs,  and  is  generally  excited 
by  an  extension  of  inflammation  from  the  pericardium,  and  from  the 
pleura  the  inflammatory  process  may  be  propagated  through  the  dia- 
phragm to  the  peritoneum.  Bronchitis  is  sometimes  present,  but  is  rarely 
a  part  of  the  rheumatic  morbid  process ;  it  is  secondary,  and  in  most 
instances  is  occasioned  by  the  co-operation  of  the  factors  that  are  at 
work  in  every  disease  in  which  enforced  recumbency  and  great  prostra- 
tion coexist.  In  like  manner,  broncho-pneumonia  may  be  produced. 
Lobar  pneumonia  rarely  occurs,  and  is  confine<i  to  aggravated  cases,  but 
pulmonary  congestion  is  occasionally  seen,  and  may  prove  fatal.  Pul- 
monary complications  are  also  prone  to  develop  secondarily  to  pericar- 
ditis, and  especially  to  endo-pericarditis. 
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(7)  The  Eenal  Symptoms,^ — The  urine  is  diminislied  in  amount,  is 
high-colored,  and  of  high  acidity  and  density.  TLe  standing  specimen 
deposits  urates.  As  in  other  infectious  diseases,  there  is  conimonlj 
present  a  slight  febrile  albuminuria,  but  acute  nephritis  is  extremely  rare. 
The  chlorids  are  sometimes  diminijihed,  but  rarely  absent. 

{H)  The  spleen  is  slightly  enlarged  in  some  eases.  The  saliva  has 
wmetimes  an  acid  reaction,  and,  according  to  certain  writers,  the  sul- 
fccTanids  are  in  excess. 

Clinical  Pecidiarities  of  Acute  Articular  Rheumatism  in  Children. — The 
^r^liritic  symptoms  in  children  are  in  abeyance  while  endocarditis  and 
JK riritrditis  are  predominant,  tind  these  carrliac  conditions  may  ajipear 
Wore  the  joint-lesions  are  observed,  hnt  it  is  rjuite  probable  that  endo- 
cai^hdfl  follows  the  joint-lesions  twice  as  frequently  in  children  as  in 
Muh&,     Parsons  lays  stress  upon  reduplication  of  the  cardiac  second 
^<>und,  audible  at  the  apex  only,  as  an  indication  of  the  development  of 
ffi'iucarditis.     This  sign  is  to  bo  distinguished  from  reduplication  heard 
*f  thebaee,  sometimes  as  the  result  of  Brigbt's  disease  and  sometimes  as 
^fl«  consequence  of  pulmonary  obstruction.     Acid  sweats  are  slight  in 
<^nildren.     Rheumatic  tonsillitis  is  quite  common,  and  may  precede, 
*<*Ottipany,  or  follow  attacks  of  rheumatism  in  children.     Erythema  is 
•p^^uent  concomitant,  and  is  often  mistaken  for  scarlatina.     The  fe- 
brile movement  lasts  usually  but  a  few  days. 

iHagHOSiS. — The  acute  development  a^  a  primary  uflection  of  poly- 
^^Qritis  with  fever  is  a  combination  of  symptoms  on  which  a  diagnosis 
^^  l>e  usually  based  with  considerable  reliance.  Pi/emia  must  be  care- 
"^^^y  separated,  since  here  also  we  have  the  implication  of  the  joints  with 
rerer.  In  pyemia,  however,  the  general  condition  is  more  grave  as  a 
!^*^  ;  fever  is  more  apt  to  precede  the  local  manifc-stations,  and  the  curve 
**^* ^regularly  intermittent,  whereas  in  rlieumatism  it  is  irregularly  re- 
niitt^ut.  Rigors  also  occur  in  pyemia  at  irregular  intervals,  accompa- 
nied by  a  rapid  rise  of  temperature,  and  are  absent  in  rheumatism  ;  sup- 
Ptti^^tive  processes  are  early  set  up  in  the  various  viscera  and  skin,  which 
lart^Y  also  shows  slight  but  decided  jaundice-  The  symptoms,  both  gen- 
f^l  nnd  local,  in  acute  articular  rheumatism  fluctuate  greatly,  while  this 
Wtiot  80  in  pyemia. 

The  multiple  swelling  of  the  joints  which  develops  after  labor  is  to  be 
fS^rded  as  septic  in  nature.  Gout  will  be  distinguished  from  rbeuma- 
*'*^  in  connection  with  the  consideration  of  the  former  disease  {vide 
h  358). 

Alonartieular   rheumathm    is    with    difficulty   differentiated   from    a 

EJ^tip  of  affections  which  simulate  it  closely.     (1)  The  so-called  gonor- 

fn^f^l  rheumatism  often  affects  a  single  joint,  especially  the  knee ;  but 

'J  tbis  disease  there  is  usually  a  definite  history  of  recent  infection,  and 

^^^  local  features  (pain,  swelling,  etc.),  unlike  true  rheumatism,  arc  far 

^*^t^  pronounced  than  the  general.     The  course  of  gonorrheal  arthritis 

•?  J^nger  in  duration,  and  is  generally  connected  only  with  a  single 

joint  from  the  start :   while  acute  articular  rheumatism  almost  always 

^gins  as  a  polyarthritis,  with  subsecjuent  fixation  in  one  articulation. 

"ardiac  complications  are  rare  in  the  former  disease. 

(2)  Aeute  osteomyelitis  is  generally  single,  and  is  sometimes  mistaken 
^^1"  rheumatism,  from  which  it  differs,  however,  in  the  localization  of  the 
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lesions  in  a  single  joint  from  the  start,  the  greater  prominence  of  the 
local  symptoms,  and  in  the  implication  of  the  epiphyses  and  the  shaft 
of  the  affected  bone  rather  than  the  joint,  and  in  the  graver  general 
symptoms  from  the  time  of  onset. 

(3)  There  is  a  liability  to  mistake  the  acute  arthritis  of  infants  for 
rheumatism.  This  attacks  by  preference  the  hip  or  knee,  and  is  a  puru- 
lent inflammation  due  to  pyemia  (Townsend),  hence  having  no  relation 
to  the  disease  under  consideration. 

(4)  Scrofulous  arthritis^  particularly  in  children,  has  been  confounded 
with  rheumatic  monarthritis.  The  former  is  less  indurating,  the  swell- 
ing presented  is  less  symmetric,  and  the  course  is  far  less  acute  than 
that  of  the  latter. 

(5)  In  the  course  of  the  hemorrhagic  diseases,  scurvy,  purpura,  and 
hemophilia,  effusion  into  the  joints,  either  hemorrhagic  or  serous  in 
nature,  occurs  with  great  frequency  and  is  associated  with  rheumatic 
pains.  The  differential  diagnosis  is  to  be  made  from  the  tendency  to 
hemorrhage,  and  in  scurvy  by  the  lesions  of  the  gums.  The  absence  of 
fever  is  usually  decisive :  unfortunately,  it  is  frequently  present  in  these 
joint-affections. 

Prognosis. — Recovery  is  the  general  rule.  As  in  other  infectious 
diseases,  so  in  rheumatism,  the  chief  immediate  danger  springs  from  the 
great  intensity  of  the  type  of  infection,  as  manifested  in  hyperpyrexia 
with  grave  nervous  symptoms,  the  development  of  the  general  hemor- 
rhagic diathesis,  etc. — happily  rare  occurrences  in  this  disease.  Certain 
complications,  such  as  pericarditis,  endo-pericarditis,  pneumonia,  etc., 
may  render  rheumatism  grave  or  even  hopeless,  and  rarely  the  endocar- 
ditis that  complicates  the  disease  is  of  the  ulcerative  variety  and  leads 
to  fatal  pyemia.  Pulmonary  embolism  may  occur  during  the  course  of 
acute  articular  rheumatism,  causing  speedy  death. 

The  influence  of  personal  factors  may  impede  recovery,  such  as  in* 
temperate  habits,  great  obesity,  the  existence  of  previous  organic  dis- 
ease of  the  heart  or  Bright's  disease,  etc. 

Treatment.— (1)  Sanitary  Enyironment,  Diet,  and  Stimiilants. — The 
sick-room  should  be  well  ventilated,  and  its  temperature  maintained  at 
66°  to  70°  F.  (18.3°-21.1°  C),  but  draughts  should  be  avoided.  The 
patient  should  be  lightly  dressed  in  flannels  and  covered  with  a  sheet  of 
the  same  material.  The  diet  should  be  liquid  and  nourishing,  milk  be* 
ing  the  best  food-article  as  a  rule,  and  being  well  borne.  Skimmed 
milk,  milk  and  Seltzer  water,  buttermilk,  milk  and  lime-water,  meat- 
juice,  egg-white,  and  solids  (other  than  animal)  may  all  be  employed  if 
ordinary  milk  cannot  be  taken  in  adequate  amount.  I  begin  the  use  of 
the  more  nutritious  and  easily  digested  forms  of  animal  food  as  soon  ad 
defervescence  has  occurred.  Stimulants  may  be  employed  if  indica- 
tions for  their  use  are  present,  and  the  customary  mode  of  administra- 
tion may  be  followed.  Fortunately,  these  do  not  arise  as  often  as  in 
many  other  affections  belonging  to  the  class. 

(2)  Internal  TherapeuticB. — There  has  been  of  late  a  surprising 
unanimity  among  clinicians  in  commending  the  use  of  the  salicylates 
in  the  treatment  of  this  disease — more  so  than  at  any  previous 
time  since  their  introduction.  They  are  omploved  in  most  of  the 
larger  hospitals  both  in  Europe  and  America.     Differences,  however. 
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ig   to   the   mode  of  administration   and  the  particular  salt  to  be 
s*;lected  still  exist.     Wood*  favors  ammoninm  salievlatti,  for  the  reasons 
^^»at  it  is  freely  soluble,  is  rapidly  absorbed,  aad  when  given  in  sufficient 
itnount  quickly  produces  the  i^ytiiptums  that  mark  salieylje  action,  while, 
^ti  Eddition,  it  h  let5,s   ileprei^siijn;  than  the  other  salts  of  salicylic  acid, 
^t  18  be&t  given  in  milk  and  is  nsnallv  well  borne*     My  experience  with 
"i^s  salt  in  acute  articular  rheumatism*  though  as  yet  somewhat  limited, 
W  been  satisfactory.      Until   the  present  time  sodium  salicylate   has 
fiiet  with  more  general  fai^or  than  any  other  single  salt  of  salicylic  acid, 
the  pare  acid  is  also  used,  though  not  to  any  preat  extent  at  the  present 
'W.     As  regards   the   mode  of  administration,  the  total   daily  amount 
^ken  is  of  higher  importance  than  the  size  antl  frequency  of  the  dose, 
^ie  amount  given   in    twenty-four  hours  shouhl   not  exceed  2  drams 
(KU),  while  often  1|  drams  (6.0)  of  the  sodium  or  ammonium  salieybite  is 
sofficicDt*     My  method  is  to  give  gr.  x  (0.64H)  every  two  hours  during 
^"^  first  day,  or  until  the  ]jain  and  other  local  features  have  largely  dis- 
*Pp€?ared;  then  the  rouiedy  is  given  at  longer  intervals,  but  not  omitted 
entirely.      In  this  manner  fresh  exacerbations  are  most  probahly  averted. 
^'  the  latter  occur,  however,  larger  doses  most  be  instituted,  so  as  to 
^^^   them  short.     Some  recommend  tliat  the  medicine  he  stoppetl  as  soon 
J*  ^Ijc  pain  has  been  controlled.    If  Mlicylic  acid  be  employed,  it  should 
^  given  in  capsules.     According  to  certain  observers,  salol  is  to  be  pre- 
ferred to  either  the  pure  acid  or  the  salicylates  :  in  my  experience,  how- 
*veir^  the  use  of  this  drug  has  not  been  followed  by  good  results  in  the 
^^^Te  acute  forms  of  the  disease.     Doubtless  the  reason  for  this  lies  in 
ifie   fact  that  galicylic  acid  can  neither  be  introduced  into  the  system  in 
sufficient  amount  nor  rapidly  enongh  in  the  form  of  saloL 

Ivinnicut  has  recommended  the  employment  of  the  oil  of  wiuter- 
?ff^^n,  a  salicylic  compound  which  does  not  geuerally  juoduce  the  un- 
pleasant toxic  symptoms  so  apt  to  he  excited  by  the  salicylates  or  sali- 
^^yHe  acid.  The  dose  is  111x-xx  (OJiO-1.2o),  given  in  capsules  or  in 
^ilV,  to  be  repeated  every  two  hours.  Salicin  (gr.  x — 0.648,  every 
toTir,  increased  to  gr.  xv — 0.9721  is  sometimes  efficacious  and  invariably 
*f^ee8.  8alophen,  in  daily  doses  of  1  dram  (gr,  xv^ — 0.9T2,  every  four 
h'>Ur«)  until  pain  is  relieved  and  temperature  reduced,  has  been  warmly 
•ilvocated.  Though  almost  specific  in  its  effect:?,  tlie  drug  does  not  pre- 
vent either  the  spread  nf  the  disease  to  new  joints,  fresh  exacerba- 
tions,  or  cardiac  complications.  Sodium  salicylate  enemata  (,^^-1.0 — 
^}  the  salicylate  and  TTlx — OJ30— of  the  tincture  of  opium  in  each  in- 
J^^^tion)  may  be  of  advantage  in  certain  cases.  The  remedy  is  absorbed 
*^*^tii  the  rectal  mucosa,  though  more  slowly  than  from  the  stomach. 

The  treatment   with   the  salicylates  or  salicylic  acid  mitigates  the 
^v^r^  relieves  the  pain,  and  shortens  the  stay  in  bed  by  a  few  days,  but 
^<?8  not  curtail  convalescence.     The  statistics  of  Williams  go  to  show 
^"'^t  the  salicylate  treatment  also  tends  to  protect  against  the  develop- 
ment of  cardiac  complications,  though  it  does  not  seem  to  influence  the 
<^^tirse  of  the  complications  once  they  are  established.      In  my  experi- 
^ce  the  alkaline  treatment  operates  potently  to  obviate  the  occurrence 
^^  the  heart-complications  and  shortens  the  period  of  convalescence,  but 
^Uris  alight,  if  any,  influence  upon  the  fever-curve  and  pain.     These 
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facts  led  me  long  since  to  use  the  specific  and  alkaline  treatment  in  com- 
bination, giving,  in  addition  to  salicylates  or  other  salicylic  compounds, 
as  above  indicated,  an  alkaline  remedy,  such  as  sodium  bicarbonate, 
potassium  citrate,  etc.,  in  sufiicient  doses  to  render,  and  then  maintain, 
the  urine  of  slightly  alkaline  reaction. 

There  are  a  few  other  remedies  that  should  be  referred  to,  and, 
although  more  or  less  serviceable,  they  are  without  specific  influence. 
The  foremost  among  these  is  antipyrin,  which  may  be  used  advantage- 
ously during  the  acute  period  of  the  disease,  the  heart  being  at  the  same 
time  watched  over  carefully.  Loomis  says  of  the  drug :  "  I  have  come 
to  employ  it  almost  to  the  exclusion  of  all  other  remedies  for  the  relief 
of  the  arthritic  pain,  and  in  many  cases  it  has  seemed  markedly  to 
shorten  the  duration  of  the  disease.*'  Potassium  iodid  and  the  prepa- 
rations of  colchicum  also  belong  to  this  category,  and  should  be  tried. 
Their  effects  are  most  beneficial  in  cases  that  drag  on  after  the  acute 
stage  is  over.  Recently  lactophenin  has  been  brought  forward  by  Roth 
as  a  most  useful  remedy  in  acute  rheumatism,  but  it  does  not  rival  the 
salicylates. 

(3)  Local  Measures. — These  occupy  a  subordinate  place  in  the  man- 
agement of  acute  articular  rheumatism.  Their  number  is  legion,  but 
only  a  few  of  the  more  valuable  can  be  adduced  here.  In  mild  cases 
the  afi*ected  joints  should  be  wrapped  in  cotton  batting  or  in  flannel.  If 
the  pain  is  severe  despite  the  use  of  the  salicylates  internally,  fomen- 
tations as  hot  as  can  be  borne  or  hot  cloths  lightly  wrung  out  of  Fuller's 
lotion  (sodium  carbonate,  3vj — 24.0  ;  laudanum,  ^ — ^30.0 ;  glycerin, 
3ij — 60.0;  and  water,  Six — 270.0)  are  beneficial.  As  salicylic  acid  is 
absorbed  through  the  skin,  it  has  been  combined  with  other  agents  for 
local  use  in  the  following  formula: 

^.  Acid,  salicyl., 
Lanolini, 
01.  terebinthinae, 
Adipis, 
M.  et  ft.  ung. 

Sig.  Rub  freely  over  the  afiected  joints  and  follow  by  wrapping  in 
cotton. 

Cold  compresses  and  the  ice-bag  to  the  joints  have  been  strongly  ad- 
vised, particularly  by  German  authors.  The  affected  joints  should  be 
kept  at  perfect  rest,  and  this  is  best  accomplished  by  padded  splints  and 
a  roller  bandage.  Blisters  near  to  the  joints  involved  and  the  light 
application  of  the  Paquelin  thermo-cautery  are  sometimes  serviceable, 
but  they  are  to  be  thought  of  only  when  the  above-mentioned  local 
means  have  failed. 

The  treatment  of  the  complicatwns  will  be  considered  under  their 
appropriate  headings.  I  desire,  however,  to  emphasize  the  fact  in  this 
connection  that  should  hyperpyrexia  occur  during  the  progress  of  the 
afi*ectioh,  it  is  to  be  relieved  by  cold  baths,  since  large  doses  of  antipyrin 
or  other  internal  antipyretics  are  of  themselves  dangerous.  It  may  also 
be  stated  that  the  cardiac  complications — endocarditis,  pericarditis,  and 
endo-pericarditis — rarely  require  special  remedies.  If  marked  cardiac 
asthenia  appears,  as  indicated  by  the  feeble  first  sound,  the  salicylates 
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may  be  replaced  by  salicin,  which  is  less  depressing  in  its  effect  upon 
the  heart.  Cardiac  stimulants  may  be  required.  A  copious  pericardial 
effusion  calls  for  paracentesis  {vide  Sero-fibrinous  Pericarditis). 

During  convalescence  the  patient  should  not  be  allowed  to  get  out  of 
bed  too  early.  My  own  rule  has  been  to  keep  him  in  bed  for  a  week 
after  the  temperature  has  returned  to  the  normal  and  after  the  pain  has 
disappeared,  except  it  be  during  the  hot  season.  These  precautions  are 
taken  to  avoid  the  occurrence  of  relapses.  After  the  patient  goes  into 
tbe  open  air  he  should  be  told  to  avoid  cold,  and  wet  in  particular. 
Daring  this  period  iron  is  to  be  employed  until  the  blood-examination 
fails  to  show  anything  abnormal.  For  the  stiffness  and  swelling  that 
sometimes  persist,  or  disappear  very  slowly  after  the  acute  attack, 
massage  and  the  application  of  hot  water  or  warm  baths  seem  to  yield 
tbe  best  results. 


SUBACUTE  ARTICULAR  RHEUMATISM. 

This  is,  as  a  rule,  a  sequela  of  acute  rheumatism,  and  may  occur, 
though  rarely,  in  persons  who  have  not  had  a  previous  acute  attack.  Both 
the  local  and  general  features  are  of  a  mild  type,  but  the  course  is  apt 
to  be  prolonged  into  two,  three,  or  more  months.  Usually  the  local 
symptoms  are  confined  to  one  or  two  of  the  larger  joints,  with  little 
swelling  or  redness,  and  the  pain  is  slight  except  on  movement.  The 
temperature  rarely  exceeds  101°  F.  (38.8°  C),  and  at  times  may  be 
practically  normal.  Though  the  course  is  prolonged,  the  joints  usually 
return  to  their  normal  state ;  occasionally,  however,  the  disease  becomes 
chronic.  As  in  the  acute  form,  so  in  the  subacute,  anemia  becomes  well 
marked  and  cardiac  complications  are  not  uncommon,  particularly  when 
the  disease  occurs  in  children. 

The  treatment  embraces,  in  addition  to  the  usual  antirheumatics, 
the  use  of  iron,  quinin,  cod-liver  oil,  and,  when  practicable,  a  change  to 
a  warm  climate.  The  affected  joints  demand  hot  applications  and 
massage. 


GONORRHEAL  ARTHRITIS. 

Definition. — A  septic  synovitis  caused  by  the  gonococcus,  and 
hence  having  no  connection  with  true  rheumatism.  It  usually  manifests 
itself  toward  the  close  of  an  attack  of  gonorrhea,  but  it  may  develop 
during  the  active  stage  of  the  disease  or  at  any  period  during  the  course 
of  gleet 

Pathology. — The  signs  of  ordinary  synovitis  are  generally  found 
in  the  affected  joints,  though,  not  rarely,  the  inflammatory  process  is 
periarticular  rather  than  articular.  Under  these  circumstances  the  in- 
flammation may  travel  along  the  sheaths  of  the  tendons  for  a  consider- 
able distance.  Synovial  effusion  may  occur,  and  rarely  may  be  puru- 
lent, this  being  most  frequent  in  gonorrheal  inflammations  affecting 
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the  wrist  and  hand.  Gronococci  have  been  found  in  the  effusion,  though 
this  is  not  generally  the  ease,  and  it  is  now  thought  by  many  writers 
(Finger,  Councilman,  and  others)  that  the  gonococcus  may  be  the  only 
infective  agent  concerned  in  the  morbid  process.  Others  contend  that 
the  metastatic  inflammation  of  the  joints  is  due  to  the  presence  of  pyo- 
genic cocci,  since  they  have  been  found  to  be  frequent  companions  of 
the  gonococcus.  In  this  and  other  forms  of  secondary  inflammation  it 
must  not  be  forgotten,  however,  that  gonorrheal  arthritis  may  be  due  in 
great  part  to  the  absorption  of  ptomains  from  the  urethra.  The  disease 
occurs  much  more  frequently  in  men  than  women,  and  some  claim  that 
it  may  follow  any  urethral  discharge  in  the  male  or  may  be  associated 
with  menstruation  or  leukorrhea  in  the  female. 

Clinical  Symptoms. — Two  leading  varieties,  acute  and  chronic, 
are  encimntered.  (1)  Acute  Gonorrheal  Arthritis. — This  may  be  very 
mild,  amounting  merely  to  slight  fugitive  pains  and  some  stifihess  of 
one  or  more  joints,  without  noticeable  swelling  or  redness.  The  typi- 
cal, acute  form,  however,  presents  the  symptoms  of  a  severe  fibrinous  or 
sero*flbrinous  inflammation  of  a  single  joint,  developing  quickly.  The 
pain  is  often  violent;  there  is  swelling  of  the  joint  with  extension 
along  the  course  of  the  tendons,  and  the  condition  is  obstinate.  Unless 
pus  be  present  (a  rare  event)  the  constitutional  features  do  not  corre- 
spond in  severity  with  the  local,  there  being  little  fever  and  slight  im- 
pairment of  the  general  health.  There  are  many  instances  in  which 
the  complaint  begins  as  a  polyarthritis,  with  subsequent  concentration 
upon  one  or  two  of  the  larger  articulations,  especially  the  knees  or 
ankles.     Fibrinous  ankylosis  usually  remains  as  the  resulting  condition. 

Acute  endocarditis  may  be  of  gonorrheal  origin.  In  the  inflamma- 
tory products  of  this  condition  Hering  has  found  the  gonococci,  as  has 
also  Councilman,  in  the  heart-muscles  ^gonorrheal  myocarditis).  Rarely, 
gonorrheal  endocarditis  assumes  the  ulcerative  or  malignant  form.  As 
the  result  of  invasion  of  the  blood  by  the  gonococci  suppurative  arthritis 
nmy  also  be  occasioned,  and  now  the  clinical  picture  is  that  of  general 
soptioo-pyemia.  I  observed  one  case  in  which  pleurisy  was  associated, 
and  among  the  numerous  widespread  complications  iritis  deserves  special 
montion. 

(-)  Chronic  Gonorrheal  Arthritis, — This  occurs  {a)  as  a  serous  efin- 
Hii>ii  (ht/drarthrosis),  and  (b)  as  a  chronic  inflammation  of  the  articular 
and  periarticular  structures  (synovial  membranes,  bursae,  periosteum, 
and  tendons  with  their  sheaths).  The  former  is  usually  monarticular, 
settling  with  especial  frequency  in  the  knees,  and  may  be  wholly  pain- 
le.'^s.  The  latter  is  more  or  less  painful— causes  dense  swelling  of  the 
joint,  and  freiiuently  of  the  structures  for  some  little  distance  above 
anvl  belo>\  the  latter.     Both  forms  lead  to  great  restriction  of  motion. 

The  dlagrnosis  cannot  be  determined  positively  apart  from  the  his- 
lorv  id*  urethral  infection.  The  acute  form  is  distinguished  chiefly  from 
ucutt  artii'uliir  rheumatism  by  the  intense  pain,  the  extent  to  which  the 
periarticular  tissues  are  involved,  and  the  negative  character  of  the 
general  svmptoujs.  The  chronic  variety  must  be  discriminated  from 
iA/\»M*V  syni^vitis  due  to  other  causes,  and  this  often  proves  a  difficult 
tajtk. 

Treatment. — 1  have  never  seen  the  slightest  benefit  from  internal 
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medication  in  gonorrheal  arthritis,  except  possibly  from  the  use  of  mer- 
eiuy  until  the  patient  was  brought  decidedly  under  its  influence.  Local 
mtatures^  however,  are  of  paramount  importance.  Absolute  rest  to  the 
part  is  indicated,  and  the  limb  should  be  placed  upon  a  splint ;  then,  after 
making  an  appropriate  anodyne  application  (ungt.  ichthyol  or  ungt.  bella- 
donnft),  it  should  be  bandaged  as  firmly  as  possible.  Before  doing  this 
in  acute  cases  the  patient  should  be  anesthetized,  and  after  the  procedure, 
if  pain  be  great,  a  hypodermic  injection  of  morphin  may  be  given.  In 
chrtmic  forms  the  aim  should  be  to  remove  the  efiusion  (if  present)  and 
the  swelling,  and  to  restore  the  natural  motility  so  far  as  possible.  For 
the  latter  two  indications  massage  and  passive  movements  are  best.  Swell- 
ing may  also  be  diminished  by  the  use  of  the  thermo-cautery  at  intervals, 
and  blisters  are  highly  serviceable  in  causing  a  disappearance  of  the 
efiusion.  Careful  surgical  attention  should  be  bestowed  upon  the  urethral 
or  vaginal  condition. 


VARIOLA. 

(Small'pox.) 


Definition* — ^Variola  is  an  acute  contagious  disease,  characterized 
by  its  sudden  onset  and  severe  period  of  invasion,  followed  by  a  remis- 
sion of  the  fever  and  an  eruption  of  papules,  which  pass  through  the 
stages  of  vesicle,  pustule,  and  scab.  The  stage  of  pustulation  is  accom- 
panied by  secondary  fever. 

Historic   Note. — Small-pox   has   existed   from   the  earliest   anti- 

Joity  in  India,  Africa,  China,  and  other  Eastern  countries.  During 
le  thirteenth  century  (1241)  it  entered  England,  in  the  early  part  of 
the  fourteenth  Ireland,  and  in  the  latter  part  of  the  fifteenth  Germany. 
In  1507  it  was  imported  to  America,  and  first  appeared  in  the  West 
Indies ;  a  little  later  (1520)  the  Spanish  troops  conveyed  the  disease  to 
Mexico,  where  it  destroyed  not  less  than  three  and  a  half  millions  of 
people  in  its  pestilential  march.  It  was  brought  to  the  United  States 
from  Europe  in  1649,  and  gained  its  first  foothold  in  Boston,  whence  it 
progressed  at  intervals  in  a  westerly  direction  till  it  finally  reached  the 
western  coast-line  nearly  a  century  after  its  first  introduction. 

At  the  present  day  there  is  a  very  limited  opportunity  to  observe  the 
affection  except  in  its  modified  form  (vartoloid)^  since  small-pox  certainly 
does  not  prevail  in  an  epidemic  form  where  vaccination  is  practised  with 
fidelity,  and  only  among  uncivilized  peoples  who  are  ignorant  of  or  in- 
different to  this  certain  prophylactic  power. 

Pathology. — The  eruption  of  small-pox  consists  in  an  inflammatory 
cellular  infiltration  of  the  rete  mucosum  and  has  four  successive  stages — 
(1)  Papular,  (2)  Vesicular,  (3)  PuBtular,  and  (4)  Scab, 

(1)  The  Papule. — At  first  there  is  a  hyperemia  of  the  papillae  of  the 
skin  appearing  as  small  red  spots.  These  soon  become  round,  discrete 
patches  that  may  be  rolled  like  shot  under  the  skin,  and  then,  becoming 
elevated,  owing  to  the  increase  in  the  cells  in  the  rete  mucosum^  they 
fi>rm  the  typical  papule. 
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(2)  The  vesicle  appears  at  the  apex  of  the  papule,  and  results  from  a 
circumscribed  elevation  of  the  superficial  layer  of  the  epidermis  in  con- 
sequence of  the  mechanical  pressure  exerted  by  the  fluid  exudate,  which 
is  excited  by  active  peripheral  inflammation.  The  vesicle  is  not  uni- 
cellular, but  is  loculated  (by  fibrinous  reticuli),  and  contains  serum, 
leukocytes,  fibrin-filaments,  etc.  If  a  section  of  a  vesicle  in  the  very 
early  stage  be  made  through  the  deeper  layers  of  the  rete  mucomm^  an 
area  of  coagulation-necrosis  is  observed,  which  is  due  to  the  presence  of 
micrococci  (Weigert).  The  vesicle  shows  central  umbilication,  which 
corresponds  with  the  necrotic  area,  and  is  well  marked  just  before  the 
pustules  are  formed. 

(3)  The  pustule  is  formed  by  the  filling  of  the  reticuli  with  leuko- 
cytes. Cellular  infiltration  and  swelling  of  the  true  skin  beneath  the 
pustule  occurs,  as  a  rule,  as  the  result  of  diapedesis.  Moreover,  sup- 
puration may  involve  the  (mtis  vera,  and  as  a  consequence  scarring  re- 
sults. When  the  suppuration  is  limited  to  the  rete  mucosum  pitting  does 
not  take  place.  In  hemorrhagic  small-pox  the  reticuli  are  occupied  by 
an  abundance  of  red  corpuscles  which  have  passed  in  from  the  adjacent 
blood-vessels,  and  may  infiltrate  the  upper  as  well  as  the  deeper  layers 
of  the  epidermis  surrounding  the  vesicles  or  pustules.  The  pustules 
may  dry  up,  but  commonly  rupture,  and  in  either  case  the  result  is  (4) 
scabbing. 

The  mucosa  of  the  mouth,  pharynx,  and,  rarely,  the  esophagus  and 
the  rectum  may  be  the  seat  of  a  variolous  eruption,  and  the  plaques  of 
Peyer  may  be  somewhat  swollen.  The  eruption  also  appears  in  the 
larynx,  the  trachea,  and  bronchi,  where  ulcers  rather  than  true  pustules 
are  seen,  and  the  conjunctiva  and  nasal  mucosa  frequently  show  the 
specific  lesions. 

Hemorrhagic  small-pox  presents  extravasations  occurring  in  the 
serous  and  mucous  membranes,  the  connective  tissue,  the  parenchyma 
of  the  various  viscera,  and  also,  though  much  less  frequently,  in  the 
nerve-sheaths,  bone-marrow,  blood-vessel  walls,  and  the  muscles.  In 
this  form  the  spleen  is  firm  (Ponfick,  Osier),  and  the  liver  is  sometimes 
enlarged  and  the  subject  of  fatty  degeneration.  Hemorrhagic  infarction 
of  the  lung  occurred  in  5  out  of  7  cases  examined  by  Osier.  ''  In  4 
instances  the  pelves  of  the  kidney  were  blocked  with  dark  clots,  which 
extended  into  the  calyces  and  down  the  ureters,"  and  in  a  proportion- 
ate number  of  cases  Peyer's  glands  were  swollen. 

Secondary  Lesions. — The  catarrhal  inflammation  of  the  larynx  may 
extend  in  depth  till  it  touches  the  perichondrium  of  the  cartilages  (peri- 
chondritis), and  a  croupous  exudate  in  the  larynx  may  often  coexist 
with  edema.  Lesions  are  present  in  the  lungs,  some  of  them  frequently 
(general  bronchitis,  broncho-pneumonia),  and  others  rarely  (hypostatic 
congestion,  lobar  pneumonia),  and  a  low  type  of  inflammation  of  the 
pleura  may  be  observed.  Cloudy  swelling,  diff'use  inflammation,  and 
sometimes  fatty  degeneration  of  the  liver^  have  been  noted,  the  spleen 
being  enlarged  and  pulpy  as  a  rule.  The  heart  may  show  myocardial 
alterations — chiefly  parenchymatous  and  fatty — and  rarely  endocarditis 
and  pericarditis  occur  in  the  nature  of  true  complications.  The  kidneys 
show  cloudy  swelling,  and  occasionally  nephritis  develops,  although  not 
until  quite  late.     Attention  should  be  called  to  the  observation  of  Wei- 
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gert^  who  found  that  at  the  comraencement  of  the  stage  of  suppuration 
ihe  microscope  revealed  '*  amall-pox  €yliiidric  imus^eH "  in  the  various 
organs  (liver,  spleen,  kidney's,  and  lymphatic  glands).  The  cylindric 
ttawes  are  in  reality  capillaries  filled  with  micrococci,  which  are  derived 
ftom  the  eruption,  and  probably  find  their  way  into  the  circulation 
tliroiigh  the  lymphatics.  These  small  areas  of  coagulation-necrosis  may 
W  the  seat  of  leukocytic  infiltration,  which  in  turu  may  result  in  a  cir- 
cumscribed miliary  abscess  if  septic  material  be  also  absorbed  from  the 
litjstnles.     No  special   microscopic  appearances  are  presented   by   the 

Btiology. — Bacteriology.^Loeb  and  Pfeifi'er*  have  described  certain 

protozoa  found  in  the  blood  or  in  local  lesions,  to  which  they  attribute 

^  etiologic   significance.      J.  Christian  Bay  ^  has  isolated  from  small- 

poi  lymph  and  vaccine  pointi^  an  organism  {dmponi  iHiriohe)  which  he 

'^^lieves  to  he  the  tujufni  morbi  of  small-pox  and  vaccinia.     The  long 

«ia meter  of  the  bacterium  measures  0.0/£-l/i,  and  the  short  diameter 

from   0.2/i-0,3/i,     The  organisms   contained  two  spores,  one  at  either 

^od,  and  when  reared  on  artificial  merlia  developed  in  colonics,  and  were 

readily  stained  with  anilin  blue  or  violet.     A  further  study  of  the  dis- 

POfa,^  however,  is  essential,  and  experiments  having  for  their  object  the 

^pix>dnetion  of  the  affection   in   the  lower  animals  have  not  been  suc- 

p^^sfiilly  conducted  as  yet.     Hence  the  exact  role  played  hy  the  organ- 

^^^    in  the  causation  of  variola  has  not  as  yet  been  definitely  determined. 

l^redisposing  Causes.^— The   receptivity  for  variola  is  well  nigh    uni- 

^^J^si*!,  though  in  rare  instances  persons  are  insusceptible,  and  among 

toe     Jg^'  T^iiQ  have  enjoyed  complete  immunity  against  small-pox  were 

thr^^  distinguished   physicians — Diemerbroeck,    Boerhaave,    and    Mor- 

pgtii.     It  may  be  said  that  one  attack  confers  permanent  immunity, 

"J*^    in  rare  exceptions  a  second  or  even  a  third  may  occur.    Vatrination, 

alao^  if  guccessful,  aff(>rds  future  protection  against  variola,  but  to  this 

^^^   exceptions  are  not  infreijuent. 

-Age. — All  periods  of  life  are  liable  to  the  disease,  but  the  very  young 
*f^  affected  in  a  relatively  larger  proportion  than  older  persons.  During 
tu^  entire  puerperal  stage  there  is  an  increased  liability  to  the  disease. 
^*  I'arely  affects  the  fetus  in  utero,  and  most  babes  even,  who  are  ex- 
P*^^  to  the  virus  at  the  time  of  birth,  will  not  take  the  disease  if 
^^^iiediately  and  successfully  vaccinated. 
Sex  is  without  influence. 

^ace.— Among  uncivilized  peoples  variola  spreads  with  frightful 
^^pidity,  the  negro  and  other  very  dark  races  being  afl'ected  in  larger 
^^Hibers  and  more  severely  than  whites.  A  dread  of  the  infection  pre- 
^^poses  to  itsi  occurrence. 

The  Ckmtagion ;  where  Found ;  Modes  of  Conveyance  and  of  Infection,— 

^Ue  cAse  of  variola  is  ftnm4  faeie  evidence  of  the  existence  of  another, 

*^d  that  the  poison  from   the  latter  was  somehow  transferred  to  the 

lOrmer.     The  specific  poison  exists  in  the  blood  and  in  the  secretions 

*^d  excretions  (most  probably),   but  mainly  in  the  pustules  and  dry 

**^bfi  and  in  exhalations  from  the  lungs  and  skin.     Its  conveyance  from 

^he  sick  to  the  healthy  or  from  one  person  to  another  is  not  a  difficult 

'  Loeb,  C^ntrdbi.  fikr  BacteriotfXfi^:  uud  Pamsitt-nkuHde,  U.  353,  1SH7;  Pfeiiler,  ibitl, 
^126»  1887.  '  Mf^iad  New,  January  26,  1895,  vol.  kvi.  |>,  1>4. 
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matter,  and  may  take  place  in  one  or  other  of  the  several  following 
ways :  {a)  Inoculation  with  either  the  blood  or  the  contents  of  the  erup 
tion  or  the  dissolved  dry  scabs  is  followed  by  variola.  (6)  Contact  with, 
or  proximity  to,  a  patient  suffering  from  small-pox  is  very  apt  to  convej 
the  poison,  with  resulting  variola  in  the  person  thus  exposed.  To  whal 
distance  the  contagion  can  be  conveyed  through  the  air  is  not  known 
but  it  is  probably  considerable ;  and  all  authors  are  agreed  that  it  \i 
one  of  the  most  infective  diseases  with  which  we  are  acquainted.  It  i^ 
contagious  from  the  earliest  active  stage  to  the  end  of  convalescence, 
and,  according  to  some  observers,  even  during  the  stage  of  incubation. 
{c)  Transmission  by  fomites  is  common,  the  poison  adhering  to  clothes, 
body-  or  bed-linen,  etc.,  and  evidence  is  not  wanting  to  show  that  th< 
poison  is  highly  tenacious  of  pathogenic  power.  Its  vitality  is  retained 
after  death,  and  the  room  occupied  by  a  patient,  the  bedding,  and  th< 
articles  of  furniture  all  serve  to  convey  the  disease  unless  thorough  dis^ 
infection  be  enforced.  The  avenue  of  entrance  for  the  poison  into  the 
system  is  not  known,  but  it  is  most  probably  the  respiratory  tract,  the 
poison  being  inhaled  and  thence  taken  into  the  general  circulation. 

Clinical  History.^Incubatlon. — This  stage  varies  with  the  mode 
of  communication  of  the  poison.  If  following  inoculation,  the  symp 
toms  appear  in  six  or  seven  days ;  when  originating  in  infection,  usual! j 
in  twelve  days,  though  this  stage  may  be  either  lengthened  by  a  day  oi 
two  or  shortened  to  an  equal  extent.  During  a  portion  of  this  period 
complaint  may  be  made  of  certain  ill-defined  symptoms,  but  these  an 
usually  absent,  and  the  onset  is  sudden  and  accompanied  by  character- 
istic signs.  These  are — a  severe  rigor ^  high  fever ^  headache^  and  mten»i 
lumbar  pains.  Instead  of  the  usual  severe  rigor,  repeated  chills,  ex- 
tending over  twelve  to  twenty-four  hours,  may  occur,  the  headache, 
intense  pain  in  the  loins,  and  the  fever  continuing  for  several  days  unlesf 
relieved.  During  the  same  period  the  respirations  are  accelerated,  th< 
pulse  becoming  decidedly  more  rapid,  and  there  may  be  general  bron- 
chitis. The  tongue  is  coated  and  the  patient  may  make  complaint  of 
slight  pharyngitis.  There  is  anorexia  (often  complete),  generally  vomit 
ing,  and  constipation  or  rarely  diarrhea.  Restlessness,  wakefulness, 
delirium,  and  stupor  are  the  most  important  nervous  symptoms  observed. 
Infective  albuminuria  is  not  uncommon,  and  in  the  female  menstruation 
is  apt  to  be  brought  on. 

The  physical  signs  are  few,  and  consist  of  a  few  dry  and,  later, 
moist  rSles,  heard  on  auscultation.  Palpation  detects  splenic  enlarge- 
ment. From  the  second  day  the  so-called  initial  rashes  may  appear: 
(a)  the  diffuse  scarlatinous  eruption,  which  in  no  way  differs  from  ordi- 
nary scarlatina ;  (b)  the  measly  eruption,  which  may  be  diffuse  and 
identical  with  that  of  true  measles.  Either  associated  with  these  or 
occurring  independently  there  may  be  a  hemorrhagic  eruption  (usually 
purpura),  the  petechijii  coming  out  by  natural  selection,  mainly  upon 
the  hypogastric  region  or  the  inner  surfaces  of  the  thighs  and  in  the 
axilloe  (Simon).  Rarely  the  knees,  elbows,  and  extensor  surfaces  pre- 
sent this  eruption.  The  initial  rashes  occur  in  a  considerable  propor- 
tion of  cases  (10-15  per  cent.),  and  of  these  the  petechiae  outlast  the 
other  pre-variolous  eruptions.  The  stage  of  invasion  just  depicted  lasts 
three  days  as  a  rule,  and  the  intensity  of  the  symptoms  is  generally  in 
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'direct  proportion  to  that  of  tlie  sta;res  that  follow.     At  the  end  of  the 
tiiird  day  or  on  the  fourth  the  temperature  declines  rapidly,  while  at 
the  same  time  the  true  variolous  eruption  appears  upon  the  skin  and 
tnueous   surfaces.     Now   begins  the  statfe  of  eruption^   which   develops 
first  upon  the  face,  particularly  upon  the  forehead  and  the  hairy  scalp, 
and  spreads  in  a  downward  direction  till  it  reaches  the  legs,  where  it 
last  appears.     The  skin  in  the  femoral  triangle  rarely  shows  the  true 
varioluus  eruption.     Each  pock  passes  through  the  various  stapes  notetl 
in  the    pathologic    description — ^viz.  papule,  vesicle,  pustule,  and  scab ; 
and  when  the  stage  of  pustulation  has  been  reached  a  secondary  fever 
develops.     During  the  followiug  remission  of  fever  the  headache,  lumbar 
p^ins,  etc.  subside.     The  fever  of  suppuration  which  then  succeeds  is 
ftocompanied  once  more  by  marked  constitutional  disturbances,  particu- 
larly nervous  derangements  (wild  delirium,  etc.),  and  at  this  time  coni- 
pUcations  are  also  apt  to  develop.     On  the  eighth  or  ninth  day  of  the 
eruption  (the  twelfth  or  thirteenth  day  of  the  diseast*)  the  pustules  begin 
V>  dry  up.  forming  yellow  crusts;  the  redness  and  swelling  of  the  skin 
Bubside;  and  two  or  three  days  later  the  scabs  loosen  and  are  thrown 
off.    During  this  stage  the  fever  again  declines  in  company  with  tbe  con- 
itituiional  symptoms,  and  convalescence  ensues.     As  previously  st^ited, 
irben  suppuration  involves  the  tJ*ue  skin  scars  are  the  inevitable  result, 
Mid  these  remain  to  the  end  of  life.     The  hair  drops  off  sometimes,  even 
to  the  extent  of  total  alopecia,  but  is  generally  renewed. 

Leading  Symptoms  and  Complications. — {a)  Eruption.— As  l>rf*3re 
stated,  the  eruption  makes  its  appearance  at  the  end  of  the  third 
9t  on  the  fourth  day,  coming  out  first  upon  the  forehead,  particularly 
ftloug  the  border  of  the  hairy  .scalp,  and  spreading  in  a  downward  direc- 
tion in  regular  progression.  It  appears  in  the  form  of  slightly  elevated 
miculie,  which  are  at  first  of  a  pale-reil  culor,  and  later  assume  a  darker 
wd  hue,  resembling  small  fleabites.  These  increase  in  size  during  the 
ikext  forty-eight  hours,  at  the  end  of  which  period  they  are  developed 
mto  (1)  papuhfi.  The  change  of  character  is  accompanied  by  itching 
•nd  turning  of  the  skin-surface.  To  the  feel  they  are  papular — like 
ibot  under  the  skin^ — and  if  the  finger- tips  be  rubbed  over  them  lightly 
«€y  are  distinctly  eatin-like.  Tbe  eruption  is  always  most  abundant 
ttpon  the  face  and  scalp,  while  the  hands  and  fingers  are  tbe  next  most 
&^or©d  seats.  At  the  end  of  the  third  day  (the  sixth  day  of  the  disease) 
the  conical  apices  of  the  papules  contain  liquid,  forming  thus  (2)  veiichi. 
The  latter  increase  in  size  till  the  entire  papule  is  converted,  at  the  same 
^^  acijuiring  more  and  more  decidedly  a  central  urabilication.  Punc- 
ttuiag  a  vesicle  does  not  cause  it  to  collapse,  but  allows  only  a  small  por- 
^^D  of  its  liquid  contents  to  escape,  owing  to  its  reticulated  character. 
Aa  the  vesicle  increases  in  size  its  contents  become  opaque,  and  in  three 
"*y8  more,  or  about  the  sixth  of  the  eruption,  the  vesicles  become  (3) 
f*w^/e«.  Umhilication  now*  disappears,  and  the  pustule  looks  full  and 
^^11  rounded,  and  is  surrounded  by  a  red  border  or  ''halo.'*  If  the 
pH'8  He  close  set,  as  on  the  face,  wrists,  and  fingers,  the  intervening 
f*"»  i$  inflamed  and  swollen  and  the  itching  and  burning  become  almost 
^^^  Jfitolemble.  The  pustules  may  coalesce  along  their  edges,  and  thus  the 
■BJfQption  becomes  confluent.  The  eyes  are  closed  as  the  result  of  swell- 
Ifig  and  tumefaction  of  the  face,  and  the  hands  and  feet  assume  a  rounded, 
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xteUikt)  appearance.  The  face,  as  a  whole,  is  markedly  misshapen  and 
i^  ultmiacely  disfigured.  When  the  pus  is  not  liberated  (a  comparatively 
mr^  eveuc)^  its  desiccation  begins  on  the  ninth  day  (the  twelfth  day  of 
tile  afleccion) ;  if  the  pustule  is  ruptured  earlier  (as  when  confluence 
oivurs)>  it  begins  at  an  earlier  day.  (4)  The  scabs  now  form,  and  remain 
until  about  the  twelfth  day  of  the  eruption,  and  when  pits  or  scars  result 
thoy  are  at  first  distinctly  hyperemic,  but  gradually  fade  until  at  last  they 
rt^iimin  as  permanent  whitish  spots. 

The  eruption  upon  the  mucous  membrane  develops  simultaneously  with 
that  of  the  skin,  and  among  favorite  surfaces  for  its  appearance  are  (as 
poiuteil  out  under  Etiology)  the  mouth,  tongue,  soft  palate,  and  pharynx 
(causing  dysphagia),  the  nasal  chambers  ^causing  coryza),  the  larynx 
(cauHiug  hoarseness),  the  trachea  and  broncni  (causing  bronchitis).  This 
mucous  ettiorescence  does  not  proceed  to  the  development  of  pustules,  but 
t'oruis  ordinary  ulcers  as  a  consequence  of  early  maceration  of  the  super- 
ficial layers  oi  the  mucosa,  and  these  ulcers  also  may  become  confluent. 

Tho'^iM  also  presents  certain  complications  that  are  always  secondary 
and  are  deserving  of  mere  mention  (erysipelas,  abscess,  gangrene,  bed- 
soreA,  etc.). 

(6)  Th#  FeTer. — The  temperature  at  the  onset  rises  rapidly,  and  may 
touch  lUS^  or  104°  F.  (40°  C.)  on  the  first  day,  its  range  being  high 
and  of  the  continued  type  during  the  invasion  period.  Evening  tem- 
boraiures  of  105°  F.  (40.5°  C.)  or  higher  may  be  observed,  and  in  three 
davH  (or  with  the  first  appearance  of  the  papules)  the  temperature  remits, 
but  d^K^  not  intermit  in  true  variola.  It  remains  at  a  low  elevation  till 
the  Htage  of  suppuration  is  reached,  when  a  fresh  rise,  sometimes  to  its 
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kiv.   :i      Ivui)%-tt4iu(v  chart  of  a  case  of  variola,  from  a  (latieut  in  the  Municipal  Hospital,  Phila- 
iti'li>hia.    A.  F ,  aged  tliree  years;  uot  vaccinated. 

\v**^»u;4l  hoix'^t,  iK'curs.  This  secondary  fever-curve  is  apt  to  show  a 
vUvIdid  inc>;uhu'ity,  with  exaggerated  points  of  elevation  and  deep  re- 
m».viU'i».i.  The  latter  may  be  due  to  complications,  but  are  most  gener- 
.*IU  I  ho  i\v*uU  i»f  soptic  absorption  (the  fever  of  suppuration).  This 
iH'i  ukI  h4.^iH  lV\»ui  ono  to  three  or  four  days  in  typical  cases.  When  desic- 
v^i i.»i4  K^i  the  i^uAtuUv*  begins  defervescence  also  commences,  and  proceeds 
■u  V  ;i4ivlu;4l  iiij^uucr  by  lysis.  There  may  be  a  post- variolous  rise,  and 
»  ^N»  lu  lUA'ttctKv  u*  to  "lie  attributed  to  some  sequel  or  other. 
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(e)  The  Girciilatory  System. — The  pulse  is  soft  and  much  accelerated 
(100  to  130)  and  of  good  volume  during  the  invasion  stage.  It  is  slower 
daring  the  period  of  remission,  only  to  be  greatly  increased  in  frequency 
during  the  second  stage  of  fever.  During  the  latter  period  it  may,  owing 
to  cardiac  failure,  become  very  rapid,  much  enfeebled,  and  finally  irregu- 
lar or  even  intermittent.  The  pulse-rate  will  vary  according  to  differ- 
enoea  in  the  previous  general  condition  of  the  individual.  Simple  endo- 
arditis  rarely,  and  pericarditis  somewhat  more  frequently,  occur  as 
complications. 

(d)  Bespiratory  Tract. — The  laryngitis  and  pharyngitis  which  are  due 
to  the  presence  of  pocks  in  the  mucosa  of  the  respiratory  passages  have 
already  been  mentioned.  The  most  serious  events,  however,  connected 
with  the  respiratory  system  originate  in  secondary  infections,  if  we  except 
hmtngeal  perichondritis  with  edema  of  the  glottis,  the  latter  perhaps 
being  the  result  of  a  direct  extension  of  the  pock-ulcers  to  the  perichon- 
drium. Chief  among  the  secondary  complications  is  broncho-pneumonia 
(inhalation  pneumonia),  and  lobar  pneumonia  also  occurs,  though  rarely. 
Pleurisy,  however,  is  not  infrequent,  particularly  as  an  associated  condition 
in  broncho-pneumonia. 

(e)  The  Digestive  System. — A  frequent  seat  of  the  variolous  efflorescence 
is  in  the  buccal  and  pharyngeal  mucosae,  where  it  causes  exceedingly  un- 
pleasant symptoms  {inde  ante).  It  may  also  be  an  agency  in  predisposing 
to  a  secondary  inflammation  in  adjacent  organs — e.g.  suppurative  otitis 
media,  suppurative  parotitis,  pseudo-diphtheria,  etc.  Palpation  almost 
always  shows  an  enlarged  spleen,  and  not  infrequently  an  enlarged  liver. 
The  vomiting  which  is  usual  at  the  onset  is  not  due  to  the  presence  of 
pocks  in  the  stomach,  but  to  a  catarrhal  condition  of  the  or^an.  Consti- 
pation is  common,  but  diarrhea  is  also  sometimes  met  with,  being  excited 
b?  a  catarrh  of  the  large  intestine,  and  is  especially  common  in  children. 
uie  pocks  may,  however,  be  found  in  the  rectum,  where  they  sometimes 
excite  dysenteric  symptoms. 

(/)  The  Nerrons  Symptoms. — The  chief  of  these  have  been  already 
point^  out,  as  well  as  the  fact  that  complications  and  sequelae  are  by  no 
means  rare.  Violent  delirium  (previously  referred  to)  may  be  followed  by 
fctal  coma,  and  in  children  convulsions  may  be  seen.  Very  rarely  para- 
plegia has  been  observed  during  the  attack,  though  it  is  more  common 
during  the  convalescence,  and  is  then  due  to  different  causes,  such  as 
peripheral  neuritis  and  disseminated  myelitis  (Westphal).  Multiple  neur- 
itis may  be  a  sequel  or  the  pharyngeal  nerve  may  alone  be  affected. 
Among  other  conditions  rarely  arising  during  convalescence  are  insanity, 
epilepsy,  and  hemiplegia. 

{g)  Tlie  joints  may  be  swollen  and  painful  after  small-pox,  the  con- 
dition being  secondary  and  rheumatic  in  nature,  and  in  rare  cases  peri- 
ostitis may  be  observed. 

(A)  Benal  Symptoms. — Apart  from  the  febrile  albuminuria  already  re- 
ferred to,  renal  complications  are  of  great  rarity,  and,  with  one  exception 
(hemorrhagic  nephritis),  are  of  little  practical  import.  Hemorrhagic 
nephritis  may  occur,  and  is  always  of  a  serious  character,  though,  for- 
tanately,  it  is  very  rare. 

(t)  The  Special  Senses. — The  pustules  may  form  upon  the  conjunctivae 
and  eyelids,  and  several  important  conditions  result  from  this  variolous 
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involvement  of  the  eye — viz.  conjunctivitis,  keratitis,  choroiditis,  aiid 
panophthalmitis,  Hebra  met  with  ocular  compHcationa  in  1  per  cent  of 
50UI>  case^  of  small-pox.     Otitis  media  hatS  alrea^ly  been  mentioned. 

Special  Clinical  Forms* — There  are  two  unusual  types  of  variola 
that  are  important  in  being  severer  than  the  moderate  (discrete)  form 
a  1  r ea  dy  d  es  e  r i  I )  e<  I . 

{a)  The  Confluent  Form. — This  is  the  result  of  an  abnormally  severe 
infection,  but  cannot  be  said  truly  to  be  atypic^il.  The  ushering-ia 
symptoms  are  very  severe,  and  the  eruption  may  appear  as  early  as,  or 
even  before,  the  third  day,  when  the  temperature  remits^  though  not  to 
any  great  degree.  The  separate  papules  are,  perhaps,  somewhat  smaller 
than  in  the  discrete  variety,  and  vastly  more  abinidant  and  close-set ;  and 
after  the  stage  of  pustule  is  reached  the  face  and  hands  present  an  unio- 
terruptod  area  of  auppiiration.  The  deformity  of  the  countenance  is 
correspondingly  pronounced.  Naturally,  the  local  symptoms  are  intense 
and  the  fever  and  its  concomitants  are  in  exact  proportion.  The  nervous 
symptoms  often  predominate.  Salivation  is  frerjuent,  and  vomiting  is 
excessive  in  adults,  while  diarrhea  is  ef[ually  so  in  children.  The  erup- 
tion may  also  entirely  cover  the  mucous  surfaces.  The  lymphatics  of  the 
neck  may  he  greatly  swollen — a  circumstance  that  contributes  to  the 
patient's  unparalleled  disfigurement.  The  various  complications  previouriT 
adduced  are  of  comparatively  frequent  occurrence,  and  following  these* 
general  pyeruic  process  may  then  develop.  When  death  occurs  it  is 
usually  preceded  by  the  development  of  the  symptoms  that  belong  to  the 
typhoid  state  (typhomania,  tremors,  subsultus  tendinum,  a  rapid,  feeble 
pulse,  dry,  brown  tongue,  and  diarrhea).  On  the  other  band,  if  recoveij 
ensues,  it  i;?  tardy  and  often  interrupted  by  com  plications  and  sequelae. 

(I*)  Black  Small -pox. — In  this  form  the  blood  is  much  changed,  so  th&t 
hemorrhages  into  the  skin,  mucous  membranes,  and  various  viscera  occur. 
It  is  important  to  distinguish  several  sub-varieties,  as  follows :  (1)  A 
beniiin  form,  in  which  blood  is  infuseil  into  the  pustules  when  patients  are 
allowed  to  leave  their  bed  too  early  in  convfileseence.  Here  the  condition 
is  due  to  the  effect  of  gravitation,  and  hence  is  confined  almost  solely  to 
the  lower  extremities*  (2)  Doubtless  the  ordinary  variolous  eruption  may 
become  dujhtbf  heTnorrkmiic  without  aggravating  the  constitutional  con* 
dition.  Often  this  is  seen  in  debilitated  and  intemperate  subjects.  (*i) 
In  the  same  class  of  subjects  a  dant^eroiis  hemorrhagic  tendency  may  be 
manifested.  During  any  of  the  eruptive  stages^ — papular,  vesicular*  or 
pustular — hemorrhages  may  occur  into  the  eruption,  and,  moreover,  free 
bleedings  may  take  place  from  the  various  mucous  surfaces  (hematurin, 
epistaxis,  hematemesis,  enterorrhagia,  etc.).  The  initial  symptoms  ap^ 
usually  intense,  the  eruption  abundant,  and  in  consequence  of  the  hemor-  ' 
rhages  collapse  often  occurs.  The  most  serious  complications,  pneumonia, 
diphtheria,  and  nephritis  (f^illowed  by  uremia),  are  also  apt  to  develop 
and  terminate  life,  and  even  should  recovery  ensue  it  is  very  tedious. 
This  and  the  subsequent  sub- variety  are  truly  anomalous.  (4)  A  not 
uncommon  form  of  hemorrhagic  variola  is  met  with  in  which  the  atute 
hemorrhtvjic  dinthefiis  develops  during  the  period  of  invasion.  Its  onset 
is  characterize<l  by  the  usual  symptoms  intensified,  and  as  early  as  the 
second  day  ecchymotic  patches  appear  upon  the  skin-surface  and  grow 
rapidly  by  peripheral  extension,  the  mucous  surfaces  also  showing  moTO 
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W  lefiB  extensive  ecchymoses.     The  regular  variolous  eruption  rarely  ap- 
pears, tbougb  occasionally  8hot*like  papules  may  be  detected  Lere  and 
iherei     The  temperature  may   be  slightly  elevated,  but  is  rarely  high, 
Mid  not  infrequently  it  may  remain  normal  or  subnormal.     Death  often 
occurs  before  the  time  for  the  appearance  of  the  characteristic  eruption, 
Mid  very  rarely  does  the  patient  survive  the  fourtli  or  fifth  day. 

There  are  also  varieties  of  small-pox  that  pursue  an  abnormally  mild 
course.  Of  these  (c)  varioloid  deserves  first  place.  By  this  term  is  usually 
meant  small-pox  occurring  in  individuals  who  have  been  protected  by  a 
eucctf^fiil  vaccination,  but  it  may  also  be  the  result  of  natural  insuscepti- 
bility. Hence  variola  and  vuriuloid  are  one  and  the  same  aflection,  the 
Utter  name,  however,  representing  a  milder  form  of  the  disease  than  the 
former.     The  initial  symptoms  of  varioloid  do  not  differ  either  in  chtirac- 

rlir  or  severity  from  those  of  true  variola,  but  the  general  eoui'se  of  the 
Ittftck  is  peculiarly  prone  to  manifest  irregularities.  In  the  pre-eruptive 
Itlgftim  erythematous  nish  is  very  common,  and  its  appearance  is  regarded 
by  many  as  being  of  value  in  discriminating  varioloid  from  variola. 
When  the  regular  eruption  appears  the  fever  falls  to  normal  and  re- 
mains there.  The  rash  comes  out  by  the  end  of  the  first  or  on  the  second 
diiy,  the  papules  being  scanty,  and  (juite  as  liable  to  appear  first  upon  the 
tnink  as  upon  the  face.  They  are  identical  with  the  papules  of  variola,  as 
ts  true  also  of  the  vesicles  ;  but  pus  tula  t  ion  rarely  develops,  for  the  reason 
that  resolution  takes  place,  as  a  rnle,  before  the  latter  stage  is  reached. 

Tlie  secondary  fever  is  either  very  iligbt  or  entirely  wanting.  The 
morcous  surfaces  are  affected  but  to  a  correspondingly  slight  degree,  and 
thus  the  general  course  of  the  disease  is  characterized  by  irregularity, 
Pipdea  and  vesicles  may  be  found  in  close  proximity  ;  not  so  in  variola, 
D^iccation  begins  between  the  fifth  and  seventh  days  of  the  eruption 
(the  eighth  and  tenth  of  the  disease),  and  hence,  as  compared  with  variola, 
*he  course  is  cut  short  and  serious  complications  almost  never  occur. 

(<f)  An  abortiTe  form  is  occasionally  observed.  It  is  characterized  by 
^^^  great  intensity  of  the  invasion  symptoms,  but  tliese  promptly  subside, 
*Dd  the  patient  enters  at  once  upon  a  stage  of  speedy  recovery. 

Ad  exceedingly  mild  type  may  arise  during  seasons  of  epidemic  preva- 
lence of  the  disease,  either  with  or  without  a  scanty  and  undeveloped  erup- 
t^f^n,  nften  the  diagnosis  is  made  entirely  from  the  etiologic  circumstances. 

JHagnosis*— With  a  clear  history  and  the  presence  of  the  cbaracter- 
'*^tc  features  a  positive  diagnosis  is  a  simple  problem.  But  at  any  period 
before  the  papules  are  fully  developed  it  may  bo  confounded  with  certain 
<>ther  acute  infectious  diseases,  notably  cerebro-spiaal  meningitis,  pneu- 
™t)n]a,  typhus  fever,  scarlatina,  and  measles. 

Differential  Diagnosis. — In  ti/p/iu»  fever  the  onset  is  very  like  that  of 

dl*po.Tt,  The  former  may,  however,  be  di8tinguishe^l  by  its  peculiar 
'iologic  factors,  especially  its  origin  by  importation  or  its  non-]>revalence 
io  the  vicinity  ;  the  appearance  of  the  eruption,  first  upon  the  trunk  (chest 
^d  abdomen)  in  the  form  of  macula?,  and  later  becoming  petechial ;  and 
"J  the  fact  that  it  is  neither  papular^  vesicular,  nor  pustular,  as  in  small- 
pox. Moreover,  in  typhus  the  temperature  does  not  remit  with  the  appear* 
*noe  of  the  eruption,  but  persists,  and  may  even  rise  higher. 

From  hemorrhagic  small-pox  typhus  is  sometimes  distingui-shed  with 
;reai  difficulty.     In  the  most  virulent  type  of  the  former  death  often 
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CHJcurs  before  the  eruptive  stage  is  reached.  When  it  does  not,  the  caosal 
data  are  most  important  factors  in  making  a  discrimination.  In  typhua 
shot-like  papules  are  never  detected  upon  the  skin-surface  of  the  hanJi 
and  head,  whereas  they  are  soraetiraes  found  in  hemorrhagic  small-pox. 

The  diagnosis  from  tttHjrlathia  may  early  be  made  from  the  erythema- 
tous (scarlatinous)  rash  which  often  precedes  the  appearance  of  the  vario- 
lous eruption.  This  is,  as  a  rule,  neither  so  intense  nor  so  nniformly  dis- 
tributed over  the  skin-surface  of  the  body  as  in  true  scarlatina. 

Lobar  pneumonia  begins  with  many  of  the  symptoms  that  character* 
ize  the  initial  stage  of  small-pox^  but  in  addition  there  are  sharp  pain  in 
the  side,  eough  with  rusty  sputum,  acceleration  of  the  respirations  out  of 
proportion  to  the  temperature  and  pulse,  and  the  cheeks  are  bedecked 
with  the  typical  mahogany  flush. 

3Ieniiiffiti»  may  be  eliminated  if  the  patient  has  been  exposed  to  small- 
pox, and  if,  being  unprotected  by  vaccination,  he  suddenly  develops  the 
symptoms  of  the  initial  stage  of  this  disease — severe  rigor  with  high  fever 
and  intense  pain  in  the  loins.  To  confirm  the  discrimination  from  men- 
ingitis we  may  note  the  absence  of  involvement  of  the  ankles  and  other 
joints,  the  irregular  temperature-curve,  the  herpes  and  opisthotonos,  and 
marked  hyperesthesia. 

The  macular  slaf/e  of  the  eruption  may  be  confounded  with  meanla* 
The  absence  of  the  characteristic  prodromes  and  symptoms  of  invasion 
belonging  to  the  latter  disease,  the  redness  and  swelling  of  the  conjunctivje* 
the  photophobia  and  marked  coryza,  the  stubborn  cough,  and  increased 
fever  after  the  eruption  appears,  make  the  separation  easy.  In  measla 
the  maculee  do  not  deveh^p  into  hard,  shot-like,  conical  papules  as  in 
variola. 

Nothing,  however,  could  be  more  difficult  than  to  differentiate  certain 
mild  cases  of  discrete  small-pox  (in  the  non- vaccinated)  and  varioloid 
from  varkeUa,  In  the  table  below,  however,  may  be  found  a  few  con- 
trasted points  of  distinction,  which,  I  trust,  may  prove  helpful : 


Variola. 

AbscDce  of  previous  attack , 

Previoas  or  present  case  in  the  vicinity, 


Not  Buocessfully  vaccinated^ 
Occurs  at  any  a^e. 

Charactcrifltic  pre-emptive  stage^ — mah 
on  the  third  day. 

Eruption. 


VxaiCELLA. 

Hut4)r^. 

Same. 

Traceable  to  previous  or  present 

varicella. 
Negative. 

Almost  always  in  childhood. 
Eruptioo  not  preceded  by  prodromes. 


ApfK-arj?  first  upon  the  forehead,  extend- 
ing downward- 

Vt'siclesi  unilbrin  in  size,  umbilicated,  thud 
deeper  seated. 

Eruption  contains  gerum^  laUir  pus. 

Most  alnitidant  on  face  and  fin|;;era. 


Varioufi  t«UgeH  of  eruption  observed  at 

points  removed  from  each  other, 
Pin-priek  does  not  cause  collapse  of  ve«- 

icles,  being  multicellular. 

Seeatidafy  Fev^. 
Uflually  present,  Ab»enl. 


AppenTB  first  upon  the  neck  and  trunlf^ 
no  regular  progression  over  the  hodr. 

Vesicles  varv  much   in  size,  are  rarelT 
iimbilicatiHl,  and  are  more  superficial- 

Only  serum. 

Most  uhundant  upon  back  and  lower  ti* 
tremities. 

Various  stages  side  by  side. 


Does  cause  ooUapse,  being  unicellular. 
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Prognosis* — The  prognosis  depeods  upon  (a)  the  degree  of  severity 

higl|a|lype,  whether  rDild  or  intense,  the  severer  forms  (confluent  and 

fSam  of  the  hemorrhagic)  being  grave*     The  hemorrhagic  variety,  in 

irhich  large  cutaneous  ecchymoses  suddenly  develop,  is  almost  invariably 

fttal,  and  often  before  the  cases  have  advanced  to  the  eruptive  stage*  The 

iggregate  number  of  pocks  that  appear  and  the  gravity  of  the  infection 

aie^  a§  a  rule,  proportionate, 

(h)  The  prognosis  is  modified  by  individual  peculiarities  (age,  race,  in- 
t«iiperance,  etc.).  Thus  it  is  much  more  fatal  in  the  very  young  than  in 
older  subjects,  much  more  fatal  in  dark-  than  light-complex ioned  races, 
more  fatal  in  the  intemperate  than  in  the  temperate,  and  so  on. 

\t)  Complications  increase  the  death-rute  considerably.  Of  these, 
Woncho-pneumonia,  lobar  pneumonia,  acute  nephritis  with  uremia,  septico- 
pyemic conditions,  pseudo-diphtheritic  angina,  and  pericarditis  are  most 
potent  for  evil.  Among  the  foremost  serious  symptoms  may  be  mentioned 
eic€asive  vomiting,  wild  delirium,  coma,  a  temperature  of  10ti°  F,  (41.1** 
C)  or  over,  urgent  diarrhea,  and  dysentery. 

Th©  death-rate  has  been  computed  to  be  between  15  and  30  per  cent.^ 
raiying,  however,  with  each  epidemic,  and  thus  rendering  an  exact  esti- 
iQste  out  of  the  question. 

Treatmeiit. — The  varied  indications  in  the  treatment  of  small-pox 
will  be  considered  separately  : 

(1)  Propbylaxia.^ — The  rules  that  have  been  laid  down  elsewhere 
{^idt  Treatment  of  Typhoid  Fevl&r)  for  disinfection  in  infectious  diseases 
niust  be  rigidly  enforced  in  this  affection.  Quaraniine  (puldic  and  pri- 
ivi/i*) must  be  secured  if  the  deadly  progress  of  small-pox  is  to  be  averted, 
and  it  would  seem  altogether  unnecessary  to  adduce  arguments  to  show  tbe 
correctness  of  this  dictum.  In  the  homes  of  the  poorer  classes,  however, 
and  even  in  those  of  the  higher,  absolute  isolation  cannot  be  carried  out 
sHcct-ssftilly,  and  in  view  of  this  fact  special,  well-equipped  hospitals 
mmU  be  provided  for  the  reception  of  the  disease.  Without  a  rigid  en- 
foreenjent  of  these  hygienic  rules  the  spread  of  small-pox  cannot  be  pre- 
sented. It  is  important  also  to  remember  that  persons  who  have  been 
"afflicted  with  the  disease  cannot,  with  safety  toothers,  resume  their  former 
pl«C€9,  either  in  the  family  or  in  society  at  large,  before  they  are  completely 
'^nvalescent.  The  best  means  of  prevention,  however,  is  vaccination, 
*^^i  this  subject  will  receive  separate  consideration  {vide  p.  229). 

12)  General  Management. — Apart  from  perfect  isolation  and  thorough 
'It^infection,  there  are  other  hygienic  requirements  that  must  be  complied 
*Hh,  The  room  occupied  by  the  patient  should  be  large  and  freely  ven- 
tiUted  (an  essential  matter,  though  strong  drafts  are  to  be  avoided),  and 
^'  carpets,  curtains,  and  articles  of  furniture  not  absolutely  needful 
'^^'ul(l  be  removed. 
I  ^  The  diet  is  an  element  of  treatment  that  demands  most  careful  atten- 
L^  mn,  aad  should  be  varied  according  to  the  stage  of  the  affection*  During 
"Jj^  initial  stage  it  must  be  restricted  to  liquid  nourishment  (milk,  animal 
^(k%  etc.),  and  in  addition  cooling  drinks,  including  ice,  lemonade,  and 
^er  of  the  various  fruit-juices  (diluted).  During  the  stage  of  remission 
*^ fever  we  may  add  soups,  jellies,  eggs,  toast,  etc.,  and  with  the  onset  of 
^'^^^atage  of  suppujation  a  supportive  diet,  reinforced  by  the  judicious  use 
^  stimulants,  is  a  highly  essential  part  of  the  treatment.     Light  forms 
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of  nourishment  must  now  be  given  in  deiinite  quantities  at  short  inter-l 
vals,  and  stimulation  carefully  carried  forward   in  accordance  with  tbe 
rules  that  ordinarily  govern  this  elass  of  affections. 

(3)  The  fever  and  associated  symptomB  during  the  invasion  stage  are 
best  controlled  by  the  cold  or  gradually  cooled  baths,  which  possess  all 
tbe  advantages  in  this  disease  lliat  they  command  in  typhoid  fever.  Their 
effectiveness,  tugether  with  the  fact  that  in  some  of  the  various  forma  of 
variola  the  temperature-chart  registers  a  normal  or  even  a  subnormal 
grade  of  body-heat,  shows  the  fallacy  of  regarding  temperature  as  tbe 
sole,  or  even  the  chief,  indication  for  the  use  of  the  Brand  method.  Cold 
sponge-baths,  the  ice-cap,  or  the  cold  pack  may  be  resorted  to  if  coW 
immersion  baths  are  not  accessible  to  the  patient.  The  internal  antipy- 
retics must  he  given  with  a  sparing  handy  if  at  all,  und  should  be  em- 
ployed as  antiseptic  agents  rather  than  as  direct  antipyretics,  on  accouDt 
of  their  depressing  effect. 

The  therapy  of  this  stage  also  embraces  the  treatment  of  certain 
symptoms*  The  vomiting  may  be  incessant  and  exhausting,  and  ehipjyed 
ice,  champagne,  dilute  bydrocyanic  acid,  and  cocain  hydroehlorate  should 
be  tried  in  the  order  mentioned.  If  diarrhea  be  severe,  it  should  b©  M 
checked  (though  neither  wholly  nor  suddenly)  by  the  use  of  arsenite  of  ■ 
copper,  the  acetate  of  lead  (gr,  ij — 0,lt^96)  and  opium  (extr.,  gr.  J — 
0JJ162),  in  combination,  or  by  bismuth  salicylate  (gr.  v — 0.824)  and 
^*naphtol  (gr,  iij^ — 0.1944).  The  nervous  symptoms  are  usually  re- 
strained by  the  cobbbatb  treatment,  hut  occasionally  a  wild  delirium 
may  necessitate  further  therapeutic  interference,  and  at  such  times  a  com* 
bination  of  sodium  bromid  (gr.  x-xv — 0. 648-0,97 !i)  with  the  deodor- 
ized tincture  of  opium  (lTLv^0,338),  given  every  two  or  three  hours,  is 
of  signal  value.  Very  often  the  wise  administration  of  stimulnnte  P^ 
moves  all  necessity  for  the  use  of  further  means  of  overcoming  the  ner* 
V0U8  symptoms,  and  in  maniacal  delirium  ether  may  be  cautiously  admin- 
istered with  great  benefit.  The  catheter  must  be  used  if  retention  of 
urine  should  occur.  For  the  intense  pains  that  belong  to  this  stage  no 
other  remedy  can  be  compared  with  morphin  sulphate  (gr.  -|^  to  \ — -O.OO^ 
to  0.016),  to  be  administered  hypodcrmically,  and  repeated  if  neces- 
sary ;  this  measure  also  ensuring  good  sleep,  which  w^ould  be  otherwise 
impossible. 

(4)  As  previously  stated,  the  emptioii  appears  with  the  termination  of 
the  initial  febrile  period,  and  deserves  tbe  closest  attention.  The  indic^^ 
tions  are  twofold  :  (a)  to  limit  the  eruption  as  far  as  is  possible,  and  (J)™ 
to  modify  its  course,  so  that  extensive  suppuration  and  consequent  dis- 
figurement may  be  prevented.  Ablutions  with  lukewarm  water,  to  which 
may  be  added  some  antiseptic  (carbolic  acid  and  glycerin,  or,  better,  a 
mercuric-chlorid  solution — ^1  :  5000  or  1  :  10,000)  will  be  found  of  great 
use.  To  prevent  pitting  many  local  applications  have  been  used.  For- 
merly, a  common  mode  of  treatment  was  to  open  the  pustules  as  early 
as  possible  and  touch  them  with  silver  nitrate- — either  in  the  solid  stick 
or  brushed  over  in  a  strong  afjueous  solution.  Painting  the  skin  with 
the  tincture  of  iodin  was  a  practice  frequently  followed  in  the  past.     The 

formula  of  Schwimmer,  herewith  given,  gave  excellent  results  in  a  case 

of  my  own : 
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^.  Acid,  earbolici,  4.0-10.0; 

01.  oliv»,  40.0 ; 

Crete  pr»parat.,  60.0. 
M.  et  ft.  pastamollifl. 

Another  aarviceable  combination  is  one  of  equal  parts  of  carbolic  acid 
ind  glycerin,  to  be  applied  onlj  to  the  pustules.  It  has  also  been  recom- 
mended  to  touch  each  pustule  with  carbolic  acid,  and  then  to  apply  this 
igent  in  equal  parts  with  the  oil  of  thyme  (Sansom).  It  is  important 
tkt  only  a  certain  proportion  of  the  pustules  be  touched  at  once,  this  to 
be  followed  by  an  equal  number  on  successive  occasions.  The  parts  must 
be  kept  aseptic  and  clean^  while  irritation  from  scratching,  etc.  must  be 
cvefully  avoided.  Moore  of  Dublin  and  Fingen  have  recently  recom- 
mended the  use  of  red  curtains  or  shades  to  cut  out  certain  chemical  rays. 
This  treatment  was  first  practised  by  John  of  Gaddsden,  a  court  physician 
of  the  fourteenth  century. 

Daring  convalescence,  or  as  soon  as  the  general  condition  of  the 
pttient  will  admit  of  it,  warm  baths,  with  the  free  use  of  carbolic  soap, 
ire  to  be  given  at  intervals  of  two  days  until  several  baths  have  followed 
die  separation  of  the  crusts.  Any  cutaneous  sequelae  that  may  present 
tbemselves  must  be  attacked  in  accordance  with  ordinary  principles. 

(5)  The  Period  of  Bemiadon  of  Fever. — There  are  very  rarely  any 
symptomatic  indications  apart  from  those  presented  by  the  eruption.  It 
is  of  first  importance^  however,  to  thoroughly  support  the  powers  of  the 
system  by  means  of  tonics,  and  especially  by  quinin,  in  addition  to  an 
appropriate  diet  and  the  moderate  use  of  stimulants. 

(8)  The  SnpporatiTe  Stage. — All  measures  tending  to  support  the 
stroigth  of  the  patient  are  needed — the  mineral  acids,  with  the  elixir  of 
ctlisiya,  quinin,  strychnin,  etc.  Stimulants  are  often  required,  and  it 
mij  become  necessary  to  give  them  unsparingly,  the  character  of  the 
(mlse  and  of  the  first  sound  of  the  heart,  as  well  as  the  nervous  symp- 
toms, being  the  physician's  guides.  Gradually  cooled  baths  of  the  usual 
daration  or  warm  baths  somewhat  more  prolonged  give  excellent  results. 
In  this  stage  certain  symptoms  may  require  special  treatment.  The 
alcers  in  the  mouth  and  throat  are  best  relieved  by  the  use  of  a  saturated 
solution  of  chlorate  of  potash  in  water  as  a  gargle  or  in  the  form  of  an 
atomizer  spray.  Ice  allowed  to  melt  in  the  mouth  is  also  valuable. 
Hemorrhages  demand  prompt  interference,  and  full  doses  of  ergot  must 
be  given  subcutaneously.  Internally,  large  doses  of  the  tincture  of  the 
chlorid  of  iron,  gallic  acid,  the  mineral  acids,  or  turpentine  may  be 
administered. 

The  complications,  as  before  intimated,  are  not  numerous,  and  are  for 
the  most  part  secondary  in  nature.  Those  connected  with  the  respiratory 
piSBagee  should  be  prevented  if  possible,  and,  owing  to  the  fact  that  they 
indicate  danger,  should  receive  active  treatment  if  they  occur.  By  fre- 
quently changing  the  position  of  the  patient  when  bronchitis  is  present, 
and  by  encouraging  him  to  cough  freauently,  as  well  as  by  the  timely 
nse  of  stimulants  and  the  proper  care  of  the  mouth,  pulmonary  complica- 
tioDs  can  oflen  be  obviated.  Should  lobular  pneumonia  occur,  the  plan 
of  treatment  which  is  likely  to  meet  with  most  success  may  be  briefly  put 
thus :  Free  stimulation,  the  assiduous  use  of  the  cold  or  gradually  cooled 
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baths,  tonics,  and  nourishing  foods.  Laryngeal  perickondritu  with  edema 
of  the  glottis  may  suddenly  detoand  tmcheotomy.  To  avoid  the  develop- 
ment of  bed-sores  an  air-cushion  or  a  water-bed  should  be  provided,  if 
needful.  Care  should  also  be  exercised  to  prevent  ocular  complications,  ■ 
and  their  occurrence  demands  a  vigorous  form  of  supportive  treatment, 
I  have  much  confidence  in  the  use  of  cold  compresses,  instilling  into  the 
eyes  at  the  same  time  a  solution  of  boric  acid  (gr.  x  to  xv — 0.648  to 
0.D72— to  nj  (30.0). 

(7)  Special  Modes  of  Treatment.— These  would  be  found  to  be  numer- 
ous were  we  to  enumerate  all  of  them,  but  only  those  baaed  on  the  prin- 
ciple of  antisepsis  are  worthy  of  notice.  According  to  one  plan,  which 
has  many  advocates,  antiseptic  agents  are  administered  internally.  The 
remedies  that  have  been  most  frequently  employed  in  this  manner,  and 
with  perhaps  the  most  promising  results,  are  the  sulphocarbolate^,  salol, 
sodium  salicylate,  carbolic  acid^  creasote,  mercuric  cblorid,  and  the  sul- 
phites. Zuelzer  states  that  xylol  given  internally  is  potent  in  coagu- 
lating the  contents  of  the  pustules,  but  experience  does  not  corroborate 
this  opinion. 

Kinyoun,  Lundmann,  and  B^clfere  have  used  the  serum  from  vacci- 
nated subjects  (human  beings  and  the  lower  animals)  or  from  variolous 
patients  in  advanced  stages  of  the  diseavse  in  the  treatment  of  small- pox. 
The  cases,  however,  are  insufficient  to  warrant  deductions. 

Special  Methods  of  External  Medication. — Dr.  Galewouski^  reports 
brilliant  results  in  the  treatment  of  variola  with  baths  of  potassium  per- 
manganate. The  salt  is  added  till  the  water  is  of  a  rose-red  color,  and 
Galewouski  claims  that  by  its  application  the  temperature  is  lowered,  the 
pustules  disappear,  and  recovery  speedily  ensues.  Talamon*  recommends 
a  special  plan  of  external  medication  in  the  form  of  a  mercuric-chlorid 
spray  for  small-pox  vesicles  and  pustules,  his  object  being  to  keep  the 
surface  under  the  influence  of  an  antiseptic.  The  mercuric-chlorid  sola* 
tion  is  prepared  after  the  following  formula : 

Ij^.  Mercuric  chlorid,  gr.  xv 

Tartaric  acid,  gn  xv 

Alcohol  (90  per  cent.),  ftjss 

Ether  to  make  fijss 

Sig.  To  be  applied  as  a  spray  three  or  four  times  daily  for  one 
minute. 

It  is  essential  to  exercise  the  precaution  to  protect  the  eyes,  which  may  be 
covered  by  layers  of  cotton  dipped  into  a  saturated  solution  of  boric  acid- 
Talamon  advises  the  commencement  of  his  method  on  the  first  day  of  the 
eruption,  the  application  to  be  preceded  with  a  vigorous  washing  of  the 
face  with  soap,  which  may  be  rinsed  off  with  boric  acid  and  then  dried 
with  absorbent  cotton.  After  the  spray  has  been  used  the  face  should 
be  covered  with  a  layer  of  a  50  per  cent,  glycerolate  of  mercuric  chlorid 
in  order  to  keep  the  skin  continuously  aseptic.  After  the  fourth  day  the 
number  of  sprayings  per  diem  is  gradually  lessened,  so  that  by  the  seventh 
day  they  may  be  discontinued;  but  the  application  of  the  glycerolate 
should  be  continued. 

1  Med.  PreM  and  Circular,  1860. 
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Talamon  added,  in  the  confluent  and  other  grave  forms  of  the  disease, 
general  mercoric-chlorid  baths,  lasting  for  three-quarters  of  an  hour  to 
in  hour.  The  buccal  and  pharyngeal  eruption  is  to  be  treated  by  gargles 
ind  lotions  of  boric  acid.  Internally,  the  therapy  is  limited  to  sustaining 
the  strength  of  the  patient  by  means  of  alcohol  (Siij-iv ;  90.0-120.0 
daily),  according  to  tne  gravity  of  the  case. 
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Historic  Note. — One  of  the  first  steps  in  preventive  medicine 
was  the  practice  of  inoculation  as  a  method  of  protection  against  the  in- 
fection of  small-pox.  It  had  been  practised  in  China  and  other  Asiatic 
coantries  for  centuries,  and  Lady  Montague,  the  wife  of  an  English  am- 
bassador to  Turkey,  early  in  the  eighteenth  century  introduced  it  into 
England,  after  which  time  and  until  vaccination  was  known,  it  was  very 
extensively  practised  there. 

Pus  taken  directly  from  a  small-pox  pustule  was  introduced  beneath 
the  epidermis,  and  the  person  inoculated  developed  variola,  though  in  a 
milder  form  than  when  arising  from  ordinary  infection.  The  attack  ran 
a  more  rapid  course,  having  fewer  pustules,  rarely  terminating  fatally, 
and  protected  the  individual  from  subsequent  attacks. 

The  objections  to  this  method  were  that  it  did  not  always  produce  a 
mild  form  of  variola,  a  small  percentage  of  cases  having  a  fatal  termina- 
tion, and  that,  however  mild  the  attack,  other  unprotected  persons  brought 
in  contact  with  it  were  as  liable  to  contract  small-pox  in  as  virulent  a  form 
as  if  contracted  in  the  usual  way. 

In  a  paper  published  in  1798,  Edward  Jenner,  a  physician  of  Glouces- 
tershire, England,  and  a  pupil  of  John  Hunter,  first  made  known  to  the 
world  the  value  of  vaccination.     Twenty  years  previous  he  had  observed 
that  persons  employed  in  dairies,  who  were  accidentally  inoculated  with 
cow-pox,  were  insusceptible  to  the  contagion  of  small-pox,  and,  after  ex- 
perimenting all  these  years,  he  became  satisfied  that  inoculation  with  the 
Taccine  lymph  was  a  preventive  against  small-pox.     After  the  publication 
of  his  paper  he  was  subjected  to  ridicule  and  abuse  by  the  profession, 
hat  through  his  persistence  he  was  finally  allowed  to  practise  his  method 
of  vaccination  in  the  wards  of  a  hospital,  and  in  the  course  of  a  few  years 
it  became  generally  recognized  and  was  practised  in  France  and  America, 
as  well  as  in  England.     Later,  the  method  fell  into  disrepute  for  a  time, 
owing  to  the  fact  that  certain  persons  who  had  been  vaccinated  subse- 
quently contracted  the  disease,  it  not  being  known  then  that  a  revaccina- 
tion  was  necessary  from  time  to  time.     Strange  to  say,  however,  in  the 
century  that  has  passed  since  the  first  vaccination  by  Jenner  there  has 
practically  been  no  change  or  improvement  either  in  the  method  or  the 
vaccine  used. 

Vacdnia,  or  cow-pox,  is  a  mild  eruptive  disease  that  occasionally 
occurs  among  cattle,  a  similar  disease  being  produced  in  them  by  inocu- 
lation with  the  small-pox  virus  from  man.  It  is  communicable  by  con- 
tact only,  and  is  usually  carried  from  one  cow  to  another  by  the  hands  of 
the  milkers ;  hence  being  usually  found  on  the  udder  or  teats  of  milch 
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COWS,  Since  Jenner's  time  many  theories  have  been  advanced  as  to  the 
exact  nature  of  this  disease  in  cattle,  and  at  the  present  day  the  subject 
"  <  still  in  dispnte.  It  is  now,  however,  generallj  conceded  that  if  cow- 
yx  is  a  distinct  disease,  originating  only  with  the  caw,  the  eniptive  dis- 
pease  produced  in  this  animal  either  by  inoculation  of  small-pox  virus  from 
man  or  of  **  grease  "  from  the  horse  is,  at  least  in  all  essential  respects, 
a  disease  not  to  be  distinguished  from  primary  or  idiopathic  vaccinia. 
.Guarnieri  has  described  certain  parasitic  organisms,  the  O^torectett  Guar- 
Mm,  found  in  corneal  lesions  produced  by  the  injection  of  vaccine  lymph. 
This  observation  has  been  confirmed  by  Pfeilfer  and  others,  but  the 
pathogenic  nature  of  these  protozoa  has  not  been  determined. 

The  vaecine  virus  consists  either  of  the  liquid  contained  in  the  ve?* 
icle  or  of  the  scab  resulting  from  the  desiccation  of  the  pustule.  The 
former  is  furnished  from  vacciue  farms,  of  which  there  are  several  in  this 
country,  is  then  dried  on  ivory  points,  and,  if  kept  in  a  cool  place^  re- 
tains its  virtue  for  a  week  or  ten  days,  or,  possibly,  longer,  but  should 
be  used  as  fresli  as  possible  to  ensure  a  successful  result  It  is  also  some- 
times preserved  in  capillary  glass  tubes,  sealed  at  both  ends,  or  between 
gla-sses,  and  kept  in  this  way  it  is  less  liable  to  infection  through  nnclean- 
liness  in  handling.     The  scab  from  the  cow  is  not  used. 

The  Site. — ^The  point  usually  chosen  for  vaccination  is  on  the  arm 
over  the  insertion  of  the  deltoid  muscle ;  but  in  girls,  for  cosmetic  reaaona, 
it  is  sometimes  preferred  on  the  leg,  and  the  most  common  site  is  over  the 
junction  of  the  two  heads  of  the  gastrocnemius  muscle- 

Technique  in  Vaccination. — The  part  selected  should  be  made  sur- 
gically clean  ;  then  gently  scrape  the  skin  with  a  lancet  or  other  in- 
strument, which  has  also  been  made  aseptic,  until  serum  begins  to  exude. 
If,  by  too  vigorons  scraping  blood  should  be  drawn,  it  should  be  care- 
fully dried  with  a  piece  of  sterile  cotton  before  the  lymph  is  applied. 

The  charged  end  of  a  point,  which  has  been  previously  dipped  in 
tepid  water,  is  now  gently  rubbed  over  the  abraded  spot  and  the  Umb  left 
exposed  to  the  air  until  the  lymph  has  been  dried  upwn  it.  It  may  then 
be  protected  by  a  piece  of  gauze  strapped  on  it  or  by  one  of  the  shields 
made  for  the  purpose. 

Some  physicians  still  prefer  the  humanized  h/mpk^  and  when  this  is 
used  the  *' arm-to-arm  ''  vaccination  is  best  The  lymph  is  taken  from  a 
characteristic  vaccine  vesicle  (from  the  fifth  to  the  seventh  day  of  its  de- 
velopment) of  a  healthy  child  and  applied  directly  to  the  arm  of  another. 
When  this  method  is  not  practicable,  however,  the  virus  may  be  dried  and 
preserved  for  use  just  as  in  the  case  of  bovine  virus. 

The  gcab  resulting  from  a  vaccine  vesicle  on  a  healthy  child  was  for- 
merly quite  generally  used,  and  it  could  be  kept  a  long  time  without 
losing  its  virtue.  It  was  sure  in  its  action,  and  offered  the  advantage  to 
the  physician  of  being  easily  preserved ;  but  it  was  more  liable  to  become 
infected  than  the  lymph  when  preserved  in  the  usual  way,  and,  since  the 
vaccine  farms  are  so  conveniently  located,  lymph  may  be  obtained  from 
them  at  any  time  without  delay. 

There  are  no  valid  reasons  why  the  humanized  should  be  preferred  to 
the  bovine  lymph,  and  the  possible  danger  of  conveying  syphilis  or  other 
constitutional  disease  from  one  person  to  another  by  means  of  the  formeT 
should  be  sufficient  reason  Ifjr  the  use  of  the  latter. 
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Period  of  Ltfe  far  Vdeeination. — It  is  usually  advised  to  vaccinate 
in&Dts  within  a  few  weeks  or  months  after  birth,  but,  unless  small-pox  is 
pre?aient,  it  is  best  to  wait  until  the  latter  part  of  the  second  or  the 
beginning  of  its  third  year,  as  the  child  has  then  passed  through  its 
teething  period  and  will  be  better  able  to  resist  the  effects  (slight  though 
tliej  may  be)  consequent  upon  vaccination. 

Time  far  Revaeeinatian. — To  ensure  the  individual  against  infection 
he  should  be  revaccinated  at  puberty  and  every  few  years  afterward,  or 
It  any  time  when  small-pox  is  epidemic  or  liable  to  become  so. 

Symptoms. — After  vaccination  no  local  or  constitutional  effects — 
exeept  the  slight  irritation  due  to  scarification — are  noticed  until  the 
third  day,  when  a  small  red  papule  appears.  By  the  fifth  or  sixth  day  a 
Tencle  appears.  By  the  ninth  day  it  is  fully  developed,  and,  like  the 
Tesiele  of  variola,  is  filled  with  colorless  lymph,  is  umbilicated,  multi- 
kcalar,  and  has  a  distinctly  infiamed  areola  of  deep  red  color,  accom- 
ptaied  by  heat,  itching,  and  tenderness.  By  the  tenth  day  this  may  ex- 
tend an  inch  or  two  fi'om  the  vesicle.  Quite  fi'^quently  the  axillary  or 
inguinal  glands  (depending  upon  the  location  of  vaccination)  are  swollen 
and  tender,  and  in  a  tubercular  child  they  may  go  on  to  suppuration. 
After  the  tenth  day  all  these  symptoms  gradually  decline ;  the  pustule 
dries  ap,  and  then  forms  a  brown  scab  which  is  usually  detached  in  the 
third  or  fourth  week,  leaving  a  permanent  cicatrix. 

Complications. — Occasionally  one  or  more  additional  vesicles  are 
tinned  at  a  little  distance  from  the  point  of  inoculation,  and,  rarelv, 
there  is  a  general  vesicular  eruption,  due  to  absorption  of  the  lymph. 
An  erjfthematotis  rash  is  not  uncommon,  and  appears,  if  at  all,  about  the 
sixth  day.  JEryripeloM  may  occur  as  a  complication,  and,  if  it  is  preva- 
lent in  the  house,  vaccination  should,  as  a  rule,  not  be  performed ;  if 
deemed  necessary,  however,  the  greatest  care  should  be  taken  to  ensure 
deanliness. 

Sometimes,  owing  to  injury  to  the  vesicle  or  to  uncleanliness,  an  ulcer 
forms,  which  may  be  weeks  in  healing.  Eczema  and  other  skin-affections 
are  osnally  aggravated  during  the  course  of  vaccination,  and  it  should  not 
ke  forgotten  that  it  is  possible  for  syphilis  to  be  inoculated  with  the  vac- 
cine virus.  Any  of  these  complications  call  for  the  same  treatment  as 
vhen  occurring  independently. 


VARICELLA. 

(Chicken-pox,) 


Definition. — An  acute,  contagious  disease,  characterized  by  a  cutane- 
ous eruption  of  papules,  passing  into  vesicles  and  pustules ;  also  by  slight 
fever  and  mild  constitutional  symptoms.  For  a  long  time  it  was  con- 
foanded  with  varioloid,  but  its  distinct  character  has  now  been  recognized 
&r  many  years.     Complications  and  sequelae  are  infre(j[uent. 

Btiology. — It  is  well  established  that  the  contagium  of  varicella  is 
iNmd  in  the  vesicles,  as  the  disease  has  been  communicated  by  actual 
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inoculation  with  their  contents.  The  specific  poison  has  not  been  satis- 
factorily isolated,  although  it  is  suspected  that  certain  protozoa  are  the 
direct  cause,  but,  as  in  the  case  of  vaccinia  and  small-pox,  positive  proof 
is  wanting.  Varicella  may  be  transmitted  by  exposure  to  another  case 
or  possibly  through  the  medium  of  a  third  person,  tlie  school  and  asylum 
being  the  most  frequent  points  of  its  origin.  It  affects  children  of  all 
ages,  and  usually  one  attack  is  protective*  It  closely  resembles  measles 
in  itB  contagiousness. 

SytnptomiS, — The  meuhation  period  is  uniforraly  from  fourteen  to 
sixteen  days.  If  there  be  a  prodromal  stage  of  the  disease,  certainly  in 
the  va.st  majority  of  cases  it  cannot  be  recognized,  though  a  slight  fever 
and  general  indisposition  may  be  noticed  for  twenty- four  hours  before  the 
appearance  of  the  eruption*  In  many  cases  the  eruption  is  the  first 
symptom.  This  occurs  in  the  form  of  small  reddish  puncta,  from  which 
rapidly  develop  rosy-colored  maculations,  and  these  become  tensely  dis- 
tended, transparent,  or  slightly  yellowish  vesicles  of  the  average  size  of 
a  split  pea.  The  eruption  appears  first  upon  the  upper  part  of  the  body, 
the  cheat  and  back,  neck,  scalp,  and  face  (on  the  latter  quite  sparingly), 
and  always  upon  the  hairy  scalp.  Frequently  the  vesicles  form  on  the 
mucous  surface  of  the  lips,  inside  the  cheeks,  on  the  tongue,  palate,  con- 
junctivae, and  in  the  progenital  regions  of  both  sexes-  At  times  the 
glands  of  the  throat  become  slightly  enlarged  and  painful,  the  vesicles 
are  superficial,  the  child  has  the  apj^earance  of  having  received  a  shower 
of  boiling  water,  and  the  firm  papule  which  precedes  the  %"ariolous  rash 
is  altogether  wanting.  The  vesicles  are  at  first  transparent,  and  their 
contents  plainly  show  through  their  translucent  roof-wall  which  is  com- 
posed only  of  the  stratimi  corneum  of  the  epidermis.  Umbilication  rap- 
idly occurs  at  the  apex,  and  the  contents  of  the  vesicles  become  lacteseent, 
and  gradually  sero- purulent.  The  areola  is  most  distinct  when  the  vesicle 
is  fully  formed  and  fades  as  the  latter  dries.  Crusts  form  which  drop  off 
in  from  five  to  twenty  days,  depending  upon  the  depth  to  which  the  skin 
has  been  involved.  On  the  trunk,  as  a  rule,  no  mark  is  left,  but  after 
the  more  severe  attacks,  when  the  true  skin  has  been  involved,  scars 
remain,  and  frequently  there  is  quite  deep  pitting.  The  marks  are  usu- 
ally on  the  face  when  the  skin  has  been  unprotected.  On  the  hands  and 
feet  the  vesicles  appear  without  having  been  preceded  by  a  papule,  and 
sometimes  there  is  no  aref>la,  each  vesicle  resembling  a  drop  of  water 
upon  a  healthy  skin.  Pustules  may  develop  in  consequence  of  irritation 
or  infection,  as  the  result  of  scratching,  or  in  feeble  or  poorly-nourished 
children  and  in  unhealthy  children  deep  ulceration  may  occur,  lasting 
for  weeks.  In  rare  cases  there  may  be  necrotic  inflammation  about  the 
site  of  the  pox  {varieella  gangnrnosa). 

In  mild  cases  only  ten,  twenty,  or  thirty  spots  may  be  found  on  the 
body,  but  in  severe  cases  the  skin  may  be  almost  covered  in  certain 
regions.  The  eruption,  however,  is  never  confluent.  The  temperature 
is  highest  on  the  second  or  third  day,  when  the  eruption  is  appearing.    In 


mild,  uncomplicated  cases  the  thermometer 


i 


101*^  or  102^  F, 


(38.8^  C.)  for  two  or  three  days  at  most,  hut  in  severe  cases  the  tempera- 
ture may  be  as  high  as  104°  F.  (40*^  C).     This  is  usually  due  to  broken, 
health  prior  to  the  acute  illness.     The  temperature  falls  gradually  as  th« 
rash  fades,  and  presents  a  temperature-curve  similar  to  that  of  menslee. 
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Tbere  is  usually  neither  coryza^  vomiting,  cough,  nor  diarrhea,  and  in 
their  place  is  only  the  general  indisposition  which  is  associated  with  any 
febrile  disease. 

CompUcatiotls. — Ert^mpela»  occasionally  acts  as  a  serious  compli- 
cation in  delicate  children.  It  may  develop  about  the  pocks,  particularly 
when  they  are  deep  and  associated  with  some  ulceration,  and  scratching 
with  unclean  fingers  is  its  prime  causal  factor. 

A^denith^  mild  and  isolated,  and  suppuration  with  abscesses  in  the 
deeper  cellular  tissue  are  occasionally  seen. 

X^ephritis  is  infrequent,  but  may  occur  in  unhygienic  surroundings  or 
in  carelessly  managed  cases,  just  as  it  may  follow  scarlet  fever  or  measles. 

Varicella  is  also  quite  frequently  complicated  with  other  infectious 
diseases,  and  varicella,  scarlet  fever,  and  measles  have  been  seen  curiously 
blended  in  epidemic  form.  Varicella  and  measles,  however,  are  most 
frequently  associated. 

The  luag^osis  of  varicella  offers  no  special  difficulties.  The  erup- 
tion comes  out  slowly  and  in  crops,  so  that  papules,  vesicles,  and  crusts 
may  be  seen  upon  the  skin  in  close  proximity.  Again,  it  should  be  noted 
that  the  umbilication  ia  due  only  to  the  fact  that  the  drying  up  of  the 
vesicle  begins  aj;  the  center,  and  that  the  pocks  may  appear  on  the  mucous 
membrane.  Varicella  is  distinguished  from  urticaria  by  the  presence  of 
fever,  and  from  eczema  pu»tuhsum  by  the  mild  febrile  symptoms  of  the 
latter,  the  discreteness  of  its  pustular  lesions,  the  absence  of  itching  and 
of  infiltration  of  the  skin  in  patches,  and  by  its  tendency  to  symmetric 
development. 

Variola  and  varioloid  of  infants  are  to  be  distinguished  from  varicella 
by  the  prodromal  symptoms,  and  by  the  greater  rise  of  temperature, 
though  the  distinction  between  mild  varioloid  and  severe  varicella  in 
infancy  and  chiblhood  will  always  tax  to  the  utmost  the  skill  of  the 
keenest  diagnostician.  The  sooner  it  is  understood  that  intermediate 
forms  are  likely  to  occur,  which  cannot  be  positively  assigned  to  one  or  the 
other  category,  the  better  it  will  be  for  both  the  profession  and  the  laity. 

The  pro^osis  in  private  practice  ia  always  favorable.  Only  in  the 
slums  or  in  hospital  cases  complicated  by  erysipelas,  adenitis,  or  nephritis 
may  grave  results  be  anticipated.  The  milder  cases  may,  however,  leave 
slight  monuments  of  their  existence  in  the  form  of  one  or  more  depressed 
cicatrices  which  may  mar  an  otherwise  beautiful  face. 

Treatment, ^-Isolation  should  be  enforced  in  schools  and  in  all  in- 
stitutions containing  many  young  children.  In  private  houses,  unless  the 
younger  children  are  delicate,  quarantine  ia  unnecessary.  The  disease 
may  be  transmitted  to  others  as  long  as  the  crusts  are  present,  and  hence 
isolation  should  be  maintained  until  they  have  fallen  off.  In  most  cases 
constitutional  symptoms  of  the  disease  are  so  mild  as  to  require  no  treat- 
ment. It  is  beat  at  the  outset  to  place  the  child  in  bed  for  a  few  days, 
and  sponge  daily  with  warm  carbolized  water ;  the  local  itching  may 
be  allayed  by  sponging  with  a  weak  solution  of  carbolic  acid  or  by  the 
use  of  carbolized  vaselin.  When  the  crusts  have  formed,  especially  on 
the  face,  an  ointment  of  zinc  oxid  containing  ichthyol  (2  per  cent.)  should 
be  applied,  and  care  should  be  exercised  to  keep  the  skin  clean  and  to 
prevent  scratching.  In  all  cases  the  urine  should  invariably  be  examined 
several  times  during  and  ibllowing  the  attack. 
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SOABLET  FEVER. 

(Scarlet  Rash;  Scarlatina,) 

Definition. — Scarlet  fever,  or  scarlatina,  is  a  self-limiting,  acate,  con- 
tagious disease,  characterized  by  vomiting,  fever  (more  or  less  typical), 
angina,  and  in  twelve  or  twenty-four  hours  by  a  diffuse,  punctiform,  scar- 
let eruption,  followed  by  membranous  desquamation  and,  frequently,  by 
nephritis.     It  is  a  disease  of  childhood,  but  may  occur  at  any  time  of  life. 

Scarlatina  is  a  widespread  disease,  though  perhaps  less  universal  than 
measles.  It  is  endemic  in  all  the  large  cities  of  the  globe,  and  at  inter- 
vals the  cases  multiply  into  more  or  less  extensive  epidemics.  Smaller 
towns  and  rural  districts  are  visited,  and  the  epidemics  are  uaaally  trace- 
able to  importation  of  scarlatinal  poison,  so  that  it  may  be  stated  that 
they  never  originate  de  novo. 

Pathology. — There  are  no  pathognomonic  changes.  When  death 
occurs  early  the  chief  lesions  are  presented  by  the  throat,  while  in  addi- 
tion engorgement  of  the  viscera  is  noted,  especially  of  the  brain.  The 
exanthem  is  rarely  visible.  In  malignant  types,  however,  in  which  the 
eruption  is  not  seen  during  life,  it  makes  its  appearance  rarely  after  death, 
and  this  aids  in  establishing  the  nature  of  the  affection.    . 

When  death  occurs  at  an  advanced  stage  the  lesions  are  those  either 
of  nephritis  (with  dropsy),  or  of  septico-pyemia,  or  of  inflammation  of  one 
or  more  of  the  serous  surfaces  (pleurisy,  pericarditis,  endocarditis,  menin- 
gitis, etc.).  Additional  changes  in  the  various  viscera  are,  for  the  most 
part,  identical  with  those  met  with  in  other  acute  infective  diseases,  and 
hence  need  not  be  described  here.  The  blood,  it  should  be  pointed  out, 
is  dark,  fluid,  and  coagulates  feebly,  owing  to  a  decrease  in  its  fibrin  &c* 
tors.  The  process  of  desquamation  may  be  observed,  together  with  more 
or  less  emaciation  in  protracted  cases. 

Among  other  lesions  which  are  more  or  less  peculiar  to  the  disease  are 
(a)  The  eruption,  which  is  a  dermatitis  of  very  mild  grade.  (6)  Scarlaiinal 
angina,  which  in  its  mildest  form  presents  hyperemia  and  a  slight  swell- 
ing of  the  mucosa  of  the  tonsils,  soft  palate,  and  pharynx.  In  the  severer 
grades  the  inflammation  is  phlegmonous  (scarlatina  anginosa),  and  some- 
times terminates  in  ulceration.  There  is  great  swelling  (especially  of  the 
tonsils),  and  the  formation  of  abscesses,  due  to  secondary  infection,  is  com- 
mon. Extension  of  the  purulent  inflammation  to  the  connective  tissue 
of  the  neck  produces  marked  induration,  and  more  or  less  extensive  ab- 
scesses may  take  place.  Gangrene  sometimes  supervenes,  (c)  In  certain 
epidemics  a  membranou%  exudate  accompanies  the  scarlatinal  angina^  and 
this  may  or  may  not  be  truly  diphtheritic.  When  it  appears  early  it  is 
non-diphtheritic,  as  a  rule,  the  streptococcus  of  erysipelas  being  often 
found ;  on  the  other  hand,  when  it  comes  on  late  it  is  often  diphtheritic 
in  nature  and  shows  the  presence  of  the  Loffler  bacillus.  Other  second- 
ary inflammatory  processes  occur  that  are  due  either  to  direct  extension 
or  to  metastasis,  but  these  will  be  considered  later  at  sufficient  length 
{vide  Clinical  History),  (d)  The  Nephritis, — The  renal  lesions,  so  prom- 
inent and  so  common  in  scarlatina,  are  included  in  the  description  of 
"Acute  Bright's  Disease." 

Btiology. — The  bacteriology  of  the  affection  is  unknown  as  yet,  al- 
though the  fact  that  it  depends  upon  a  special  poison  cannot  be  doubted. 


riy  as  1892,  Doehle  described  a  peculiar  variety  of  protozoa  which 
he  found  id  the  blood  of  patients  suffering  from  some  of  tbe  eruptive 
fevers,  and  among  them  scarlet  feFer.  He  found  a  ciliated  and  a  con- 
tmcttle  form,  occurring  both  within  the  red  hlood'Cells  and  free  in  the 
plwma,  and  staining  well  with  methylene- blue.  This  observation,  how- 
ever, has  not  been  confirmed,  and  as  the  streptococcus  pyogenes  baa  been 
foaod  in  nearly  all  the  inflammatory  complications  of  the  disease,  espe- 
cially scarlatinal  pneumonia  and  angina,  some  pathologists  (Bab<5s,  Berg^, 
Klein)  have  held  it  to  be  the  cause.  Marmorek,  Raskin,  and  Mosny, 
however,  believe  that  it  is  an  example  of  mixed  infection,  the  streptococ- 
cos  being  merely  a  secondary  factor,  and  Marmorek  has  been  confirmed 
in  this  view  by  the  results  of  his  experiments  with  antistreptococcus  serum. 

(The  general  receptivity  for  scarlet  fever  is  not  so  great  as  in  certain 
other  exanthemata  (e,  g,  small-pox,  measles) ;  hence  in  a  household  in 
which  there  are  several  children  some  are  apt  to  escape  the  disease,  even 

(though  all  have  been  equally  exposed* 
The  virus  is  probably  contained  in  the  excretions  from  the  throat  and 
in  the  epidermal  scales  thrown  off  from  the  surface  of  the  body.    It  is  also 
in^es^t  in  the  blood  of  scarlatina  patients. 

I  Modes  of  Conve7ance. — The  majority  of  the  cases  are  produced  by  con- 

tagion ^  and  I  have  observed  that  in  many  instances  a  single  contact  of  a 
healthy  child  with  a  scarlet-fever  patient  has  sufficed  to  convey  the  dis- 
ease. It  is  also  communicated  by  fomitvs,  and  the  poison  of  scarlatina 
contained  in  clothing  retains  its  infective  power  for  months — a  fact  that 
shows  conclusively  its  great  tenacity  of  life.  The  patient  himself  is  a 
center  of  infection  until  the  end  of  the  period  of  desquamation.  Again, 
any  objects  (furniture,  utensils,  library  books,  toys,  etc.)  which  the  patient 
has  touched  or  handled  may  serve  to  communicate  the  poison  to  healthy 
children.  The  disease  may  also  be  transferred  by  persons  who  have  been 
in  the  sick-room,  while  they  themselves  escape.  Transmission  through 
milk  has  been  observed,  infected  dairies  having  been  known  to  dissemi- 
nate the  poison  and  give  rise  to  epidemics.  The  infection  may  also  be 
air-borne,  though  not  for  any  great  distance. 

Mode  of  Infection. — The  precise  way  in  which  the  infection  of  a  healthy 
person  takes  place  is  not  quite  clear.  Most  probably  the  poison  is  inhaled 
into  the  throat,  where  infection  usually  occurs,  but  it  may  gain  entrance 
to  the  body  through  the  alimentary  tract.  Infection  may  also  take  place 
through  the  blood,  as  is  shown  by  the  fact  that  children  have  been  born 
in  all  stages  of  the  disease.  Artificial  inoculation  with  the  blood  of  scar- 
latina patients  has  resulted  in  more  or  less  typical  forms  of  the  complaint. 
Whether  or  not  an  open  lesion  of  the  mucous  niembrane  of  the  throat  or 
other  surfaces  is  necessary  for  the  entrance  of  the  poison  into  the  circula- 
tion has  not  been  determined  positively,  but  fresh  wounds  always  predis- 
pose to  infection. 

Predisposing  Causes. — (1)  Ac/e. — The  period  of  chief  liability  is  from 
the  second  to  the  tenth  year,  after  which  it  diminishes.  It  is  rare  under 
the  age  of  one  year,  and  especially  so  under  six  months.  (2)  Recent 
woundf — accidental  or  surgical— increase  the  susceptibility  to  the  pecu- 
liar poison.  (3)  Women  in  childbed,  for  the  same  reason  as  (2),  but  care 
must  be  exercised,  lest  this  class  be  confounded  with  septic  affections.  (4) 
Se4i9on. — The  autumn  and  winter  months  furnish  the  most  cases. 
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Immmiity. — Single  attacks  (luring  the  life  of  a  person  form  a  rule  to 
wliich  there  are  rather  frequent  exceptions. 

Clinical  Histary. — The  incubation  period  is  extremely  brief,  lasting 
u&ually  t>uin  two  to  three  or  four  days.  It  in  ay  rurely,  however,  be 
longer — five  to  eight  days — or  more  rarely  still  shorter — less  than 
twenty-four  hourn. 

The  inTasion  of  scarlet  fever  is  generally  quite  sudden  and.  as  a  rule, 
active.  The  child  feels  uncomfortable,  looks  stupid,  complains  of  sore 
throat  and  decided  nausea,  and  in  the  great  majority  of  the  cases  vomits. 
The  tongue  is  furred.  If  be  he  very  young,  nervous  symptoms  are  prom- 
inent, and  he  may  exhibit  convulaions.  The  pulse,  which  is  a  strong 
diagnostic  factor,  is  rapid  and  hard,  reaching  140  to  160  at  the  very  on- 
set. The  temperature  rises  (quickly  to  104°  or  105*^  F.  {40,5°  C),  and 
remains  high. 

Emption. — Within  the  first  twenty-four  or  thirty-six  hours  the  charac- 
teristic rash  appears,  and  is,  as  a  rule,  first  seen  on  the  neck  ;  there  is  no 
certainty  about  this,  however,  as  it  may  first  come  out  on  the  abdomen  or 
back  of  the  hands  or  on  the  thighs,  and  not  be  seen  on  any  other  part  of 
the  body.  Frequently  it  is  found  on  the  dependent  portions  of  the  trunk. 
At  first  it  is  slight^  but  perfectly  characteristic,  and  usually  takes  two 
daya  to  mature.  In  mild  c^y^es  it  disappears  within  thirty-six  to  forty- 
eight  hours,  and  at  no  time  is  more  than  a  very  fine  rash,  but  when 
typical  it  cannot  be  mistaken,  especially  if  accompanied  by  the  premoni- 
tory symptoms.  When  seen  from  a  short  distance  at  the  end  of  the  first 
twenty* four  hours  of  its  appearance  the  whole  body  (except  the  face)  is 
of  a  uniform  bright  scarlet  color.  If  we  examine  more  closely,  we  find 
that  the  eruption  consistvS  of  a  multitude  of  red  points  that  correspond 
to  the  hair-follicles*  These  points  are  surrounded  by  zones  of  erythem- 
atous redness,  which,  joining  with  one  another,  give  a  generally  diffuse 
red  appearance  to  the  whole  skin.  Frequently,  however,  the  raab  con- 
sists of  points  representing  the  hair-follicles  without  the  erythema^  and 
in  rough  skins  the  rash  may  be  more  punctiforra — that  is,  more  strictly  a 
condition  of  "goose  skin,"  Sudamina  are  quite  frequent.  Pressure  by 
the  finger  causes  a  pallor  which  at  once  disappears  when  the  finger  is 
removed.  The  patient*s  lips  and  chin  are  pale  and  in  striking  contrast 
with  the  vividly  scarlet  cheeks.  In  some  cases  the  rash  is  patchy,  espe- 
cially on  the  limbs,  and  in  these  cases  it  may  suggest  measles,  the  patched 
consisting  of  clusters  of  fine  papules  or  points  with  much  surrounding 
erythema,  while  normal  skin  is  present  between  the  patches.  In  severe 
cases  the  rash  may  be  hemoiThagic  in  character,  minute  extravasations  of 
blood  taking  place  in  the  skin  ;  this  may  occur  even  in  mild  attacks,  and 
not  he  seen  until  after  death,  but  more  frequently  it  is  seen  in  malignant 
cases.  Purpuric  patelies  are  frequently  found  after  death  when  even  in 
life  they  did  not  appear.  There  is  itching,  which  may  be  either  mod- 
erate or  intense  throughout  the  eruptive  stage. 

By  the  end  of  the  first  week  the  rash,  which  has  been  fading  for  sev- 
eral days,  is  succeeded  by  a  des(juamation  that  will  be  extensive  or 
slight  according  to  the  intensity  of  the  fever.  In  mild  cases  the  tonsils, 
palate,  uvula,  and  pharynx  are  deeply  congested,  and  the  mucosa  of  the 
cheeks,  palate,  and  tonsils  may  show  the  eruption.  In  severer  forma 
the  tonsils  are  red  and  inflamed,  and  covered  with  tenacioua  secretiouSy 
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while  minute  yellow  points  corresponding  to  the  tonsillar  crypts  are 
usually  prominent.  (  Vide  Malignant  Scarlatina*)  The  oa.«al  chambers 
are  swollen,  producing  a  free  discharge,  and  the  deeper  cervical  glands 
at  the  angle  of  the  jaw  are  frequently  enlarged.  The  to7ipue  is  coated 
with  a  thick,  dense  white  fur  (dead  epithelium),  and  frequentlY  shows  a 
dry,  glazed  central  band*  In  a  few  days  the  dead  epithelium  is  cast  off, 
clearing  the  tongue,  when  we  have  a  red,  clean,  glazed  tongue  with 
greatly  enlarged  fungiform  papilUe,  giving  us  the  strawberry  ttmgue  of 
classical  history.  The  eyes  are  fretjuently  swollen  and  the  conjunc- 
tivie  injected. 

Sleeplessness  and  mild  delirium  often  mark  a  typical  case,  suggest- 
ing a  congested  state  of  the  meninges,  but  it  is  neither  usual  for  the 
child  to  be  violent  nor  for  the  delirium  to  continue  long. 

The  pulse  is  usually  a  strong  diagnostic  feature,  and  is  always  hard, 
quick,  and  wiry,  varying  from  140  to  160;  it  is  out  of  proportion  to 
the  temperature  and  the  general  condition  of  the  child.  Leukocytosis 
is  commonly  noted.     The  temperature  in  average  cases  reaches  104^  or 
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105*^  F.  (40.5°  C),  and  in  severe  forms  it  may  touch  106°  F.  (41.1°  C), 
the  nocturnal  remissions  being  slight  and  defervescence  gradual  (vide 
Fig.  22).  The  urine  is  scanty,  thick,  and  contains  urates,  with  a  small 
quantity  of  alhumin. 

Within  one  w^eek,  if  no  complications  have  occurred,  the  attack  will 
have  reached  its  height  and  the  symptoms  have  begun  to  decline.     The 


238  INFECTIOUS  DISEASES. 

rash  gradually  fades,  temperatare  falls,  the  tongue  is  less  red,  the  throat 
less  injected,  and  the  child  seems  more  natural.  If  at  the  end  of  one  week 
the  fever  continues,  it  suggests  the  many  possible  complications,  the 
most  frequent  of  which  is  a  throat  or  tonsillar  ulceration,  inflammation 
of  the  cervical  glands,  otitis,  or,  most  probably,  acute  nephritis.  It 
must  be  well  understood  that  no  two  cases  of  scarlet  fever  are  alike. 

Clinical  Types. — ^Mild  Scarlet  Fever. — In  very  many  cases  of  scar- 
let fever  all  the  premonitory  symptoms  are  absent^  and  the  rash  is  the 
only  indication  of  the  trouble.  There  is  neither  vomiting  nor  fever  to 
be  recognized,  and  no  tonsillar  trouble  of  any  importance,  while  the 
rash  is  neither  uniform  nor  well  marked.  In  these  cases  we  must  be 
very  careful  not  to  confound  the  eruption  with  urticaria  or  some  of  the 
many  medicinal  rashes.  The  most  difficult  cases  of  all  to  diagnose  are 
those  in  which  sore  throat  is  present  without  a  rash,  inasmuch  as  there  is 
nothing  characteristic  about  a  scarlatinal  tonsillitis. 

During  house  epidemics  when  several  children  are  affected  it  fre- 
quently happens  that  a  child  has  sore  throat  and  the  ^^  strawberry 
tonffue  "  without  a  development  of  the  rash.  This  may  also  occur  in 
adults,  and  is  the  so-called  %carlatina  sine  eruptione.  These  very  slight 
cases  of  the  fever  are  the  most  to  be  dreaded,  as  they  may  be  followed 
by  the  most  severe  attacks  of  nephritis. 

Malignant  Scarlet  Fever. — Death  occurs  usually  by  the  end  of  the  flrst 
week  in  severe  cases,  Drs.  Ashby  and  Wright  reporting  a  death  within 
the  first  twenty-four  hours  {atactic  form).  In  malignant  cases,  such  as 
usually  occur  among  the  unhygienic  and  delicate,  the  tonsils  may  be 
covered  by  a  membranous  exudate,  and  the  system  quickly  receive  an 
overwhelming  dose  of  the  poison  ;  death  then  results  from  septic  causes 
{anginose  form).  In  cases  in  which  death  occurs  early  a  child  soon  be- 
comes cyanotic,  restless,  or  more  frequently  somnolent.  In  all  these 
cases  the  temperature  remains  high — 105®  to  106°  F.  (41.1®  C),  and 
very  frequently  107°  F.  (41.6°  C).  Diarrhea  is  frequently  a  trouble- 
some factor  in  severe  cases ;  coryza  is  very  abundant ;  there  is  much 
glandular  swelling  and  cellulitis,  the  neck  becoming  enormously  enlarged 
and  hard,  the  skin  dull  and  livid  in  color ;  the  extremities  grow  cold ; 
the  heart  gradually  becomes  irregular,  losing  a  beat,  and  finally  fails. 

If  life  is  sustained  through  such  an  ordeal,  the  tonsils  slough  and 
the  lungs  may  eventually  become  the  seat  of  a  septic  pneumonia.  In 
many  desperate  cases  when  life  is  prolonged  to  the  end  of  the  second  or 
even  third  week  general  septicemia  is  most  likely  to  occur.  In  this 
condition  the  tonsils  ulcerate,  sloughing  patches  appear  on  the  fauces, 
the  glands  about  the  neck  become  enlarged  and  doughy,  and  the  nasal 
mucous  membrane  gives  out  a  purulent  secretion  in  abundance.  The 
temperature  may  remit,  but  continues  high ;  the  urine  is  albuminous ; 
pus  wells  from  both  ears ;  and  thus  the  child  is  gradually  consumed  and 
perishes.  In  all  these  cases  pleuro-pneumonia  will  be  found,  together 
with  hemorrhagic  kidnevs,  and  most  probably  small  abscesses  will  be 
found  in  the  latter  at  the  post-mortem. 

A  third  variety  {hemorrhagic)  shows  at  first  cutaneous  petechiie* 
which  grow  rapidly  into  large  ecchymotic  patches.  Hemorrhages  also 
take  place  from  the  mucous  surfaces,  epistaxis  and  hematuria  being  very 
common.     Death,  as  a  rule,  follows  in  two  or  three  days. 
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Paitnamatioii. — ^By  the  end  of  the  first  week  the  rash  commences  to 
disappear,  the  skin  is  (or  soon  becomes)  mottled,  dry,  and  rough,  and 
Inally  the  scarf  skin  begins  to  separate.  This  process  usually 
about  the  neck  and  trunk,  and  frequently  large  flakes  are  de- 
led,  the  whole  cuticle  of  the  hand  or  foot  sometimes  coming  off  in 
4Hie  mass  like  a  glove.  The  degree  and  character  of  the  desquamation 
hear  some  relation  to  the  severity  of  the  eruption.  In  some  cases  the 
hair  and  nails  have  been  cast  off.  In  many  cases  desquamation  is  pro- 
knged  to  the  eighth  week ;  it  is  usually  longest  on  the  hands  and  feet. 
ComplicatioilS.— Otitia. — The  inflammation  may  extend  from  the 
throat  along  the  Eustachian  tubes  to  the  middle  ear,  and  pus  be  formed 
in  the  tympanic  cavity,  making  its  exit  by  perforating  the  membrane. 
This  complication  may  occur  either  during  the  fever  or  at  some  time 
Coring  convalescence.  Suppuration  in  the  middle  ear  is  one  of  the 
common  causes  of  a  continued  high  temperature  after  the  disappear- 
aace  of  the  rash.  Pain  in  the  ear  may  not  attract  our  attention  to 
this  unfortunate  complication ;  most  freauently,  however,  the  child  will 
place  its  hand  on  the  ear  and  shake  its  nead,  as  if  to  get  clear  of  some 
aoorce  of  irritation. 

Pyamia. — Pyemia  and  abscess  of  the  lungs  may  follow,  and  throm- 
Vwis  of  the  lateral  sinus  may  occur.  The  tonsils  may  be  the  seat  of 
deep  ulceration,  and  the  soft  palate  may  slough  and  show  cicatrization 
of  the  soft  parts  of  the  throat  in  cases  which  may  yet  recover.  The 
eerrical  glands  may  become  enlarged  and  suppurate,  either  during  the 
ferer  or  while  the  child  is  convalescent.  In  debilitated  or  strumous 
children  this  complication  may  be  very  troublesome,  with  the  formation 
of  deep  ragged  ulcers,  slow  to  heal,  and  in  rare  cases  exposing  the 
larger  blood-vessels.  Broncho-  or  lobar  pneumonia  may  occur,  and  is 
Boet  usual  during  the  second  week,  being  due  to  extension  downward 
of  the  lesion  from  the  throat.  Pneumonia  followed  by  empyema  may 
iko  occur  during  convalescence. 

Arthritla,  SynOTitia,  and  Rheumatism. — In  unhygienic  surroundings 
or  where  carefiil  nursing  is  not  carried  out  the  joints  are  likely  to  be- 
come swollen  and  tender  at  the  end  of  the  first  or  the  commencement  of 
the  second  week.     The  wrist  and  the  small  joints  of  the  fingers  are 
most  prone  to  be  affected ;  the  synovial  membranes  and  the  sheaths  of 
the  tendons  at  the  back  and  in  the  palms  of  the  hands  are  attacked. 
The  elbows,  the  joints  of  the  vertebrae,  the  ankles,  the  knees,  and  soles 
of  the  feet  may  be  affected ;  movement  causes  pain,  and  these  parts  are 
feoenJly  swollen,  red,  and  very  tender.     The  trouble  is  not  severe, 
being  fugitive  and  seldom  returning  to  the  same  joint.     Etiologically, 
this  form  of  trouble  is  not  true  rheumatism,  but  is  analogous  to  gonor- 
rheal synovitis.     The  knees  may  be  most  severely  affected,  remaining 
iwollen  for  several  weeks,  and  in  unusual  cases  suppuration  may  take 
place  and  be  followed  by  pyemia.     Such  cases  are  usually  fatal. 

KapfeiMa. — ^No  other  complication  of  scarlet  fever  can  equal  nephritis 
ia  isportance  or  interest,  this  condition  always  giving  rise  to  anxiety  in 
otherwiae  mild  and  hopeful  cases.  During  the  height  of  the  fever,  as  is 
the  caae  in  all  exanthemata,  there  is  a  trace  of  albumin  in  the  urine 
that  has  no  special  significance,  and  it  is  possible  for  the  kidneys  to 
€tcape  without  greater  damage  than  occurs  in  other  acute  febrile  affec- 
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tions.  Independently  of  this  febrile  album inuria,  there  are  two  forms 
of  nephritis  which  it  is  important  to  bear  in  mind,  though  they  have 
been  frequently  conibunded : 

(a)  Septic  Nepftntu. — In  severe  forms  of  scarlet  fever,  when  the 
throat  symptoms  include  sloughing  tonsils,  involvement  of  the  soft 
palate,  and  general  adenitis,  the  urine  ([iiickly  becomes  loaded  with 
albumin,  but  sliows  scarcely  any  blood  and  but  lew  casts.  No  renal 
symptoms  will  be  recognized,  and  if  present  they  may  be  masked  by  the 
general  condition  of  septicemia.  There  may  be  neither  dropsy  nor  uremic 
phenomena,  but  the  patient  usually  dies  by  the  end  of  the  second  week, 
when  a  typical  pyemic  kidney  is  found  containing  minute  abscesses. 
This  condition  of  the  kidney  m  only  one  part  of  the  general  pyemia^ 
and  merely  illustrates  the  fact  that  this  organ  suffers  during  the  course 
of  the  general  inflammation. 

(b)  Po»t'Scarlatinal  nephritis  is  the  form  most  likely  to  occur  about 
the  third  or  fourth  week,  and  is  the  one  generally  known  as  scarlatinal 
nephritis.  The  kidneys  are  undoubtedly  involved  in  an  active  sympa- 
thetic inflammation,  and  at  the  end  of  the  fever,  more  than  at  the  be- 
ginning, are  engapjed  in  carrying  off  waste  products  of  the  fever  itself. 
From  the  nature  of  the  disease  they  are  in  an  irritable  condition  and 
prone  to  take  on  inflammatory  changes,  just  as  the  bronchial  tubes  and 
the  lungs  are  left  in  a  very  susceptible  condition  following  measles  and 
whooping-cough.  In  this  way  the  uriniferous  tubules  become  choked 
up  by  the  dest(uamation  that  is  going  on  inside.  The  number  of  cases 
that  suffer  from  post-scarlatinal  nephritis  varies  according  to  social  con- 
ditions,  the  nature  of  the  epidemic,  the  season  of  the  year,  the  nature  of 
the  treatment  received  during  the  disease,  and  especially  the  care  received 
throughout  convalescence.  Ashby  and  Wright  fix  the  rate  of  those 
who  suffer  at  6  per  cent  of  hospital  cases,  but  this  is,  undouhtetlly,  too 
high,  since  hospital  cases  receive  better  care  during  convalescence  than 
private  cases.  The  usual  time  for  this  form  of  nephritis  to  occur  is 
from  the  end  of  the  second  up  to  the  fourth  week,  but  it  usually  begina 
very  insidiously.  Traces  of  albumin  may  be  found  for  a  few  days  be- 
fore the  blood  and  larger  quantities  of  albumin  occur,  but  it  is  often  im- 
possible  to  date  the  commencement  of  an  attack.  Usually  after  the  fever 
has  subsided  the  patient  for  a  few  days  feels  well,  but  very  suddenly 
grows  restless,  is  feverish  at  night,  is  thirsty,  has  a  quick,  hard  puleie^ 
and  passes  a  small  quantity  of  dark-colored  urine.  If  care  has  been 
exercised,  it  will  be  found  that  the  urine  has  been  gradually  diminishing 
for  several  days,  and  a  slight  puffiness  about  the  face  frequently  an- 
nounces the  beginning  of  the  trouble.  Later  the  face  becomes  pale  and 
puffy,  while  there  may  be  edema  of  the  feet  and  scrotum,  and  some 
vomiting.  Under  favorable  treatment  improvement  may  take  place, 
large  quantities  of  urine  may  be  passed,  and  the  child  resume  convales- 
cence. The  nephritic  symptoms  may,  however,  deepen  until  uremia 
appears,  the  pulse  becoming  slow,  the  temperature  subnormal,  and  the 
tongue  dry  and  brown.  Vomiting  is  now  a  frequent  occurrence;  diar- 
rhea is  not  unusual ;  nose-bleed  and  hemorrhages  from  the  various  mu- 
cous surfaces,  and  muscular  twitchings  may  be  noted,  and  most  likely 
the  end  may  be  reached  in  a  general  convulsion.  In  all  cases  of  nephri- 
tis great  care  must  be  taken  to  recognize  heart-changes,  and  fatal  results 
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are  more  frequent  from  cardiac  failure  than  from  the  uremic  convulsions. 
The  constant  effect  of  nephritis  is  to  raise  the  blood-tension,  and  this 
continued  tension  in  the  blood-vessels  is  followed  by  dilatation  of  the 
heart.  Another  not  unusual  result  is  endocarditis  or  pericarditis,  with 
po>ssib1e  embolism. 

Sudden  death  frequently  occurs  during  the  course  of  nephritis.  The 
child  may  be  doing  well,  posgibly  sitting  up  in  bed  and  playing  with  its 
Coya^  when  an  attack  of  dyspnea  occurs;  the  face  becomes  livid,  the 
pulse  disappears,  and  death  quickly  takes  place.  Death  in  such  cases 
is  usually  said  to  be  due  to  edema  of  the  lungs :  the  dilated  heart,  how- 
ever, has  been  overlooked,  and.  while  edema  of  the  lungs  is  present,  it 
is  only  secondary  to  the  cardiac  failure. 

It  is  not  unusual  for  a  false  membrane  to  form  upon  the  larynx. 
This  is  not  infreijuently  due  to  the  streptococcus  pyogenes,  but  the 
Klebs-Loffler  bacillus  h  oftener  found  (Ranke  found  it  in  more  than 
half  of  92  cases),  A  bacterial  examination  should  always  be  made 
early  in  the  disease,  and  if  the  diphtherial  nature  of  the  infection  has 
been  iletermined  the  serum-treatment  should  be  employed  at  once. 

Diagnosis.^* A  typical  form  of  scarlet  fever  offers  few  difficultiea 
in  diagnosis.  The  period  of  incubation  is  short  in  comparison  with 
that  of  any  of  the  other  exanthemata,  particularly  variola,  measles,  and 
varicella.  The  vomiting,  which  is  almost  a  constant  fiietor  in  the  early 
stage,  associated  with  high  fever,  would  also  exclude  the  other  eruptive 
diaeases.  The  pulse  in  itself  is  most  .^trotigly  diagnostic,  being  quick, 
hard,  and  wiry,  striking  the  finger  at  the  rate  of  140  to  180  per  minute; 
DO  other  disease  has  a  similar  pulse.  The  early  sore  throat  and  the  in- 
tense hyperemia  of  the  whole  mucous  membrane,  associated  with  severe 
constitutional  symptoms,  make  it  ea^y  to  differentiate  from  measles, 
varicella,  and  variola.  The  punctate  erythematous  lesions  that  appear 
during  the  stage  of  efflorescence  of  scarlet  fever  are  not  found  in  any 
of  the  other  eruptive  diseases.     (  Jlde  table  on  page  247,) 

The  differential  diagnosis  embraces  the  discrimination  of  those  rashes 
that  follow  the  use  of  certain  drugs  (quinin,  belladonna,  potassium  bro- 
mid  and  iodid,  chloral,  etc.).  The  characteristic  invasion-symptoms 
(vomiting,  angina,  etc.)  of  scarlatina  are  absent ;  also  the  high  fever 
and  frequent,  hard  pulse  of  the  latter  disease,  Drug*rashes  are  seldom 
so  vivid  or  diffuse  as  the  eruption  of  scarlatina. 


Scarlatina. 

Otiffet  IB  middeD,  with  Tomitinf^,  anginEi, 
feTer.  and  frequent,  hard  pulne. 

Eruption  appeiirri  firHt  on  neck,  face,  and 
che^t,  soon  b«»coTninji  diffuse. 

Domdon,  three  or  four  dajs, 

DeAquaniatiun  beging  after  eruption  hiiK 
faded,  often  one  week  later. 

Est  and  throat  complications  common. 
Kenhritis  is  a  common  aequel. 
BefapBes  ezceptiomU. 


Acute  Exfoliating  DERMATiTiS. 
Sudden,  with  fever  only. 

Appears  first  on  trunk. 

Duration^  five  or  six  days, 
De^r|uamati(m  l>cg;in9  earlier,  often  before 

eruption  ha»   faded,  and  involves  the 

hair  and  iiaib. 
Absent, 
Not  so, 
Helapses  common. 


The  progUOsiB  in  regular,  uncomplicated  scarlet  fever  is  in  almost 
every  case  favorable,  and,  unless  the  treatment  is  tinusually  indifferent, 
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the  patient  will  recover.  Severe  types,  however,  and  especially  malig- 
nant scarlatina,  are  very  fatal.  Complications  arise  that  will  most 
seriously  endanger  life. 

The  treatment  of  scarlet  fever  is  that  of  the  symptoms,  together 
with  an  attempt  at  arresting  the  complications. 

Prophylaxis i — The  patient  should  be  strictly  (quarantined  in  an  upper 
room  for  at  least  eight  weeks  or  until  desquamation  has  been  completed, 
A  competent  nurse  should  be  put  in  charge,  and,  whether  a  member  of 
the  family  or  otherwise,  she  should  wetir  a  washable  dress,  antl  should 
not  mingle  with  the  family,  except  her  clothing  be  changed  or  thoroughly 
disinfected.  The  room  is  to  be  strippeti  of  all  superfluous  hangings  and 
furniture,  Tnunvtions  are  ref|iiired  as  soon  as  desquamation  commence, 
with  a  view  to  preventing  the  diffusion  of  the  dried  epidermal  scales; 
and  the  best  preparation  for  this  purpose  consists  of  cosmoHn,  menthol, 
and  carbolic  acid,  ten  grains  each  of  the  latter  to  one  ounce  of  cogmo- 
lin,  after  the  plan  of  J.  Lewis  Smith,  Carbolized  water,  1 ;  40  (thor- 
oughly  shaken),  may  be  used  to  sponge  the  surface  and  may  he  agree- 
ably  followed  by  cucoa-hutter. 

The  disinfection  of  tlie  physician  himself.  I  am  sorry  to  state,  is  fre- 
quently neglected,  lie  should  generate  chlorin  gas  by  the  following 
simple  method,  and  allow  it  to  permeate  his  clothes  thoroughly  before 
going  into  other  families :  A  dram  of  powdered  potassium  is  placed  in 
a  saucer,  and  a  small  quantity  of  bydrocblorie  acid  added.  The  dish  ia 
then  placed  on  the  floor,  and  the  physician  stands  over  the  vapor  chlorid 
as  it  arises  until  it  penetrates  all  his  clothing.  This,  with  the  free  use 
of  the  whisk  and  thorough  hand-washing,  renders  him  non-contagious 
and  safe  in  entering  any  home  or  sick-room.  Perhaps  a  less  disagree- 
able method  is  to  have  in  the  patient's  house  a  linen  duster  or  surgeon's 
apron  that  has  been  dipped  in  a  bicblorid  solution  and  allowed  to  dry. 
This  is  slipped  over  the  clothing  before  entering  the  sick-room,  and  is 
removed  after  leaving. 

In  the  room,  if  the  case  be  a  severe  one  involving  the  throat,  I  keep 
the  gas  or  an  alcohol  lamp  burning  under  a  small  dish  of  water,  so  that 
steam  may  be  constantly  generated.  To  the  boiling  water  I  frequently 
add  carbolic  acid  or  oil  of  eucalyptus ;  this  saturates  the  room  very 
pleasantly,  and  at  the  same  time,  I  believe,  limits  the  extent  of  the 
contagion, 

GeEeral  Management. — The  sick-room  should  be  large  and  well  ven- 
tilated, and  should  be  kept  at  a  uniform  temperature  (68°  to  70*^  F. — 
21,1°  C).  A  light  flannel  night-dress  should  be  worn  by  the  child,  and 
the  bed-clothing  should  be  light  as  welL  The  diet  should  consist  of 
milk,  broths,  egg-white,  and  fruit-juices,  and  after  the  temperature  has 
declined  soft  diet  may  be  allowed.  A  few  days  later  the  return  to  ordi* 
nary  solid  foods  may  be  complete. 

The  evidences  of  beart-enfeebleinent  often  arise  and  call  for  the 
judicious  use  of  stimulants.  It  is  to  be  pointed  out  that  this  class  of 
agents  is  remarkably  well  borne  in  this  affection,  and  hence  may  be 
freely  administered.  To  a  child  of  four  years  I  give  one  dram  (4.0)  of 
brandy  or  whiskey  every  second  hoyr,  and  often  increase  the  dose  aa 
required.  The  preparations  of  ammonium,  particularly  the  carbonate  I 
and  the  aromatic  spirits,  have  also  been  warmly  recommended  as  stin 
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olants  in  this  affection.     They  should  be  administered  in  milk  as  the 
rdiicle  to  prevent  gastric  irritation. 

Spedal  Treatment. — Bathing  is  recommended  in  scarlet  fever  by  the 
best  writers,  yet  often  in  such  an  indefinite  and  uncertain  manner  as  to 
give  the  busy  practitioner  neither  any  encouragement  to  resort  to  it  nor 
IDT  guidance  in  the  matter  of  technique  and  mode  of  procedure.  In  the 
citissical  work  of  Thomas  Watson,  now  over  fifty  years  old,  he  hints  in  his 
treatment  of  scarlet  fever  "  that,  if  the  heat  bn  the  surface  be  very  great 
ind  distressing,  he  should  not  recommend  the  cold  effusion,  but  cold  or 
tepid  sponging  would  be  very  refreshing  and  beneficial."  This  senti- 
meDt  finds  its  echo  in  most  works  on  practical  medicine  at  the  present : 
diy.  Unfortunately,  the  majority  of  medical  practitioners  do  not  give 
their  instructions  for  the  thorough  sponging  of  their  scarlet-fever  cases, 
chiefly  through  fear  of  objections  from  the  family. 

The  physician  must  quietly  but  firmly  insist  upon  the  patient  being 
most  thoroughly  sponged  three  or  four  times  daily,  according  to  the 
severity  of  the  individual  case,  using  carbolized  water  (1 :  60),  mercuric 
chlorid  (1  :  8000),  salt  water,  or  alcohol  and  water,  at  a  temperature 
of  70MOO°  F.  (21.1^-37.7°  C).  Systematic  bathing  in  this  manner 
and  inunctions  as  above  described  protect  the  body  from  certain  disas- 
troQS  complications  and  sequelae.  The  ice-cap  may  be  combined  with 
cool  gpongings.  In  extreme  cases,  with  marked  nervous  symptoms  and 
high  temperature,  the  cold  pack,  with  cold  affusions  applied  to  the  head 
ind  nape  of  the  neck,  may  be  cautiously  employed,  and  a  description 
of  the  method  of  giving  a  cold  pack  may  be  found  under  the  treatment, 
of  Typhoid  Fever.  The  gradually  cooled  bath  may  be  substituted  if 
open  objection  is  made  by  the  parents  to  the  cold  pack. 

In  regard  to  the  use  of  internal  antipyretics^  I  prefer  phenacetin  for 

older  children,  combined  with  quinin  in  capsules.     Acetanilid  is  better 

forvonnger  children,  and  I  generally  give  one-half  as  many  grains  as 

there  are  years  in  the  child's  life.    When  medicine  can  be  exhibited  in  the 

form  of  capsules,  I  always  prefer  to  combine  it  with  quinin  or  strychnin 

to  overcome  the  tendency  to  depression.     Phenacetin  and  acetanilid  act 

SQccessfully  in  controlling  the  nervous  element,  relieving  headache  and 

ferer,  promoting  diaphoresis,  and  inducing  refreshing  sleep.     Acetanilid 

is  much  more  prompt  in  its  action  than  phenacetin,  but  its  effects  are 

not  80  lasting.     I  therefore  choose  it  for  young  children,  and  exhibit  it 

in  small  doses  in  the  form  of  a  powder,  and  if  the  bowels  are  torpid  I 

combine  with  the  acetanilid  small  doses  of  calomel  and  soda.     These 

agents  are  rarely  required,  and  are  not  comparable  in  their  good  effects 

to  hydrotherapy. 

latenial  Antiseptics. — Those  remedies  that  are  purely  antiseptic, 
tdministered  internally,  have  not  given  proof  of  their  utility  as  yet. 
The  sulphocarbolates  of  zinc  and  of  sodium,  on  account  of  their  breaking 
op  in  the  system  and  liberating  carbolic  acid,  cannot  be  used  in  a  su^ 
fieiently  large  dose  to  meet  witn  success.  The  syrup  of  phenic  acid  is 
Med  by  many  physicians,  but  their  success  does  not  as  yet  seem  to  war- 
rant its  being  classed  as  an  efiicieut  remedy.  Marmorek  has  used  his 
antistreptococcus  serum  extensively,  and,  although  it  does  not  act  as  a 

r'fic,  he  claims  that  it  prevents  the  serious  complications  and  invari- 
renders  the  attack  very  mild. 
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The  care  of  the  noge  and  throaty  and  eventually  of  the  ears,  will  re- 
quire all  the  skill  of  the  medical  attendant,  and  by  commencing  early 
in  the  ciise  to  give  careful  and  constant  attention  to  the^e  parts  we  may 
prevent  much  trouble  and  dauo^er  later  on.  The  attendant  should  vae 
a  small  atomizer  filled  with  warm  water  containing  a  solution  of  sodium 
bicarbonate  (gr.  xv-|^j — U.t>7rJ-32.0).  If  decided  iiidaramation  should 
occur,  a  solution  of  hydrogen  peroxid  jrnd  cold  water  or  glycerin  (1  :  Sk 
may  be  used,  and  then  be  fotlowed  by  an  oily  preparation,  such  as  liquijl 
albolene  containing  menthol  (a  5  per  cent,  solution). 

If  the  patient  cannot  tolerate  an  atomiser,  an  application  of  the  anti- 
septic oil  directly  to  the  posterior  nasal  spaces,  by  means  of  an  aluminum 
applicator^  may  be  made.  Faithful  attention  to  the  removal  of  the  secre- 
tion from  the  nose  and  throat  will  prevent  accumulation,  and  thus  pre- 
vent regurgitation  up  the  Eustachian  tube  with  its  Hssoeiated  ear-troubles. 
In  this  way  diphtheria  can  be  prevented  from  gaining  its  full  lodgement, 
and,  if  it  gains  ground  at  all,  little  trouble  is  experienced  with  thid 
dreaded  disease.  For  the  appropriate  treatment  of  this  complication  the 
reader  is  referreil  to  the  treatment  of  Diphtheria.  If  pain  in  the  ear 
should  indicate  the  extension  of  the  trouble  up  the  Eustachian  tube,  we 
must  redouble  our  eiforts,  even  though  the  desquamation  within  the 
Eustachian  tube  itself  may  be  quite  beyond  the  reach  of  our  detergent 
wash. 

The  external  auditory  canal  may  also  become  blocked  by  desquamat- 
ing epithelium,  and  this  must  be  removed  by  gentle  sponging.  If  tbe 
tension  of  the  ear-drum  becomes  very  great,  it  must  be  punctured.  Th^ 
crude  method  of  dropping  laudanum  and  sweet  oil  in  the  ear  is  to  be 
condemned,  as  it  serves  as  a  nidus  for  a  collection  of  dust  and  dirt,  iude- 
pendent  of  the  rapid  accumulation  of  dead  epidermis. 

Scarlafffuti  rheumafmn  I  have  encountered  in  but  a  small  proportion 
of  cases,  and  then  it  was  of  a  transient  character,  leaving  no  damaged 
heart- valves  behind.  I  am  inclined  to  attribute  this  fortunate  result  to 
the  faithful  use  of  <laily  bathing  and  inunctions,  long  continued  and  at 
least  until  after  completion  of  desquamation. 

The  most  constant  complication  of  scarlet  fever  is  nephritic.     The 
specific  poison  of  scarlet  fever  is  peculiarly  obnoxious  to  the  kidneys, 
and  is  largely  eliminated  through  them:  and  upon  this  fact  hinges  the 
scientific  part  of  the  treatment  of  this  disease.     The  more  active  we 
render  the  skin  the  less  likely  will  there  be  danger  to  the  kidney.     U 
the  urine  is  examined  throughout  the  whole  course  of  the  disease,  we 
will  find  in  the  earlier  stage  that  it  grows  less  in  cjuantity  and  becomes 
more  laden  with  the  waste  of  the  body,  at  times  being  nearly  suppressed  ^ 
by  mechanical  blocking  of  the  uriniferous  tubules.     If  now  the  skin  iafl 
not  invited  to  act  to  its  fullest  extent,  we  will  soon  find  our  patient  re-  ~ 
duced  to  a  comatose  state.     Free  bathing  has  the  happy  effect  of  vica- 
riously eliminating  the  poison,  and  in  this  way  it  removes  the  undue 
pressure  placed  upon  the  kidneys.     (For  the  treatment  of  nephritis  the 
reader  is  referred  to  the  discussion  of  acute  Bright's  disease  under  Dis-1 
eases  of  the  Kidneys.) 
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Definition* — An  acute  contagious  disease,  charactenzeJby  an  initial 
coryza,  general  catarrhal  sjinptoms,  fever  in  the  earlier  stage,  followed 
by  a  peculiar  papular  enjplif>n  on  the  face  and  body. 

Pathology. — ^In  uncomplicated  measles  we  have  no  pathologic 
lesions.  The  only  )>ost-mortera  changes  found,  as  a  rule,  are  those  of 
catarrhal  pneumonia  and  acute  nephritis.  All  the  internal  organs  are 
gorged  with  blooil,  and  minute  hemorrhages  are  found  on  their  surfaces, 
while  occasionally  croupous  pneumonia  may  be  found  involving  a  lobe 
or  Fmall  portions  of  a  lobe  of  the  lung. 

Btiology. — Measles  occurs  in  epidemics,  yet  we  have  fre<|uent 
sporadic  cases  in  the  larger  cities.  There  is  an  epidemic  prevalence  in 
large  centers  of  population  every  eighteen  months  or  two  years,  but  the 
different  epidemics  vary  in  their  extent  and  fatality.  It  generally 
happens  that  when  once  the  disease  enters  a  home,  street,  or  small 
court,  scarcely  any  one  escapes  who  has  not  been  protected  by  a  pre- 
vious attack,  those  who  suffer  being  fi>r  this  reason,  in  nearly  all  cases, 
young  children.  The  adults  and  older  chddren  may  enjoy  immunity  id 
consequence  of  a  prior  attack,  although  this  does  not  always  follow. 
The  susceptibility  to  measles  in  children,  however,  is  very  great,  A 
most  notable  example  of  this  was  the  epidemic  that  occurred  in  the 
Fiji  Islands  in  1875,  and  raged  for  four  months,  40,000  of  the  natives 
dying  out  of  a  population  of  150,000  (Corney,  quoted  by  Callir). 
Biedert  *  found  that  only  14  per  cent,  of  unprotected  children  escaped. 
In  the  Faroe  Islands,  under  similar  conditions,  only  1  per  cent,  escaped 
(Madsen,  Pannum)*  There  is  the  same  experience  in  schools  and  hos- 
pitals :  when  a  case  incubating  the  disease  is  admitted,  the  whole  un- 
protected junior  population  is  attacked.  The  epidemics  occur  mostly 
in  the  fall  and  winter,  yet  the  season  seems  to  have  but  little  influence* 

Bacteriolo^. — Micrococci,  especially  streptoeoech  have  often  been 
found  in  the  secretions  of  the  respiratory  tract,  but  they  have  not  been 
proved  to  be  specific^  as  they  are  not  always  found  and  cultures  from 
them  do  not  cause  the  disease. 

Canon  and  Pielicki  ^  found  in  the  blood  of  14  cases^  as  well  a«  often 
in  the  sputum  and  nasal  and  conjunctival  secretions,  a  special  bacillus 
of  irregular  size,  which  colored  irregularly  with  methylenedjlue.  It 
was  decolorized  by  Gram*s  method,  did  not  grow  on  solid  media,  but 
did  occasionally  on  bouillon. 

Czajkamski^  described  motile  bacilli,  2,5  to  5  micromillimeters  in 
length,  which  did  not  color  by  Gram's  method.  They  could  not  be  cuU 
tivated  on  gelatin  or  agar,  but  grew  on  glycerin-agar,  bouillon,  and 
Wood-serum,  and  killed  mice  by  producing  septicemia.  Neither  of 
these  observations  has  been  advanced  to  any  firmer  position  in  the  eti* 
olo^  of  the  disease. 

One  attack  of  measles  does  not  seem  always  to  exhaust  the  soil,  as 
in  the  other  exanthemata :  one,  two,  and  in  several  cases  families  of 
children,  including  the  parents,  have  had  four  attacks  in  successi%^o  years, 

'  Jahrbiich.  fur  Kinderheilkttndey  vol,  ixiv.  p.  94. 

^  Berliner  klinUchr  W*?rhenKhrifi,  1892,  S.  377. 

*  Centralhlait  fur  BackriolorfiCf  vol,  xviii.  Nos.  17  md  18. 
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^^^H              Clinical  History. — The  period  of  incubatioE  18  from  seven  to  foon 
^^^^B         teeu  days,  and  in  inoculated  cases  from  seven  to  ten  fiays.                       ■ 
^^^^H               Catarrhal  Stage. — The  early  symptoms  are  those  of  a  cold  with  some 
^^^^m         fever.     The  child  has  marked  coryza,  watery  eyes,  sneezes,  and  has  i 
^^^^H         dry,  croupy  cough,     Freqneutiy  the  symptoms  are  those  of  a  catarrhal 
^^^^H         laryngitis  and  bronchitis,  the  fauces  and  tonsils  heinr^  hyperemic,  witb 
^^^^H         abundant  secretion  ;  and,   in   addition,   an  examination   of  the   eyelids 
^^^^1         reveals  a  conjunctivitis*.      The  patient  may  he  acutely  ill,  the  tetnpera- 
^^^^H         ture  rising  several   decrees   in   the  evening,  and  falling  slitihtly  in  the 
^^^^H        morning*;  the  fever  continues   high  until   the  rash   is  fully  developed. 
^^^^H         The  rash,  consist! noj  of  one  or  more  distinct  papules,  may  be  seeD  ou 
^^^^H         the  hard  palate  fully  tw^enty-four   hours  before  it  appears  on  the  face. 
^^^^H              The  eniptiye  stage  is  very  characteristic,  and  usually  makes  its  appear- 
^^^^H         ance   at  the   end   of  the   fourth    day.     The   neck,   fuce,  forehead,  and 
^^^^1         trunk  receive  the  eruption  in  the  order  of  mention*     The  whole  phy«i* 
^^^^H         ognomy  of  the  child  is  so  characteristically  altered  that  a  well-marke^i 
^^^^H         case  may  be  diagnosticated  at  a  glance.     The  fiice  is  flushed ;  the  eye-s 
^^^^H         are  red  and  watery ;  a  short,  dry  cough,  frequently  metallic  in  ring,  )s 
^^^^1          present ;   and  the  nose  and  cheeks  are  covered  with  crops  of  dusky-reJ 
^^^^H          papules  surrounded  by  a  zone  of  erythema  which  sharply  contrasts  with 
^^^^1          the  normal  skin  between  the  patches.      The  rash  on  the  face  is  both  dif^- 
^              Crete  and  confluent,  or  may  be  arranged  at  times  in  small  crescents,  and 
^^m               in  the   course  of  a  day  or  two   the  whole  trunk   is  invaded,  but  in  a 
^^M              slighter  degree.     By  the  fifth,  and  seldom  the  sixth  day,  the  eruption 
^^H              has  reached  its  height,  and  commences  to  fade,  first  on  the  face  and 
^^m              neck,  then  on  the  body  and  limbs,  followed  by  a  fine  desquamation. 
^^m              By  the  seventh  or  eighth  day  the  rash  is  nearly  gone,  leaving  a  blue, 
^^H                         t       ^       ,      ^       *       ^      ,                mottled    stain    over    the   body* 

^H                                        12           3          4          5           5          7           8              ,j,|    ^        1,,.,,,   .  .,,.!..,, l.;,.l.       l.:n 

"' 

^~ 

^~ 

^~" 

" 

X  Lit.-        Lt:iii|itriaLiii  Ci        >^  iin^u      u«» 

reached  103°  F,  (39.4^  C.)  or 
even  105°  F.  (40,5^  C),  Wb 
when    the   rash  is    fully   estab- 
lished— /.  f,  on  the  fifth  or  sixth 
day — while    the    headache,  the 
severe  bronchial  cough,  and  the 
general    features    subside   with 
the  fever.     If  the  temperature 
continues  high  after  the  rash  i§ 
out,  we  may  look  for  some  com- 
plication, such  as  severe  bron- 
chitis, pneumonia,  or  acute  hmh 
phritis  (vHh^  Fig.   23).              ■ 
Complications, — In   somifl 
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23»— Temperftture-curTe  of  a  etme  of  mesBlm 

>  F.— 4L1°  C),  a  dry,  brown  t 
feeble  heart-action,  due  to  the 
ns — lungs,  brain,  kidneys,  etc. 
tion  was  petechial, 
^he  main  complications  arc  presei 

1            k 

epidemics  the  character  of  the 

disease     is    very    severe,    being 

marked  by   high    fever    (105^- 

ongue,  delirium    and   convulsions, 

intense  hy]teremia  of  all  iDternal 

I  have  observed  cases  in  which  th^n 

ated  by  the  lungs.     The  accompa- 

MEASLES. 
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nying  bronchitis  manifests  a  strong  tendency  to  extend  to  the  bronchioles, 
with  resulting  broneho-pneumoma*  The  extent  and  seriousness  of  this 
complication  are  largely  dependent  upon  the  degree  of  the  previous  de- 
bility.     Lobar  pneumoHia  is  rarely  met  with. 

ijatarrh^l  or  membranous  iarifnt/itin  is  frenuenl  in  the  pre* eruptive 
stage  or  as  a  sequela.  Quite  rarely  edema  of  the  ghjttis  occurs.  Oph- 
thalmia may  occur  in  anemic  and  .strumous  children  if  strict  eye-toilet 
is  not  enforced.  Qlaudular  htvoivement  may  take  place  in  the  cervical 
glands.  Otitig  is  frequent  during  desquamation,  suppuration  taking 
place  in  the  middle  ear  and  the  membrane  being  perforated.  This  may 
be  avoided,  however,  by  cleansing  the  post-nasal  spaces  frequently  dur- 
ing descjuamation,  Cfinerum  oris  and  noma  pudetitli  may  also  appear  as 
complications  of  the  disease.  Diarrhea  is  frequent  at  the  end  of  the 
eruptive  period  and  as  a  sequela. 

The  health  of  the  child  often  remains  impaired  for  a  long  time  after 
an  attack  of  the  measles  I  it  is  at  this  period  that  whooping-cough,  diph- 
theria, nephritis,  and.  later  on,  acutt'  tuberculosis^  may  arise.  Tuber- 
culosis very  freipiently  gains  entrance  into  the  system  from  the  existence 
of  enlarged  and  cheesy  bronofcial  and  mediastinal  glands.  Nervous 
fiequelse  occur,  but  are  very  rare.  They  usually  take  the  form  of  paral- 
ysis (hemiplegia,  paraplegia,  etc.). 

I>iHgiiOSis. — The  disease  is  the  most  variable  of  all  the  exanthem- 
ata. Epidemics  may  be  characterized  by  irregular  forms  of  the  disease, 
and  the  diagnosis  of  sporadic  cases  is  often  very  difficult.  We  cannot 
recognize  it  by  its  dermal  lesions,  but  by  the  prodromal  symptoms,  by 
the  fall  of  temperature  after  the  eruption  is  well  out  (differing  here  from 
scarlet  fever),  and  by  the  cliaracter  of  the  pulse,  tongue,  and  desqua- 
matioD.  A  feverish  period  of  four  days,  associated  without  catarrhal 
symptoms  of  the  eyes,  nose,  and  upper  air-passages,  a  few  papules  on 
the  hard  palate,  followed  within  twenty-four  hours  hy  a  papular  efflor- 
escence on  the  face,  will  differentiate  the  disease  from  variola,  varicella, 
scarlet  fever,  and  ruhella. 

The  accompanying  table,  from  Rotch,  gives  the  diagnosis  between  the 
eruptive  diseases  at  a  glance : 


1 

MEAgLia. 

\AmmtA. 

VABICKLL4. 

8CABI.ET 

BUBKLI^ 

Incubation   .    .    . 

10  days. 

12  days. 

17  daya. 

4  days. 

21  davfl. 

Pnidromata     -    . 

3  davst. 

3  flaT«. 

A  few  hours. 

2  days. 

A  few  hours- 

ESoreeceDce  .   , 

1 

Papules. 

Macules, 
Papides. 
Vfsiclee. 
Pustules. 

Vesicles. 

Erythema. 

Papules. 

■  Dcsqaatnation 

Ptirpuraeeous. 

T.jirge  cniit». 

Small  cruets. 

Lamellar. 

H  Complications  and 

Eye  and  lung. 

Larvux. 

Kidney, 
ear,  and 

H      aequelie     .    .    . 

Liinga. 

■ 

heart. 

The  mortality  diflfers  according  to  the  surroundings  of  the  patient 
[In  healthy  children  under  favorable  environment  the  mortality  is   prac- 
tically vit  while  in  tuberculotrs  and  wasted  children  it  is  very  large,  this 
being  especially  due  to  complications  and  sequelae.     Infants  may  be 
bom  with  the  rash  on  them.' 

'  BrrrK  Med,  Chrmicir,  May,  1890;   Brit,  Med.  Jmimat,  vol.  i.  p,  612,  1890. 
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Treatment. — Measles  is  a  self-limited  disease,  and  we  are  unable 
to  shorten  its  duration,  nor  is  there  any  means  of  producing  immunity 
from  the  attack.  The  treatment  is  necessarily  symptomatic ;  hence  our 
efforts  should  be  directed  to  protecting  the  various  organs  that  are  most 
likely  to  become  involved  by  complications,  remembering  at  the  same 
time  that  the  nose,  ears,  eyes,  and  throat  are  involved  during  the  fever- 
ish stage,  and  that  the  skin  is  in  a  very  susceptible  condition. 

The  patient  should  be  placed  in  a  large  dark,  well-ventilated  room, 
with  a  uniform  temperature  between  68^  and  70®  F.  (21.1®  C).  He 
should  remain  in  bed  until  the  temperature  has  been  normal  for  one 
week,  and  until  the  efflorescence  has  nearly  faded  and  the  desquamation 
is  almost  complete.  The  diet  during  the  period  of  fever  should  be  milk, 
bread,  and  light  soups.  Near  the  end  of  desquamation,  if  all  symptoms 
are  favorable,  a  more  generous  dietary  may  be  allowed. 

The  bronchial  cough,  which  may  be  very  troublesome  during  the 
first  few  days,  can  be  readily  relieved  by  some  simple  expectorant  mix* 
ture. 


^.  Potassii  citrat.,  /  gss(16.0); 

Succi  limonis,  ^  (32.0) ; 

Tr.  opii  camph.,  3ij  (8.0) ; 

Syr.  ipecac.,  3ij  (8.0) ; 

Syr.  tolu.,  q.  s.  ad  Jij  (64.0). — M. 

Sig.  BaB-3j  every  two  or  three  hours^  according  to  the  age  and 
condition  of  the  patient. 

This  will  serve  as  a  fever  mixture  as  well  as  an  expectorant. 

For  the  coryza  I  have  found  that  atomizing  the  nares  with  some  oily 
vehicle  (oleum  petrolatum  album,  etc.)  is  advantageous. 

The  skin  is  in  a  state  of  great  irritation,  and  from  the  very  com- 
mencement of  the  disease  until  the  end  of  desquamation  a  daily  warm 
bath  (95®  to  100®  F.— 35®  to  37.7®  C.)  should  be  given  the  patient. 
The  body  should  be  carefully  dried  and  cocoa-butter  then  thoroughly 
rubbed  over  the  entire  surface.  The  child  should  live  in  an  equable 
temperature  for  at  least  three  weeks,  and  longer  if  desquamation  has  not 
then  ceased.  For  months  he  should  be  protected  from  sudden  atmo- 
spheric changes  in  order  to  avoid  general  respiratory  troubles.  If  he 
be  predisposed  to  tuberculosis,  cod-liver  oil  and  creasote  should  be  pre- 
scribed for  a  period  of  two  months  or  more. 


RUBELLA. 

{Rofhein;  Bubtola  Sotha;  Gfrman  Measles;  FVtnek  Measlei.) 

Definition. — An  acute  contagious  disease.  It  has  no  prodromal 
stage,  and  is  characterized  by  slight  fever,  coryza,  and  an  eflSorescence 
upon  the  skin. 

Stiology. — Rubella  was  not  distinguished  from  measles  and  scarlet 
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fer^r  nntil  about  the  middle  of  the  eighteenth  century-  Since  then  con- 
siderable controversy  has  arisen  at  different  times  as  to  its  nature,  the 
tboory  being  at  one  time  strongly  advanced  that  it  was  a  combination 
of  these  two  diseases,  as  many  of  the  milder  cases  have  symptoms  com- 
mon  to  both.  That  there  is  a  difference,  however,  in  the  character  and 
cotxmse  of  these  diseases  haa  been  proved  beyond  doubt  to  careful  ob- 
ger'v^ers  by  the  facts  that  rubella  occurs  independently  of  either  measles 
or  scarlet  fever;  that  contagion  from  this  disease  produces  a  similar  dia* 
ea9«^;  that  one  attack  affords  immnnity  to  subsecjuent  seizures  (although 
those  who  have  had  other  eruptive  diseases  are  as  liable  as  those  that 
ha.'vc  not  to  contract  this  disease  during  an  epidemic) ;  and  that  its  onset 
Ui^d  clinical  course  are  characteristic. 

Hubella  is  contagious,  and  may  occur  epidemically  or  sporadically. 
It  is  like  measles  and  the  other  exanthemata  in  its  being  of  undoubted 
microbic  origin,  although,  as  is  the  case  with  them,  the  specific  organism 
h&3  not  been  isolated*  When  that  is  accomplished  the  diagnoi^is  will  be 
more  easy  and  certain. 

In  hospitals  or  where  persona  are  crowded  and  living  under  unhy- 
gienic circumstances  the  disease  is  very  contagious  and  the  epidemic 
will  be  r|uite  general;  but  in  family  practice  it  is  but  slightly  so,  and 
tb^  epidemics  are  limited,  often  being  confined  to  a  single  household 
and  attacking  perhaps  but  one  or  two  of  the  family.  As  stated  by 
Edirards,  it  ia  spread  by  the  cutaneous  exhalations,  breath,  fomites,  and 
clothing,  and  is  probably  contagious  from  the  period  of  incubation  until 
fi^r  into  convalescence. 

Clinical  History* — The  incubation  stage  lasts  from  ten  to  twelve 
d^ys,  though  this  period  may  vary  and  the  disease  appear  three  or  four 
^*y8  after  exposure.  On  the  other  hand,  cases  have  been  reported  in 
^"ich  it  was  as  long  as  three  weeks.  As  a  rule,  the  period  of  incuba- 
^*^G  is  longer  perhaps  than  in  measles.  The  stage  of  invasion  covers 
P^ia  one  to  three  days,  but  in  mild  cases  the  rash  is  very  often  the  first 
''^dication  we  have  that  the  child  has  developed  an  infectious  disease. 

For  a  period  of  a  few  days  before  the  rash  appears  there  will  be 
J^ticed  chilliness,  pains  in  different  parts  of  the  body,  a  dull,  heavy 
'^tding^  perhaps  feverishness,  accompanied  by  sore  throat,  enlarged  ton- 
^*K  coryza,  and  suffusion  of  the  eyes,  constriction  over  the  chest,  and  a 
^^y  cough  and  bronchitis.  Enlargement  and  induration  of  the  cervical 
^tid  other  lymphatic  glands,  together  with  the  sore  throat,  are  common 
'^ttiptoms. 

Just  before,  or  with  the  appearance  of,  the  rash  there  is  a  rise  in 

temperature  to  99°  or  100*^  F.  (87.7°  C),  or  in  severe  cases  as  high  aa 

103^'  F.  (39.4^  C.)  or  more.     Again,  the  invasion   symptoms  may  be 

absent  or  so  mild  as  to  escape  notice,  and  the  first  sign  of  infection  be 

the  appearance  of  a  rash  which  first  shows  itself  on  the  face  and  extends 

downward  over  the  body.     In  some  cases  the  eruption  does  nut  fullow 

the  regular  course,  and  is  confined  to  one  part  of  the  body,  ami  ea.ses 

have  been  reported  in  which  it  only  appeared  on  the  roof  of  the  mouth 

or  on  the  tonsils.     In  other  cases  every  part  of  the  body,  including  the 

palms  of  the  hanrls  and  the  soles  of  the  feet,  may  be  covered. 

The  eruption  consists  of  papules,  is  multiform,  confiuent,  and  of  a 
pale  or  rosy-red  color.     The  patches  do  not  assume  any  regular  shape 
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or  form,  and  the  skin  between  them  may  become  hyperemia  and  cause 
itching.  The  rash  reaches  its  height  on  different  parts  of  the  body  in 
succession,  fading  in  one  part  while  appearing  in  another.  Its  duration 
is  from  two  to  five  days,  and  possibly  longer  in  some  cases. 

A  slight  desquamation  usually  occurs,  and  a  slight  pigmentation  of 
brownish  color  after  the  rash  fades  is  frequently  noticed,  disappearing 
after  a  few  days.  The  temperature-curve  is  variable,  but  as  a  rule  it 
remains  between  100°  F.  (37.7^  C.)  and  102°  F.  (38.8°  C.)  while  the 
eruption  is  present.  As  mentioned  above,  sore  throat  is  nearly  always 
present,  with  enlarged  tonsils,  a  dry  cough,  and  bronchitis.  The  glan- 
dular enlargement  will  also  continue  with  the  rash,  and  in  severe  cases 
the  axillary  and  inguinal  glands  may  become  involved.  The  pulse 
varies  with  the  temperature  and  respiration.  Vomiting  has  been 
noticed  as  occurring  during  the  eruption  in  severe  cases. 

After  a  period  varying  from  three  days  to  a  week,  with  the  disap- 
pearance of  the  rash,  convalescence  begins  and  the  child  rapidly  regains 
its  former  health,  and  the  whole  course  of  the  disease  may  be  so  mild 
that  the  patient  cannot  be  persuaded  to  remain  in  bed. 

Coinplicatlons. — The  most  common  are  affections  of  the  re$pir' 
atory  tract  (pneumonia  or  severe  bronchitis),  and  in  some  cases  we  have 
a  gastro'intestinal  catarrh  of  a  troublesome  character.  Diphtheria  or 
other  contagious  diseases  may  occur.  A  relapse  is  not  uncommon,  and 
may  be  as  severe  as  the  initial  attack. 

Diagnosis. — Rubella  may  be  distinguished  from  meoBleg  by  its  less 
severe  onset  and  course,  by  the  lighter  color  and  more  diffuse  character 
of  its  rash,  and  by  the  irregular  shape  which  the  patches  assume.  The 
presence  or  absence  of  an  epidemic  is  an  important  factor  in  the  diag- 
nosis, and  in  cases  occurring  when  there  is  no  epidemic  the  diagnosis 
between  this  disease  and  measles  of  a  mild  type  is  difficult  if  not  alto- 
gether impossible. 

From  a  well-marked  case  of  scarlatina  the  diagnosis  offers  no  diffi- 
culty. The  absence  of  its  initial  vomiting,  the  strawberry  tongue,  the 
character  of  the  rash  (which  in  scarlet  fever  is  erythematous),  and  the 
shorter  duration  and  milder  course  of  rubella,  all  help  to  render  the 
diagnosis  easy. 

Rubella.  Erythema.  Urticakia. 

Occurs  firnt  on  the  faoe.  On  the  hands  and  feet.  In  wheals  on  arms  and  legs. 

Marked  cor^za  present.  No  coryza.  No  ooryza. 

At  first  no  itching.  Burning  pain.  Intense  itching. 

Contagious.  Not  contagious.  Not  contagious. 

Microbic  origin.  Reflex  origin.  Gastrio  origin. 

The  prognosis  in  uncomplicated  cases  is  invariably  good,  but  when 
the  surroundings  are  unhygienic,  or  in  caaes  in  which  the  child  has  been 
delicate  previously,  it  is  more  serious.  Complications,  especially  pneo- 
monia  or  diphtheria,  may  prove  fatal,  and  in  some  cases  the  mortality 
reported  has  been  as  high  as  9  per  cent. 

Treatment. — The  treatment  is  simple  and  principally  symptomatic 
A  mild  cough-mixture,  such  as  is  recommended  in  measles  for  the  bron- 
chitis, nutritious  but  easily  digested  food,  and  medicine  to  regulate  the 
bowels  when  necessary,  fulfil  all  the  indications  for  internal  medication. 
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As  in  measles,  cool  sponging  should  be  resorted  to  before  and  during 
the  rash;  and,  when  the  fever  is  high,  a  eool  tub-batb,  where  praetieable, 
will  be  found  to  reduce  the  temperature,  ijuiet  the  patient,  and  hasten 
the  appearance  of  the  eruption.  During  convalesence,  if  the  child  does 
not  rapidly  regain  his  appetite  and  strength,  tonics,  such  as  tincture 
of  DUX  vomica  and  syrup  of  hydriodic  acid,  are  indicated. 

The  complications  are  to  be  treated  as  they  arise,  but  the  sponging 
should  not  be  discontinued  until  the  temperature  reaches  its  normal 
level. 


WHOOPING-COUGH, 

{Pertnssh  :   T^issU  CotwuUk*a  ;  Keiichhmtm.) 

I>efillitioil. — Whooping-cough  is  a  highly  contagious  disease  which 
is  characterized  by  a  catarrhal  inflammation  of  the  respiratijry  tract, 
associated  with  a  peculiar  spasmodic  cough,  ending  in  a  whooping 
lospiration. 

Pathology- — There  is  no  lesion  that  can  be  considered  characteris- 
tic  of  whooping-cough,  and  there  is  no   distinct  causal   lesion   around 
which  all  the  symptoms  and  complicating  lesions  are  grouped.      In  the 
beginning  there  is  catarrh  of  the  naso-pharynx,  and  this  may  be  the 
Only  lesion  coincident  with  the  developmcDt  of  the  characteristic  cough. 
In  advancing  cases  this  naso-pharyngeal  catarrh  becomes  generalized  by 
extension  to  the  lachrymal  ducts,  the  conjunctivae,  the  Eustachian  tube 
^nd  the  middle  ear,  to  the  glottis,  trachea,  large  and  small  bronchi,  and 
^he   air-vesicles.     The   more  decided   |>ulmonary   lesions— emjihysema, 
pulmonary  collapse,   pulmonary   congestion   and   edema,   and   broncho- 
pnouinonia — are     advanced    pathologic    conditions     accompanying    the 
later   stages  or  more  intense  forms  of  the  disease  (W.  W.  Johnston). 
The  post-mortem  table  does  not  give  us  much  information  as  to  the 
pathology  except  as  to  the  se«|uence»  of  the  disease.     In  the  early  stages 
swelling  and  redness  of  the  respiratory  and  digestive  tracts  will  be  found, 
together  with  a  large  quantity  of  viscid  mucus. 

Btiology* — The  disease  occurs  in  rpidemics^  yet  occasionally  may 
appear  9poradicaIii/.  Pertussis  seems  to  have  a  tendency  to  occur  in 
epidemics  every  two  years,  although  in  large  cities  the  disease  is  gener- 
ally endemic.  There  is  no  doubt  that  it  should  be  classed  with  the  spe- 
cific  diseases,  yet  for  a  long  time,  like  mumps,  it  hovered  between  the 
specific  and  the  catarrhal  diseases  for  a  home.  Pertussis  is  directly 
contagious,  though  scarcely  90  in  houses  and  school-rooms  unless  it  be 
for  those  of  a  specially  susceptible  n  a  to  re.  It  is  possible,  however,  for 
the  disease  to  be  propagated  in  schools,  though  not  to  the  same  extent 
as  measles  and  scarlet  fever.  It  seems  that  n  more  decided  and  pro- 
longed personal  contact  must  be  made,  as  with  members  of  a  family,  to 
en&nre  transmission.  One  attack  practically  protects  the  child,  yet  ex- 
ceptions to  this  rule  may  be  fouml.  The  influence  of  the  Jiefi»f*ns  does 
not  seem  to  have  any  effect,  though  perhaps  fall  and  spring  are  the  more 
frequent  periods  ;  the  station  in  life,  whether  hygienic  or  unhygienic,  does 
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not  modify  the  disease.  Bad  ventilation,  however,  may  propagate  the 
disorder^  and  cause  additional  cases  by  favoring  tlie  increase  of  germ? 
in  the  immediate  surroundings.  The  previoutt  eonditioji  of  healthy  espe- 
cially of  the  reiipiratory  mucouB  membrane,  seems  to  possess  some  pre- 
disposing influence,  weak,  dt^'licate  children  with  an  irritable  digestive 
tube  associated  with  a  catarrhal  state  of  the  respiratory  pa.Hsages,  more 
readily  contracting  whooping-cough  than  those  in  robust  health. 

There  seems  to  be  an  intimate  association  between  wbooping-cough 
and  measles,  and  it  is  a  well-recognized  fact  that  an  epidemic  of  meafiles 
will  be  followed  by  whooping-cough  in  the  same  sufferers.  This  is  pos- 
sibly due  to  the  sensitive  condition  of  the  mucous  membrane  left  by  the 
measles,  which  is  so  favorable  to  the  lodgement  of  the  germs  of  pertus- 
sis ;  and  the  association  of  the  two  diseases  must  be  more  than  acci- 
dental There  exists  a  certain  individual  susceptibility  to  whooping- 
cough-,  as  well  as  to  other  infectious  diseases,  and  yet  many  children 
never  contract  them^  though  frequently  exposed. 

Afje  exercises  some  influence  on  the  development  of  whoopingH*ough, 
most  cases  occurring  before  the  tenth  year;  after  this  time  the  frequenev 
of  the  disease  rapidly  diminishes.  West  states  that  one-half  of  all 
cases  develop  under  three  years^  but  be  must  have  based  his  knowledge 
upon  an  experience  in  hospitals  and  children's  homes,  as  the  experience 
of  others  does  not  sustain  his  statement.  The  disease  occurs  in  adults 
but  rarely,  this  being  due  partly  to  the  fact  that  so  many  have  suffered 
from  it  while  yotingi  and  partly  because  of  a  lessening  of  the  suscepti- 
bility with  advancing  years.  It  occurs  frequently  before  the  first  year, 
and  when  it  does  it  is  the  most  fatal  of  all  the  diseases  of  childhood 
(Goodhart). 

The  sexes  are  about  equally  divided  as  regards  susceptibility  ;  many 
writers,  however,  seem  to  think  that  girls  are  most  liable.  Ofttimes 
one  close  exposure  in  a  susceptible  child  is  sufficient  to  ensure  an  attack. 
The  germs  seem  to  be  located  at  first  in  the  secretions  of  the  respirator? 
tract,  and  are  thus  disseminated  through  the  air,  the  disease  being  most 
highly  contagious,  therefore,  during  the  paroxysms  of  coughing.  Good- 
hart  reports  a  case  in  which  a  third  party  was  the  medium  in  conveying 
the  disease  from  one  child  to  another,  thus  suggesting  a  possibility  of 
the  contagion  being  ponderable- 

The  highway  of  the  contagion  of  whooping-cough  into  the  system  is 
evidently  through  the  respiratory  tract,  though  this  fact  has  not  yd 
been  definitely  settled.  Published  cases  of  pertussis  in  the  new-born 
would  even  seem  to  make  its  transmission  possible  through  the  fetal 
circulation,  yet  the  reports  are  neither  numerous  nor  satisfactory,  and 
cannot  be  depended   upon* 

Nature  and  Bacteriology. — The  true  nature  of  whooping-cough  baa 
been  thoroughly  discussed,  but  is  not,  as  yet,  fully  settled.  Many 
writers  claim  it  to  be  a  simple  bronchitis  due  to  *'^cokl**  associated  with 
a  certain  nervous  habit  or  mimicry.  The  cough  is  started  by  the  bron- 
chial irritant,  and  soon  tends  to  become  a  habit,  thus  returning  again 
autl  again,  until  it  dies  out  in  the  oblivion  enn;endered  by  more  healthy  fl 
and  regulated  discharges  of  nervous  energy  (Goodhart).  This  theory  ■ 
fails  to  account  for  the  nervous  element  and  the  decided  paroxysmal 
character  of  the  cough.     It  has  been  held  that  the  disease  is  a  lesion  of 
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either  the  pneamogastric,  phrenic,  sympathetic,  or  recurrent  laryngeal 
oenres,  or  perhaps  even  of  the  medulla.  If  this  ground  is  valid,  it  is 
limply  a  neurosis.  Eustace  Smith  says  it  is  caused  by  the  pressure  of 
the  enlarged  tracheal  and  bronchial  glands  upon  the  terminal  filaments 
of  the  pneumogastric  nerve.  Whatever  the  direct  cause,  the  highly 
contagious  character  of  whooping-cough,  its  appearance  in  epidemics, 
its  incubating  period,  and  the  possible  immunity  from  subsequent  at- 
tacks seem  to  prove  beyond  argument  that  it  should  be  classed  among 
pardy  infectious  diseases. 

Wbile  this  is  generally  accepted  as  true  by  the  most  recent  inves- 
tigators, it  is  not  a  new  idea,  and  science  only  repeats  herself  in  this 
instance.     Linnseus  (to  quote  Dr.  J.  P.  C.  GrifiSth  in  the  American  Text- 
hook  of  JDiseaseM  of  Children)  attributes  pertussis  to  the  presence  in  the 
nose  of  the  larvae  of  insects.     Poulet  discovered  bacteria  in  the  expired 
air  of  patients  suffering  with  the  disease.     Letzerich  found  a  micrococ- 
cus in  the  sputum  which  he  believed  to  be  the  specific  germ,  and  claimed 
to  have  been  able  to  produce  the  disease  in  animals  by  introducing  the 
secretion  into  the  trachea.     Deichler-KuHow  claimed  that  there  was 
always  present  in  the  sputum  an  organism  of  the  nature  of  a  protozoon 
which  possessed  ameboid  motion.     And,  while  other  investigators  have 
repeatedly  described  various  organisms  as  existing  upon  the  respiratory 
mncoos  membrane,  the  researches  of  Afanassieff  in  1887  have  attracted 
the  most  attention.     This  observer  isolated  a  short  bacillus,  which  he 
named  the  bacillus  tuMiis  convulsivafj  and  of  which  he  was  able  to  obtain 
pure  cultures  upon  various  media.     Animals  inoculated  upon  the  respir- 
atory mucous  membrane  with  these  cultures  exhibited  some   of  the 
symptoms  of  the  disease  and  developed  catarrhal    conditions  of  the 
respiratory  tract,  with  a  tendency  to  broncho-pneumonia.     These  ob- 
serrations  have  been  confirmed  by  others,  and  a  toxin  has  also  been 
reported  as  present  in  the  urine  of  patients  sufiering  with  pertussis 
which  is  identical  with  that  produced  by  Afanassieff's  bacillus.     Even 
though  it  be  admitted  as  most  probable  that  some  micro-organism  is  the 
cause  of  the  malady,  it  is  by  no  means  clear  how  the  symptoms  are  pro- 
duced or  where  the  principal  seat  of  the  infection  arises.     Some  writers 
have  claimed  that  the  trigeminal  nerve  is  in  a  sensitive  state,  and  that  it 
is  the  irritation  of  its  terminal  filaments  by  the  infectious  catarrhal  pro- 
cess on  the  nasal  mucous  membrane  which  brings  on  the  paroxysms  by 
a  reflex  action.     The  careful  investigations  of  Myer-Huni  and  of  von 
Heroff,  however,  indicate  that  the  catarrhal  inflammation  is  most  pro- 
nounced in  the  mucous  membrane  of  the  nose,  larynx,  and  trachea 
down  to  the  bifurcation,  but  especially  so  on  the  posterior  wall  of  the 
larynx    in  the  interarytenoid  region,   the  so-called   "cough  region.'' 
Knoloff  believes  that  the  parasite  of  whooping-cough  is  a  specific  micro- 
organism, a  protozoon,  and  has  found  uniformly  in  the  fresh  sputa  of 
patients  ameboid  organisms  with  spheric  spores  characterized  by  con- 
centric laminations.      Undoubtedly  we  have  in  whooping-cough  an  in- 
fectious catarrhal  process  which  affects  the  mucous  membrane  controlled 
by  the  superior  laryngeal  nerve,  and  the  value  in  many  cases  of  purely 
local  treatment  indicates  that  the  abode  of  the  germs  is  in  this  region, 
whence  the  poisonous  products  of  their  growth  are  absorbed. 

» Medical  News,  Nov.  9,  1896. 
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The  nature  of  the  "  whoop  '*  has  been  frequently  discussed  to  show 
the  nervous  origin  of  the  disease,  yet  the  infantile  larynx  is  capable  of 
responding  to  purely  neutral  stimuli  owing  to  the  flexible  nature  of  tbe 
young  cartilage.  If  we  carry  a  young  sleeping  child  from  a  warm  room 
out  in  the  cool  air,  the  same  characteristic  whoop  may  be  produced^ 
showing  that  this  reasoning  cannot  be  depended  upon. 

Clinical  History, — The  period  of  incubation  varies  from  four  to  fool 
teen  days  according  to  the  extent  of  catarrhal  trouble  in  the  child  exijitiii 
at  tbe  time,     Goodhart  gives  several  authenticated  cases  in  which  the  ii 
cubation  ended  on  the  eighth  day.     In  the  beginning  the  symptoms  ai 
those  of  a  slight  bronchial  cough*  wbich  has  a  tendency  to  be  more  pn 
nounced  during  the  night.     After  a  few  days  the  cough  assumes  an  ii 
fluenzal  character,  and  at  the  same  time  it  gradually  grows  metallic  i 
ring  and  shows  a  laryngeal  type.     There  \s  some  fever  present.     Thi 
catarrhal  or  feverish  stage  lasts  for  a  week  or  more,  when  it  is  follow 
by  the  paroxysmal  stage,  and  these  stages  are  divisions  of  the  symptoi 
worthy  of  recognition,  as  the  treatment  in  the  first  is  not  applicable 
the  second,     ilany  authorities  speak  of  a  third  stage  as  one  of  decUni 
which  does  not  sharply  occur,  but  includes  the  sei{uence  of  the  disens 
The  catarrhal  stage  lasts  about  one  week  or  ten  days,  during  which  tl 
child  is  ill  at  ease,  is  feverish,  and  has  a  hoarse,  dry  cough.     The  sym] 
toms  may  either  be  entirely  laryngeal  at  first  or  bronchial,  with  a   Ioj 
of  appetite  and  broken  rest  at  night.     Auscultation  at  this  time   wi 
reveal  a  few  moist  or  dry  rdles  in  the  larger  bronchial  tubes,  but  ther 
is  very  little  secretion.     The  cough  seems  to  be  out  of  proportion  to  th 
physical  signs.     As  the  catarrhal  stage  proceeds  the  cough  cof! 
to  indicate  its  character  by  becoming  more  noisy,  increasing  espr 
night.     The  physiognomy  of  the  child  commences  to  change,  the  face 
swollen,  the  eyes  suflused  and  watery,  the  under  lids  swollen  and  pink  il 
color.     This  is  one  of  the  most  jdecisive  indications  of  the  trouble,  ati< 
may  be  recognized  by  a  careful  observer  a  few  days  before  the  **  whoop 
begins  which  stamps  the  disease  and  ushers  in  the  second  stage.     Th© 
commencement  of  the  paroxysmal  stage  is  f[uite  different  from  the  ea^ 
and  more  constant  coughing  of  the  first  stage*     If  the  child  is  in  bei 
the  onset  of  a  paroxysm  is  usually  quite  sudden,  but  if  he  is  up  am 
playing,  there  is  a  period  of  restlessness,  a  premonition  of  the  oomi 
storm  similar  to  the  aura  in  epilepsy,  and  the  child  may  even  have  ti 
to  run  to  his  mother  or  nurse  before  the  paroxysm  comes  on.     Usual! 
the  paroxysms  are  induced  by  a  quick  inspiration,  as  during  drinkin^ 
eating,  or  crying.     The  first  (expiratory)  part  is  short,  and  followed  b; 
a  short  whoop ;  this  is  very  quickly  followed  by  a  long  series  of  sho: 
expiratory  efforts  and  a  second  and  longer  whoop,  when  the  paroxys 
may  cease.     In  some  cases  a  third  and  a  fourth  may  quickly  follow*  u 
til  the  child  is  quite  exhausted.     The  paroxysms,  whether  short  or  Ion 
generally  terminate  with  vomiting  or  eructation  of  a  i^uantity  of  strin^ 
mucus.     Food  is  ejected,  and  in  most  cases  a  litde  blood  is  mixed  wit 
the  vomited  mucus. 

At  this  stage  of  the  disease,  if  at  all  severe,  the  countenance  of  thi 
child  is  characteristic,  and  so  much  so  that  a  mistake  is  no  longer 
sible:  the  features  are  swollen,   puffy,  and  dusky  in  color;   Uie  ©y 
are  injected,  the  lids  swollen  and  pink  ;  the  skin  livid,  due  to  a  miimte 
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'  ffchjiDosis  of  the  smaller  capillaries.  In  many  cases  there  will  be  ex- 
fravasation  of  blood  bcDeatb  the  coDJunctiva,  due  to  the  violence  of  the 
congestive  cough.  If  the  chest  be  examined  at  this  stage,  it  will  tell 
bat  little^  provided  we  have  no  broncho-pnuumonia,  though  a  few  moist 
ril^B  may  be  found  scattered  through  the  larger  tubes. 

The  spasmodic  stage  of  whooping-cough  has  no  set  duration  and 
7ajries  frequently  in  intensity.  In  severe  cases  it  may  consist  of  twenty 
to  forty  paroxysms  during  the  twenty-four  hours.  Some  spasmodic 
coiighs  are  not  acrompanied  by  a  whoop,  and  the  absence  of  this  sign 
ms^x  be  noted  in  very  young  children,  a.s  well  as  in  those  that  are  very 
ill  with  broncho-pneumonia.  Borne  children  vomit  after  a  coughing 
ap^ll  without  the  whoop- 
It  is  frequently  observed  that  long  after  the  spasmodic  spell  has  come 
to  »n  end  the  paroxysms  return  again  and  again,  perhaps  years  after- 
ir^T-d,  with  almost  charactenstic  features,  evidently  acting  under  the 
stixBulus  of  some  perfectly  neutral  catarrh. 

Complications.^ — In  severe  cases  the  complications  are  likely  to  be 
n^^ruerous. 

EptBtaxis  often  occurs  in  children  ;  hemoptifsis  when  vomiting  is  fre- 
cim&cnt;  ulceration  of  thefrenum  linguit*  in  violent  coughing;  convuhions 
ix^  vigorous  children:  un<l  hroiicho-pneiuftOHHi,  pleurht/,  pericttrditiSy 
Icm-r-ifngith,  and  hernia  in  severe,  prolonged  coughing.  Convulsions  and 
bx-oncho-pneumonia  are  alarming;  in  young  children  a  profound  stupor 
ta^lses  the  place  of  the  convulsions,  and  the  latter  then  become  of  graver 
significance. 

Sequelae* — Acxtte  nephritk  frequently  occurs,  and  is  as  severe  as 
tViat  found  in  scarlet  fever,  although  the  condition  has  not  received  the 
recognition  it  should  from  the  authorities.     In  a  series  of  over  200  cases 
I   liave  found  the  kidneys  affected  in  20  per  cent,     Emavmtion  is  a  very 
important  sequence  of  pertussis.     All  the  viscera  are  liable  to  fatty  de- 
generation, and  nutritional  changes  open  the  door  to  cheesy,  glandular 
alterations,  and  eventually  to  a  secondary  tuberculosis.     Atelectasis,  by 
^^Hailing  lung-.space,  frequently   brings  about  a  general  collapse,  and 
^"is  condition   very  frequently  explains   the  flattened  cheat  found   in 
young  adults.     Emaciation  may  also  be  due  to  mueoua  dtseasej  a  chronic 
gastro-intestinal  catarrh  of  long  standing. 

Prognosis. — ^ Associated  with  its  complications,  pertussis  is  a  very 
*^tal  disease,  especially  in  children  under  two  years  of  age.  Dolan  re- 
?^rds  it  as  third  in  rank  among  the  fatal  diseases  of  England,  where 
tbe  ileath-rate  per  million  is  five  thousand  annually.  The  deaths  occur 
chiefly  among  children  of  the  poor  and  in  bottle-fed  infants. 

Giodhart  regards  whooping-cough  as  the  most  fatal  of  all  the  dis- 

J^  in  children  under  one  year  of  age.      He  places  the  mortality  as 

t  *^gh  aa  12  per  cent.,  and  thinks  that  this  is  not  too  high ;  his  state- 

f  toeat,  however,  is  hardly  warranted,  as  he  includes  the  deaths  from  the 

^^j  sequelse  which  we  cannot  estimate.     Ashby  and  Wright  place  the 

Mortality  at  7.6  per  cent. 

Biag:iiOSis. — Young  infants  usually  do  not  ^' whoop,*'  but  cough 
•paBinodically.  Children  with  phnrrt»t/  or  pneumotna  do  not  whoop, 
J^t  we  diagnose  whooping-cough  by  the  preceding  catarrhal  fever, 
'rom  mjliu:ma  in  its  early  stages  it  is  most  difficult  to  differentiate  the 
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affection.  The  pink  under  eyelid  has  to  me  been  the  most  certain  aign. 
When  the  whoop  appears  and  daring  the  existence  of  an  epidemic,  how- 
ever,  the  diagnosis  may  be  rendered  certain. 

The  diagnostic  points  prior  to  the  whooping  stage,  enunciated  by 
Eustace  Smith  (viz.  ^^  If  a  child  be  made  to  bend  back  the  head,  so  thai 
his  face  becomes  almost  horizontal,  and  the  eyes  look  straight  upward 
at  the  ceiling  above,  a  venous  hum,  varying  in  intensity  according  to 
the  size  and  position  of  the  diseased  glands,  is  heard  with  the  stetho* 
scope  placed  upon  the  upper  bone  of  the  sternum.  As  the  chin  is  now 
slowly  depressed  the  hum  becomes  less  loudly  audible,  and  ceases 
shortly  before  the  head  reaches  its  ordinary  position  *')  has  not  been 
very  satisfactory.  It  is  true  that  we  do  recognize  the  hum  caused  by 
the  enlarged  bronchial  gland,  but  it  occurs  long  after  other  symptoms 
are  manifest,  and  thus  its  importance  is  much  lessened. 

I  have  for  several  years  been  able  to  place  considerable  value  on  the 
peculiar  puffiness  of  the  mucous  membrane  of.  the  eyes  and  the  swollen 
or  edematous  condition  of  the  whole  face  and  almost  dusky  color.  This 
condition  may  exist  for  days  before  the  catarrhal  symptoms  have  ex- 
tended throughout  the  respiratory  mucous  membrane.  The  cough  at 
this  stage  may  not  be  at  all  suggestive:  it  may  be,  in  fact,  purely 
bronchiiU. 

This  symptom  of  fulness  about  the  eyes,  which  is  quite  as  constant 
as  in  meoMles^  would  in  fact  suggest  that  disease,  and  must  be  differen- 
tiated from  it.  As  we  are  able  to  diagnose  measles  by  its  appearance 
first  on  the  hard  palate,  so  I  contend  we  may  diagnose  whoopinff-coagh 
in  its  earliest  stage  by  the  characteristic  swollen  condition  of  the  eyes 
and  face.  I  insist  upon  this  factor  as  of  the  greatest  importance^*  as 
its  recognition  will  enable  us  to  institute  specific  treatment  early, 
when  the  disease  is  yet  local  and  may  be  brought  more  speedily 
under  control. 

Treatment. — The  gravity  of  pertussis  is  scarcely  appreciated 
either  by  the  general  physician  or  the  public,  and  there  is  more  crim- 
inal neglect  in  connection  with  whooping-cough  than  with  any  other 
disease.  Medicinal  treatment  is  exceedingly  unsatisfactory,  although 
the  therapeutic  measures  are  boundless :  just  as  in  phthisis  and  diph- 
theria, they  cover  the  whole  domain  of  the  Pharmacopeia,  and  we  have 
as  yet  found  no  specific.  The  remedies  most  in  use  are  the  antispas- 
modics and  the  germicides. 

Whooping-cough  has  a  striking  parallel  in  diphtheria,  in  that  it 
has  in  its  early  stages  a  local  manifestation  in  its  strong  tendency  to 
fasten  itself  upon  the  throat.  How  long  this  period  exists  we  know  to 
a  certainty  no  more  than  we  know  just  how  long  diphtheria  is  parelr  a 
local  throat-poison;  yet  there  is  undoubtedly  a  period  in  whooping- 
cough,  as  there  is  in  diphtheria,  long  or  short,  in  which  the  vims — ^if 
it  could  be  recognized — could  be  destroyed  and  the  disease  terminated. 
To  abort  cases  thus  within  two  weeks  is  not  unusual,  and  this  explains 
the  number  of  reported  cures  made  by  germicidal  remedies. 

I  have  notes  of  2  recent  cases  in  which  the  characteristic  whoop  com- 
menced at  once  with  the  general  catarrhal  symptoms,  and  was  cut  short 
by  a  hydrogen-peroxid  gargle.  I  think  these  2  cases  illuatrate  vor 
clearly  the  fact  that  the  germs  of  the  disease  will  locate  on  the  rnaooos 
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nembrane  of  the  respiratory  passages  and  bring  about  a  nerve-discharge 
which  ends  in  the  characteristic  whoop.  In  my  treatment  of  this  dis- 
ease I  find  the  greatest  necessity  of  recognizing  the  nature  of  the  trouble 
eirly  in  the  catarrhal  stage.  If  I  can  satisfy  myself  that  I  am  dealing 
with  a  case  of  early  pertussis,  my  methods  of  procedure  are  much  differ- 
ent from  what  they  would  be  if  the  case  were  well  advanced.  We  must 
remember  that  the  two  stages  are  not  sharply  defined,  and  that  many 
eues  entirely  lack  the  catarrhal  stage,  just  as  there  are  many  cases  that 
do  not  whoop. 

Pertussis,  as  we  all  know,  is  a  notoriously  unsatisfactory  disease  to 
Binage,  and  if  we  put  our  whole  confidence  on  a  single  remedy,  we  are 
likely  to  meet  with  Iceen  disappointment.  The  drugs  I  have  found  most 
eieient  in  the  catarrhal  stage  have  been  hydrogen  peroxid  in  sterilizing 
the  naso-pharynx,  and  asafetida,  occasionally  used  for  the  paroxvsms. 
BdUdonna  is  to  a  high  degree  beneficial  in  young  children.  I  push  this 
drag  until  I  get  the  full  toxic  effects,  when  I  am  generally  rewarded 
with  a  diminution  of  the  suggestive  characteristics  of  the  cough. 

To  be  more  explicit,  I  will  detail  the  methods  of  procedure  in  a  fam- 
ily in  which  I  have  instituted  my  plan  of  thorough  treatment :  A  child  of 
four  years  attending  kindergarten  was  brought  to  me  with  a  suspicious 
cough.  The  history  was  given  of  an  exposure  of  over  two  weeks  prior. 
The  child  had  coughed  for  a  few  days,  more  at  night  than  in  the  daytime ; 
WI8  feverish  during  the  evenings ;  showed  slightly  swollen  eyelids,  thus 
raggesting  the  nature  of  the  impending  trouble.  I  ordered  hydrogen 
peroxid  and  pure  glycerin  in  equal  parts,  which  were  well  diluted  and 
thoroughly  sprayed  through  the  naso-pharynx  every  four  hours.  The 
diet  was  light  and  digestible ;  out-door  life  was  encouraged,  except  on 
windy  days.  All  excitement  was  avoided,  so  as  to  avoid  the  precipita- 
tion of  any  additional  paroxysms.  At  night  the  child  was  placed  in  a 
Urge,  well-ventilated  room,  and  over  its  cot  was  erected  a  mosquito  net- 
ting, 80  as  to  prevent  any  unusual  draught — a  procedure  which  I  have 
foond  highly  beneficial,  as  it  materially  lessens  the  number  of  the  noc- 
tornal  paroxysms.  When  the  cough  was  fully  established  and  was 
leoompanied  by  eructations  of  stringy  mucus,  I  commenced  the  exhibi- 
tion of  the  mixture  of  asafetida  ^  dram  (2.0)  every  two  hours.  The 
record  of  the  paroxysmal  stage  was  as  follows :  The  first  week  averaged 
?ix  coughing  spells  per  day ;  the  second  week  averaged  ten  per  day ; 
the  third  week,  four  paroxysms ;  and  the  fourth  and  fifth  weeks  aver- 
aged about  two  paroxysms  during  the  twenty-four  hours.  When  the 
Tounger  brother,  but  eight  weeks  old,  commenced  to  show  evidences  of 
the  disease,  I  first  used  hydrogen  peroxid  as  in  the  older  brother,  and 
immediately  followed  it  with  asafetida.  This  case  continued  scarcely 
four  weeks  when  all  symptoms  subsided. 

Mistura  asafoetida,  however,  is  at  times  disappointing,  even  in  younger 
children.  My  second  choice  is  the  tincture  of  belladonna,  exhibited  in 
doses  of  one  drop  for  every  month  of  the  child's  life,  the  doses  being 
rtpidly  increased  until  toxic  effects  are  reached.  Then  I  gradually  in- 
crease the  amount  as  tolerance  of  the  drug  seems  to  be  established.  In 
Tery  young  children  I  have  obtained  good  results  from  the  use  of  a 
freshly-prepared  belladonna  plaster  placed  between  the  scapulae,  and 
the  physiologic  action   of  the   drug  seems  thus  to  be  more  constantly 
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maintained.  The  plaster  may  be  changed  at  the  end  of  one  week.  Li 
a  number  of  very  troublesome  cases  in  young  children  I  have  gained  a 
decided  advantage  by  an  application  of  a  2  per  cent,  cocain  solution 
directly  to  the  naso-pharynx.  This  treatment,  however,  does  not  pre- 
clude the  use  of  hydrogen  peroxid,  which  should  be  continued  through- 
out the  catarrhal  stage. 

Bromoform  was  resorted  to  in  fully  20  per  cent,  of  my  cases,  and 
was  a  keen  disappointment ;  it  seemed  merely  to  stupefy  the  patient 
and  did  not  apparently  shorten  the  progress  of  the  disease.     The  coal- 
tar  products,  pushed  to  the  toxic  limit,  modified  the  disease  but  slightly. 
Belladonna  and  antipyrin  in  combination  gave  better  results  than  either 
alone.     Quinin,  chloral,  creasote,  carbolic  acid,  I  found  to  be  of  little 
practical  use,  owing  largely  to  difficulty  in  administration.     This  out- 
line of  the  drug-treatment  in  whooping-cough  has  reference  solely  to 
the  catarrhal  and  paroxysmal  stages  of  the  disease.     As  important  ad- 
juncts to  the  management  of  the  disorder  careful  hygiene  must  be  en- 
forced, and  a  diet  of  the  simplest  character  and  a  uniformly  quiet  life 
maintained.     Throughout  the  whole  course  of  the  disease  out-door  life, 
as  far  as  possible,  should  be  encouraged,  and  if  convenient  a  sojourn  at 
the  sea-shore  will  shorten  the  progress  of  the  trouble  and  limit  to  » 
great  extent  the  number  of  sequelae. 


PAROTITIS. 

{Mumps ;  Parotiditis ;  Epidemic  Parotitis.) 

Definitioii. — An  acute  contagious  disease,  characterized  by  an  in- 
flammation and  swelling  of  the  parotid  gland,  and  occasionally  by  an 
involvement  of  the  salivary  glands,  the  testicles,  and  in  the  female  the 
mammae. 

Pathology. — Opportunities  for  post-mortem  examinations  are  rare, 
leaving  in  some  doubt  the  pathologic  course  of  the  disease;  but  it 
probably  begins  as  a  catarrhal  inflammation  of  the  ducts,  involving  the 
periglandular  connective  tissue.  The  inflammation  is  seldom  severe 
enough  or  of  such  a  nature  as  to  produce  suppuration. 

biology. — Mumps  is  undoubtedly  a  constitutional  or  blood-disease 
with  local  manifestations.  "It  is  a  question,"  Goodhart  says,  "with 
mumps  whether  this  disease  shall  be  placed  with  the  specific  diseases  or 
with  those  affecting  the  parts  or  organs  with  which  the  symptoms  more 
particularly  concern  themselves.*' 

The  disease  is  no  doubt  of  microbic  origin,  but  the  specific  organism 
has  not  yet  been  isolated,  and,  while  there  has  been  some  reason  to  be- 
lieve that  it  is  a  bacillus,  this  has  not  been  proved  and  is  still  doubtful. 
It  is  highly  contagious,  and  at  times,  usually  during  the  spring  and 
autumn,  becomes  epidemic.  It  is  communicated  principally  by  the 
breath  and  exhalations,  the  greatest  source  of  contagion  being  the 
salivary  secretions.  It  may,  however,  be  carried  by  a  third  person  or 
by  fomites,  and  is  most  liable  to  be  communicated  during  the  begin- 
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sing  of  the  attack,  although  the  contagiousness  continues  until  after  the 
Ribridence  of  the  febrile  symptoms.  It  occurs  mostly  among  children 
tod  young  adults,  infants  and  old  persons  being  rarely  affected,  while 
Dtles  are  more  liable  than  females.  One  attack  usually  gives  immunity 
from  a  second  attack  in  the  same  gland. 

Clinical  History. — The  average  period  of  incubation  is  fourteen 
dijs,  but  it  may  develop  as  early  as  ten  or  as  late  as  twenty  days  after 
exposure.  The  invasion  is  marked  by  languor  and  a  temperature  from 
lOP  to  108^  F.  (88.3°-89.4°  C),  with  possible  headache  and  vomit- 
ing; the  patient  complains  of  pain  at  the  angle  of  the  jaw,  and  this 
is  greatly  increased  if  an  acid  (such  as  vinegar)  is  swallowed.  With 
these  symptoms  is  noticed  a  pvriform  swelling  of  the  parotid  glands, 
the  one  on  the  left  side  usually  appearing  first,  and  the  other  one 
800D  following.  Occasionally  cases  are  seen  in  which  but  one  gland  is 
iDTolved,  or  the  swelling  may  begin  in  both  at  the  same  time.  This 
increases  gradually  until  some  time  between  the  third  and  sixth  days, 
iDTolving  the  other  salivary  glands  and  causing  marked  disfigurement ; 
the  swelling  fills  the  depression  beneath  the  ear  and  extends  to  the 
cheek  and  neck,  the  most  prominent  part  being  just  below  and  pressing 
outward  the  lobe  of  the  ear.  The  salivary  secretions  are  generally 
iDQch  increased,  though  there  may  be  the  opposite  condition  of  marked 
dnrness  of  the  mouth.  When  the  swelling  has  reached  its  height,  pres- 
sure od  the  adjacent  tissues  causes  a  disagreeable  sensation  of  tension, 
and  chewing,  swallowing,  and  even  speaking,  are  at  times  painful  and 
difficolt  The  skin  over  the  affected  part  may  be  of  a  pale  or  of  a  dull- 
red  color.  Ringing  in  the  ears  and  a  dulling  of  the  hearing  is  common. 
The  nervous  system  may  be  affected,  causing  headache  and  delirium,  or 
a  low  typhoid  state  may  be  present.  The  duration  is  about  one  week 
(six  to  ten  days),  after  which  time  the  swelling  subsides,  and  by  the 
tenth  or  twelfth  day  entirely  disappears. 

Diagnosis. — The  diagnosis  is  easy,  the  nature  and  position  of  the 
iwelling  and  the  course  of  the  disease  being  characteristic,  while  the 
(mi  that  the  tonsils  are  seldom  involved  prevents  a  diagnosis  of  acute 
ton«illitis. 

Occasionally,  however,  in  the  course  of  septic  infection  or  after 
operations,  or  owing  to  the  extension  of  inflammation  along  the  duct 
from  the  mouth,  the  parotid  gland  becomes  the  seat  of  an  acute  inflam- 
oiation  at  first  hardly  distinguishable  from  mumps.  The  existence  of  a 
pottible  source  of  infection,  and  the  fact  that  the  gland  under  these 
drcomstances  usually  undergoes  suppuration,  should  lead  to  the  recog- 
Aition  of  the  true  nature  of  the  case. 

Complications  and  Sequelse. — Mumps,  as  a  rule,  runs  a  mild 
coarse  without  any  serious  symptoms,  but  occasionally  complications 
arise  that  tax  the  skill  of  the  physician  to  the  uttermost.  The  most 
common  of  these  are  orchitis  in  the  male,  which  may  be  followed  by 
atrophy  of  the  testicle ;  and  mastitis^  ovaritisy  or  vulvo-vaginitis  in  the 
female,  especially  after  puberty.  These  complications  appear  after  the 
nibfideDce  of  the  swelling  of  the  glands  of  the  neck,  only  occasionally 
derelopiDg  while  the  glands  are  still  affected,  though  cases  have  been 
reported  in  which  the  disease  first  manifested  itself  by  involvement  of 
the  sexnal  organs.    This  complication  lengthens  the  course  of  the  attack 
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increases  the  conatitutiona!  Bjmptonis,  but  tbe  rule  is  complete  ^^ 
0titi9  media  sometimes  occurs,  and  a  lesion  in  the  audilorr 
nerve,  with  more  or  less  deafness  (which,  unfortunately,  may  be  perma- 
nent), has  been  observed.  Meninffftu,  with  active  braixL-symptonis, 
favntf  paruli/sk.,  vonvuhions,  albuminuria^  and  arthritidj  have  all  been 
noted  iu  certain  cases. 

Treattnent.— The  patient  should  be  kept  in  a  well-ventilated  room 
of  even  temperature,  and  in  bed  if  the  fever  is  at  all  severe,  and  should 
be  isolatetl  from  those  who  have  not  had  tbe  disease.  Either  hot  or 
cold  applications  to  the  ewelling  will  often  give  relief,  and  supjiort  to 
the  swollen  gland  by  means  of  cotton  and  a  bitndage  is  very  comforting, 
Saline  laxatives  may  be  given,  and  aconite  or  some  simple  fever-mixture 
at  the  beginning  of  the  attack  is  usually  indicated.  These  simple 
measures  are  all  that  are  required  in  an  ordinary  case,  while  complica- 
tions or  unusual  conditions  must  be  treated  as  they  arise. 
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TUBERCULOSIS, 

Hafinitloil. — A  chronic  (less  freauently  acute)  infectious  disease, 
caused  by  the  bacillus  tuberculosis.  This  organism  produces  specific 
lesions,  taking  the  form  either  of  separate  nodular  masses  or  diffuse 
growths,  infiltrating  the  tissues,  while  aggregations  of  these  element- 
ary tubercles  give  rise  to  large  tubercular  masses.  Tubercles  underg<> 
caseation  and  sclerosis,  followed  in  turn  by  ulceration  (in  consequence 
of  secondary  pyogenic  infectiou),  or,  more  rarely,  calcification. 

Historic  Note. — Prior  to  the  discovery,  in  the  early  part  of  the 
ninetcentli  century,  by  Baylo  and  Laennec,  of  the  tuberculous  new 
growth  as  a  distinctive  body,  this  disease  had  been  studied  chietly  from 
a  clinical  point  of  view.  At  this  early  period  the  disease  wag  believed 
to  consist  chiefly  of  a  suppurative  process,  and  in  its  observation  the 
physician  was  unaided  by  auscultation.  Later,  the  tubercle  was  recog- 
nized as  a  small  rounded  nodule  witbont  any  special  histologic  cba^ 
racteristics.  Villemin  in  IHtifj  performed  his  epoch-making  experi- 
ments, and  the  tubercle  was  no  longer  distinguishod  by  iti»  analomi 
characters  alone.  Though  the  theory  of  the  infectious  nature 
tuberculosis  had  been  previously  advanced  by  Bueh!  and  others, 
was  first  clearly  demonstrated  by  Villemin's  beautiful  inoculatioi 
experiments  upon  rabbits  and  guinea-pigs  with  particles  of  tubereuli 
and  cheesy  substances,  producing  the  characteristic  lesions  of  tiiberen^ 
losis.  It  then  remained  for  Koch  to  discover  (in  1881)  the  specific 
cause  of  the  most  important  of  all  human  ills — the  tubercle  bacillus. 
So  soon  as  the  specificity  of  the  disease  was  definitely  established  it 
became  clear  that  the  associated  inHammatory  processes,  that  were  fo^ 
merly  believed  to  be  primary  and  to  hold  first  place,  were  secondary. 
The  important  role,  however,  played  by  the  latter,  particularly  in  the 
production  of  the  general  features  of  the  disease,  will  be  shown  here% 
after. 

GeograpMc    Distribution* — Tuberculosis    prevails     in    almost 
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quarter  of  the  globe,  but  is  more  prevalent  in  certain  ktitudes  than  in 
others.  Thus,  in  general  terms,  it  may  be  said  to  prevail  more  exten- 
sively in  warm  than  in  cold  eonntrics,  though  it  lessens  in  frequency  as 
we  approach  either  pole.  Local  conilitions,  however,  exercise  a  more 
decisive  influence  in  engendering  predisposition  than  mere  geographic 
position.  It  is  of  tjuite  frequent  occurrence  in  all  densely  populated 
municipalities^  and  more  especially  in  tlie  overcrowded  sections  of  the 
latter ;  this  fact  explains  why  the  inhabitants  of  cities  of  the  North  are 
but  little  less  spared  than  those  of  the  cities  of  the  South,  On  the  other 
hand^  residents  of  mountainous  countries,  owing  to  the  purity  of  the 
atmosphere  and  the  elevation,  are  rarely  among  its  victims.  The  inHu- 
ence  of  rave  in   predisposing  to  tuberculosis  sliould  also  be  mentioned 

j^here,  the  South  Sea  Islanders,  the  Indians,  and  the  colored  race  being 

Ipeeuliarly  liable. 

General  Pathology  of  Tiibercnlar  I^esions. — Distribution  of 
the  Lesions  in  the  Body. — Tuberculous  new  growths  elect,  most  fre- 
quently, the  lung,  and  when  the  disease  occurs  in  the  adiidt  this  organ 

'ii  almost  invariably  implicated.  Next  in  frequency  follow  the  larynx, 
intestines,  peritoneum,  urogenital  organs,  and  the  brain.  The  other 
chief  viscera  of  the  body  (spleen,  liver,  heart,  etc,  particularly  the  lat^ 
ter)  are  less  frequently  the  seat  of  tuberculosis.  In  children  the  lesions 
exhibit  a  different  distribution,  the  favorite  seats  being  the  ]ymph-glands> 
intestines,  bones,  and  joints.  In  them  the  distribution  corresponds 
pretty  closely,  if  we  except  the  bronchial  and  mesenteric  glands,  to  that 
of  surgical  tuberculosis. 

The  Elementary  (Nodular)  Tubercle* — This  may  be  developed  in  any 
tissue  to  which  the  tubercle  bacillus  has  found  its  way,  and  the  presence 
of  the  bacillus  is  its  sole  distinguishing  feature,  since  the  self-same 
bodies  are  generated  by  other  micro-organisms — e.  g.  certain  of  the 
worms  (eggs  of  the  distoma),  actinomycea,  aspergilhis  glaucus,  and  even 
as  a  result  of  irritation  by  certain  ibreign  bodies  {podophyllum).  Various 
forms  of  pseudo- tuberculosis  have  been  described,  but  all  are  due  to  bac- 
teria that  differ  from  the  bacillus  tuberculosis.  Mallassez  and  Vignal 
described  a  form  produced  by  a  micrococcus  occurring  in  a  zooglea,  and 
this  observation  was  later  confirmed  by  Nocard,  Eberth,  and  others* 
Charrin  and  Rogers  have  described  still  another  form,  in  which  they 
found  bacilli  about  Ifj.  long,  actively  motile,  and  growing  freely  upon 
ordinary  media,  but  not  growing  upon  glycerin  and  agar,  and  not  lique- 
fying gelatin. 

The  various  stages  lo  the  development  of  a  tubercle  are — 
(a)  Proliferation  of  the  fixed-tissue  elements  (connective  tissue,  en- 
dothelium of  the  capillaries,  etc.)  of  the  part  infected,  due  to  the  local, 

i'fpecific  irritant  action  of  the  bacilli.       These    anatomic    products    are 

'  transformed  into  epithelioid  and  giant  cells.  The  epithelioid  cells 
assume  various  shapes,  chiefly  rounded  and  polygonal ;  they  have  vesic- 

(ular  nuclei,  and  soon  show  tubercle-bacilli  in  their  interiors.  A  certain 
proportion  of  the  epithelioid  cells,  as  the  result  of  increase  in  their  size 
and  a  repeated  division  of  their  nuclei,  become  gtant  celU,  The  latter 
occupy  tne  center  of  the  tubercle,  and  also  contain  bacilli,  the  number 
of  giant  cells  and  of  the  bacilli  being  largely  reciprocal.  Thus,  the 
giant  cells  are  numerous  in  tubercular  lymph-glands,  joints,  etc.^  in 
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which  the  bacilli  are  relatively  few ;  on  the  other  hand,  they  are  scantv 
in  miliary  tubercles,  in  which  the  bacilli  are  numerous — two  facts  that 
lend  su^ort  to  the  view  held  by  many  authors  that  giant  cells  display 
phagoog^tic  action. 

(h)  About  the  site  of  infection  a  diapedesis  of  leukocytes  occurs  in 
the  nature  of  a  defensive  inflammatory  process.  At  first  the  leukocytes 
are  of  the  polynuclear  variety  and  are  quickly  destroyed ;  but  later 
mononuclear  leukocytes  Hymphocytes)  appear.  These  latter  resist  the 
action  of  the  bacilli,  ana  I  think  their  true  function  is  a  phagocytic 
one.  The  various  forms  of  cells  described  are  connected  and  sur- 
rounded by  a  reticular  stroma  ''  formed  by  the  fibrillation  and  rarefac- 
tion of  the  connective-tissue  matrix  ''  (Baumgarten). 

The  ftdly-developed  tubercles  are  small,  nodular  bodies  whose  diam- 
eters range  from  ^  to  2  or  3  mm.  At  first  they  are  almost  transparent, 
but  soon  lose  this  quality  in  consequence  of  the  further  changes  de- 
scribed below.  They  are  non-vascular  bodies,  and  invariably  undergo 
(a)  caseation  and  (^  sclerosis. 

(a)  Caseation. — -This  implies  "coagulation-necrosis" — a  destructive 
process  proceeding  from  the  center  toward  the  periphery  of  the  tubercle, 
and  the  result  of  the  local  action  of  the  bacilli  or  their  chemical 
secretions.  The  cells  are  thus  transformed  into  a  uniformly  yellow- 
ish-gray, structureless  matter.  When  the  foci  are  numerous  and  closely 
set,  fusion  may  occur,  with  the  production  of  larger  or  smaller  homo- 
geneous masses  (cheesy  pneumonia).  The  latter  may  soften,  resultiug 
in  the  formation  of  cavities :  this  is  due,  usually,  to  secondary  pyogenic 
infection,  causing  ulceration.  Less  frequently  the  cheesy  masses  under- 
go calcification  or  become  encapsulated.  Such  masses  may  remain  in- 
definitely and  are  practically  harmless. 

(b)  Sclerosis. — Preceding  and  during  the  time  that  cell-deatniction 
is  going  on  in  the  center  of  the  tubercles  the  protective  forces  of  nature 
are  asserting  themselves,  though  too  often  without  avail.  In  the  first 
place,  hyaline  transformation,  with  conversion  of  the  cellular  elements 
into  fibrous  tissue,  occurs.  Freauently,  now,  the  center  of  the  tubercle 
is  caseous  and  contains  bacilli,  while  the  peripheral  parts  are  quite  hard 
and  do  not  contain  bacilli.  The  fibroid  change  may  pervade  the  entire 
tubercle.  Again,  the  fibroid  element  in  the  tissues  immediately  sur- 
rounding the  tubercle  may  be  greatlv  increased  and  form  new  connective 
tissue,  and  this  process  be  followed  by  secondary  contraction,  convert- 
ing the  tubercle  into  a  firm  fibrous  nodule.  The  fibroid  change  in  its 
completest  development  is  observed  in  tuberculosis  of  serous  membranes, 
especially  of  the  peritoneum. 

Whether  in  any  given  case  the  destructive  forces,  on  the  one  hand, 
or  the  conservative,  on  the  other,  shall  come  off  victorious  depends  upon 
several  conditions.  Though  natural  immunity  is  probably  unknown* 
yet  under  certain  circumstances  and  at  certain  times  tissue-soils  may 
successfully  resist  bacillary  invasion.  The  bacilli  of  tuberculosis  doubt- 
less produce  special  toxins  {vide  Etiology),  and  hence  there  is  a  reason- 
able probability  that  the  tissues  and  liquids  of  the  body  manufacture  an 
antitoxin.  The  latter  agent  may  therefore  constitute  one  of  Nature's 
chief  means  of  defence.  There  are  also  soils  that  are  moderately  recep- 
tive, and  these  may  become  infected ;  but  sooner  or  later  the  destruction 
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of  the  invading  parasite  may  be  determined  by  altered  soil-conditions — 
chiDgee  induct  by  Nature's  benign  and  curative  efforts.  It  is  prob- 
able that  in  such  instances  the  favorable  issue  is  8om*etimes  to  be  ascribed 
to  the  fact  that  relatively  few  bacilli  find  lodgement,  so  that  the  average 
phagocytic  activity  and  other  protective  processes  suffice.  But  when 
the  bacilli  fall  upon  a  soil  that  is  altogether  favorable  to  their  growth 
their  pernicious  influence  cannot  be  arrested,  since  the  means  that  usually 
torn  the  scales  in  favor  of  a  cure  are  wanting. 

We  are  now  prepared  to  understand  the  coarser  appearances  pre- 
sented by  tuberculous  lesions,  especially  of  the  lungs.  Fusion  of  mi- 
nute centers  of  infection  or  of  miliary  tubercles  results  in  the  formation 
of  Inrger  nodules  or  areas,  which  leaa  by  a  process  of  local  extension  to 
iijf%9e  tuberculous  infiltration  (gray  infiltration  of  LaennecV  An  entire 
lobe  may  become  similarly  involved  (tuberculous  pneumonia),  and  '*  there 
miy  also  be  a  diffuse  infiltration  and  caseation  without  any  special  foci, 
a  widespread  tuberculous  pneumonia  induced  by  the  bacilli  *'  (Osier). 

The  term  '^  gray  infiltration  *'  is  misleading  from  a  pathologic  point 
of  view,  since  the  morbid  changes  differ  in  no  essential  manner  from 
thoee  described  as  occurring  in  the  miliary  or  nodular  tubercle.  More- 
ofer,  the  latter  also  presents  a  grayish  appearance.  The  apparent  dif- 
ference between  a  miliary  tubercle  and  diffuse  tubercular  infiltration  lies 
m  the  fact  that  the  latter  displays  a  greater  tendency  to  spread  by  direct 
extension. 

Afsodated  Inflammatory  Processes. — The  tubercle  bacilli  excite  asso- 
ciated inflammatory  processes  in  the  organs  affected,  and  if  the  tubercu- 
lous lesions  run  a  slow  course,  a  limiting  wall  of  true  fibroid  induration 
circumscribes  the  area  involved.  By  means  of  this  induration  the  nat- 
ural protective  forces,  either  temporarily  or  permanently,  check  the 
progress  of  the  local  lesions,  and  the  change  is  strictly  analogous  to  the 
sclerosis  that  takes  place  in  the  peripheral  parts  of  the  elementary 
tubercle  or  immediately  surrounding  the  latter,  as  in  tuberculosis  of 
serous  membranes.  On  the  other  hand,  when  the  tuberculous  infiltra- 
tion is  less  tardily  developed  the  secondary  inflammatory  processes  may 
show  changes  similar  to  those  of  catarrhal  or  croupous  pneumonia.  It  is 
a  noteworthy  fact  that  the  constitutional  features  in  tuberculosis  are  not 
so  mach  dependent  upon  the  primary  as  upon  a  secondary  infection, 
chiefly  with  the  streptococci.  The  latter  are  responsible  for  the  seri- 
ous septic  element  in  certain  varieties  of  tuberculosis  (especially  pul- 
monary), and  some  contend  that  the  tubercle  bacilli  can  excite  suppura- 
tion directly.  The  pus,  however,  in  this  instance  does  not  contain  the 
streptococci,  and  is  sterile.  Mixed  infection  is,  I  believe,  the  rule  {vide 
Pathology  of  Pulmonary  Tuberculosis). 

Btiology.^nie  Specific  Cause  and  its  Physical  Characteristics. — In 
1881,  Koch  discovered  the  tubercle  bacillus,  which  is  the  sole  cause  of 
the  disease.  This  bacillus  is  rod-shaped,  straight  or  somewhat  bent,  and 
slender,  its  length  equalling  about  one-third  or  one-half  of  the  diameter 
of  a  red  blood-corpuscle  (Fig.  24).  Its  extremities  are  slightly  rounded, 
it  is  non-motile,  and  on  the  interior  of  the  bacilli  small  colorless  spots 
can  be  observed  on  microscopic  examination ;  these  clear  spaces  in  the 
bacilli  represent  plasmolysis,  and  have  nothing  to  do  with  spore-forma- 
tion.    Spores  undoubtedly  do  occur,  but  have  not  yet  been  demonstrated. 
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Fio.  24.— Tubercle  baolUui  In  sputum  (Frfinkel  aud 


When  stained  the  bacilli  have  a  somewhat  beaded  appearance,  this  being 
probably  due  to  slight  bulgings  caused  by  the  presence  of  spores.     The 

tubercle  bacillus  is  one  of  tte 
few  varieties  of  bacteria  thai 
retain  the  anil  in  dye  after 
washiness  with   acids. 

Biology,— The  bacilli  can 
be  grown  on  cult  are-media, 
but  not  without  difficulty,  since 
they  demand  an  even  temper- 
iitmv  between  98 '  and  100"  Y, 
(87.7^  C),  or  that  of  the  hu- 
man  body.  The  best  soil  ii 
hlood-serum  previously  coag- 
ulated by  heating.  Over  the 
bitter  may  be  gently  rubbed 
tuberculous  tissue*  which  is 
then  allowed  to  remain  on  tfce 
surface.  The  growth  of  the 
bacilli  requires  about  two 
weeks,  when  colonies  appeir 
as  dry,  grayish-while  or  gray* 
ish-brown,  thin  scales  or  masses  on  the  surface  of  the  culture-medium. 
From  such  cultures  others  may  be  grown  on  glycerin-agar  or  on  the  potato.  M 
Inoculations  into  the  guinea-pig  and  other  animals  are  succeeded  in  V 
two  or  three  weeks  by  the  appearance  of  elementary  tubercles — first, 
locally,  and  then  in  other  organs  of  the  body. 

Ohemical  Products. — The  growth  of  the  bacilli  is  probably  attended 
by  the  formation  of  secretory  products.  Thus  an  albuminoid  substance 
has  been  separated,  and  this  when  injected  into  the  body  of  an 
animal  produces  fever,  lasting  a  day  or  two.  The  albuminoid  sepi 
rated  for  cultures  of  tubercle  bacilli  is  a  nuclear  proteid,  and  not  a  spe 
cific  toxin.  There  have  also  been  isolated  a  ptomain  and,  some  c^nten<} 
an  extract  which  displays  pyogenic  properties  (Koch's  tuberculin).  Th©^ 
constitutional  features  of  the  disease  may  be  ascribed,  in  part,  to  the 
circulation  of  these  poisons  in  the  blood,  but  they  are  probably  infinitely 
less  important  in  this  direction  than  the  products  of  suppuration. 

Sources  of  the  Bacilli. — The  chief  source  of  the  bacilli  is  the  sputum 
of  tuberculous  patients.  It  has  been  shown  that  in  the  advanced  stage 
of  pulmonary  tuberculosis  several  billions  of  bacilli  are  expectorated 
daily  (Nuttall),  and  the  desiccated  sputum  is  wafted  into  the  atmosphere 
in  the  form  of  dust-like  particles  containing  innumerable  bacilli.  When 
the  facts  that  tuberculosis  is  almost  universally  prevalent,  and  that  each 
patient  throws  off  countless  millions  of  bacilli  are  remembered,  it  if 
clear  that  abundant  opportunity  is  everywhere  presented  for  infect ia%^| 
or,  in  other  words,  that  secondary  sources  of  infection  are  numerous^ 
and  varied. 

Bistribution  of  the  Bacilli. — The  tubercle  bacillus  is  exceedingly 
tenacious  of  life,  this  being  its  chief  distinguishing  characteriotic. 
Hence  it  is  found  in  a  viable  condition,  both  (a)  inside  and  (i)  out- 
side of  the  body. 
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(a)  Jnmde  of  the  Bodt/. — As  before  stiitod,  the  number  of  bacilli 
foand  in  tuberculous  growths  varies  within  wide  extremes.  In  general 
terms,  it  may  be  said  that  the  more  rapidly  the  process  advances  the 
greater  the  number  of  parasites  present*  It  must  not  be  forgotten, 
however,  that  the  activity  of  the  tuberculous  processes  is  intimately  con- 
nected with  the  degree  of  resistance  offered  by  the  tissues.  A  chronic 
tuberculous  focus  may  establish  a  fistulous  connection  with  a  vein  or  a 
lymph- vessel,  and  thus  scatter  the  bacilli  to  the  remotest  parts  of  the 
body  :  and  in  snch  instances  (as  the  direct  effect  of  the  original  number 
of  bacilli  present)  a  elironic  is  quickly  converted  into  an  acute  form  of 
tuberculosis.  The  bacilli  may  also  he  found  in  the  bodies  of  non- 
tuberculous  persons.  Strauss^  demonstrated  virulent  bacilli  within  the 
nasal  cavities  of  healthy  persons  whose  positions  necessitated  their  asso- 
ciation with,  and  freijuent  presence  in  rooms  occupied  by,  tuberculous 
patients. 

(b)  TJie  Badlli  Outmde  of  the  Bodi^* — ^Tuberele  bacilli  can  maintain 
their  existence  almost  indefinitely  outside  the  body.  On  the  other  hand, 
they  probably  do  not  develop  or  multiply  under  the  usual  external  influ- 
eiioefl,  though,  as  I  have  said*  their  vitality  is  extraordinary.  Their 
destruction  cannot  be  effected  by  freezing  nor  by  desiccation,  and  they 
survive  for  months  in  water.  Their  power  to  resist  chemical  agents 
(nitric  acid,  etc.)  ia  also  very  great,  but  they  may  bo  destroyed  by  boil- 
ing for  four  or  five  minutes  or  by  exposure  to  the  direct  solar  rays. 
Tubercle  bacilli  arc  undoubtedly  present  in  all  inhabited  phices,  and  it 
IB  obvious  that  they  may  be  conveyed  for  long  distances  by  means  of 
water,  milk,  and  in  many  other  ways. 

The  spiff  urn  dries  and  flies  into  the  atmosphere  in  the  form  of  dust, 
which  not  only  floats  in  this  medium,  but  also  settles  upon  articles  of 
furniture,  the  floor,  the  walls  of  living-rooms,  hospital  wards,  draperies, 
clothing,  bed-linen,  etc. ;  and  from  these  resting-|daces  it  may  be  con- 
veyed back  into  the  atmosphere.  It  has  been  shown,  experimentally, 
that  the  dust  obtained  from  the  walls  or  from  the  air  of  rooms  and  hos- 
pital wards  occupied  b)^  tuberculous  patients  is  fret|uently,  though  not 
invariably,  infected.  It  is  the  in-doo}*  atmosphere^  laden  with  bacilli, 
that  is  especially  liable  to  excite  tuberculosis  when  breathed  more  or 
less  constantly*  In  places  only  rarely  frequented  by  consumptives  the 
dust  is  usually  free  from  virulent  bacilli. 

Modes  of  Infection. — (1)  Inhalation  of  the  Bacilli. — ^In  the  vast  ma- 
jority of  instances  the  bacilli  are  inhaled  with  the  inspired  air,  but  it 
i»  important  to  recollect  that  the  exhaled  breath  of  tuberculous  patients 
is  not  infectious.  It  is  the  dried  sputa  floating  in  the  atmosphere  that 
are  pathogenic  ;  and  occasionally,  when  infection  occurs  in  this  manner, 
the  bacilli  may  attack  first  the  upper  respiratory  passages,  producing 
primary  tuberculosis  of  the  larynx  and  nose.  Almost  invariably,  how- 
ever, primary  infection  takes  place  in  the  smaHer  bronchi,  or  less  fre- 
quently in  the  lttnr/«  ;  and  that  these  are  the  points  of  election  is  shown 
by  the  fact  that  healed  tuberculous  lesions  arc  often  met  with  on  post- 
mortem  examination  in  the  bronchi  and  lungs  of  persons  who  died  of 
other  diseases.  Under  similar  circumstances  the  bronchial  tjlands  may 
be  found  to  present  tuberculous  lesions.     Thus^  in  8  out  of  30  cases  in 
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which  both  old  and  recent  tuberculous  lesions  were  absent  H.  P.  Loomis 
found  the  bronchial  glands  infective  to  rabbits. 

It  is  obvious  that  the  bacilli  which  cause  fresh  cases  come  indirectly 
from  other  tuberculous  subjects,  and  it  has  long  been  supposed  that 
tuberculosis  is  a  contagious  affection ;  unlike  small-pox,  scarlatina,  and 
other  acute  contagious  diseases,  however,  tuberculosis  is  not  trans- 
mitted by  a  single  contact  with  a  person  ill  of  the  disease.  On  the 
other  hand.  Flick  and  others  have  shown  that  persons  who  come  into 
contact  with,  or  who  live  in  close  proximity  to,  affected  persons  fre- 
quently fall  victims  to  the  same  affection.  (''  The  latter  is  as  truly  con* 
tagious  as  the  former,  differing  only  in  degree.")  We  can  safely  say, 
therefore,  that,  though  less  liable  to  be  transferred  by  contact  than  certain 
other  affections,  yet  on  account  of  the  fact  that  tuberculosis  usually  par- 
sues  a  chronic  course  there  is  every  opportunity  for  prolonged  or  re- 
peated contact  with  resulting  infection. 

Flick's  elaborate  topographic  study  of  phthisis  in  the  Fifth  Ward 
of  the  city  of  Philadelphia,  extending  over  a  period  of  twenty-five  years, 
shows  conclusively  that  consumption  obeys  the  laws  of  infectious  and 
contagious  diseases.  His  researches  furnish  incontestable  proof  that  the 
tuberculous  virus  is  limited  to  centers,  and  that  the  latter  owe  their 
existence  to  previous  cases  in  the  same  house  or  locality ;  that  a  house 
which  has  had  a  case  of  consumption  will  probably  have  others  within  a 
few  years,  and  may  have  a  very  large  number  of  cases  in  rapid  succes* 
sion ;  and  that  approximate  houses  are  considerably  exposed  to  the  con- 
tagion. 

The  contagious  theory  of  tuberculosis  gains  support  from  the  fact 
that  husbands  have  been  frequently  observed  to  contract  the  disease 
from  their  wives,  and  the  latter,  since  they  are  more  constantly  con- 
fined in  the  house,  to  become  infected  yet  more  frequently  from  the 
former.  Weber  has  observed  the  case  of  a  tuberculous  husband  who 
lost  four  wives  in  succession,  another  who  lost  three,  and  four  other? 
who  lost  two  each.  In  like  manner,  the  statistical  studies  of  Cornet, 
Niven,  Baer,  and  others  show  that  the  disease  spreads  through  factories, 
prisons,  cloisters,  and  even  among  the  physicians,  nurses,  and  attend- 
ants in  hospitals  for  the  reception  of  tuberculous  patients,  producing  a 
mortality-rate  from  this  disease  ranging  from  45  to  75  per  cent.  Sev- 
enty-three per  cent,  of  nurses  up  to  the  age  of  fifty  die  of  tuberculosis 
(Whittaker).  It  is  obvious  that  those  who  are  engaged  in  making  the 
beds,  dusting  and  sweeping  the  rooms  of  patients,  are  moat  exposed; 
and  on  the  other  hand,  better  hygienic  living  among  these  classes  of 
individuals,  and  improved  hygienic  arrangements  in  prisons,  institutions, 
and  hospitals,  have  been  found  to  reduce,  decidedly,  the  death-rate  from 
this  dread  affection.  This  result  is  to  be  accounted  for  by  the  following 
facts :  (a)  There  is  thus  established  a  greater  tissue-resistance  to  the  bacil- 
lus tuberculosis  on  the  part  of  the  persons  exposed ;  and  (6)  The  germs 
are  thus  to  a  greater  extent  disseminated.  Obviouslv,  then,  in  institutions 
in  which  the  proper  sanitary  precautions  are  usea  there  may  be  few  if 
any  instances  of  communication  by  contagion ;  and  from  the  records  of 
the  latter,  facts  opposed  to  the  contagious  theory  of  the  disease  can 
readily  be  furnished. 

(2)  Infection  by  Swallowing. — (a)  That  the  milk  of  tuberculous  ani- 
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inals  contains  the  bacillus,  and  that  the  ii8e  of  contaminat<^d  milk  may 
infect  the  human  subject,  are  well-established  facts. ^  Gerlach  and  Klehs 
long  since  observed  the  occurreDce  of  the  disease  in  animals  fed  with  milk 
from  cows  affected  with  the  so-called  ''pearl  disease/'  It  is  not  even 
necessary  that  the  animal  infected  should  have  tuberculous  mammitis 
(flrnst),  though  some  are  of  contrary  opinion  (Flick,  Sidney  Martin, 
and  others).  The  exact  frequency  of  tliis  mode  of  infection  is  not  known, 
but  there  is  some  little  clinical  evidence  to  support  it.  Infected  animals, 
especially  cows  and  pigs,  that  suckle  their  young  very  frequently  trans- 
mit the  disease  to  the  latter,  the  infection  usually  resulting  in  intestinal 
and  mesenteric  tiibercnlosis.  Hence  it  is  obvious  that  the  bacillus  of 
taberciilosis  is,  in  this  instance,  swallowed  and  finds  lodgement  in  the 
prima?  vim*  Bang  has  even  shown  that  hntter  made  from  the  milk  of  tuher- 
ealougi  cows  may  he  infectious.  It  is  entirely  analogous  in  the  human 
race,  bovine  and  human  tuberculosis  being  one  and  the  same  affection; 
and  hence  the  tuberculous  mother  is  likely  to  transmit  the  disease  to 
ker  suckling  offspring.  fThis  explains,  adequately,  why  abdominal 
tuberculosis  is  frequent  in  children. 

(6)  The  meat  of  a  tubercuhmft  ammal  may  rarely  be  infectious,  but 

the  bulk  of  experimental  evidence  would  seem  to  show  that,  unless  the 

parts  consumed  are  the  seat  of  tuberculous  deposit,  infection  does  not 

follow.     The    authentic   instances  that   have    been   recorded   in   which 

human  tuberculosis  was  the  result  of  the  use  of  infected  meat  are  rare 

indeed;  but  that  this  is  a  possible  source  of  tuberculous  infection  in 

man  must  not  be  forgotten.     Again,  the  possibility  of  contamination 

during  the  course  of  preparation  for  the  market,  as  well  as  during  its 

tranaportation,  must  also  be  recollected.     The  experiments  of  Aufrecht, 

Chauveau,  Klebs,  Trappeiner,  F^arrot,  and  others  show  that  tuberculosis 

D>ay  be  communicated  by  incorporating  with  the  food  the  expectoration 

from  tuberculous  patients. 

(3)  Infection  by  Inoculation, — Tuberculosis  may  be  transferred  by 
direct  inoculation,  as  shown  originally  by  Villemiu's  beautiful  experi- 
ments upon  the  eyes  of  guinea-pigs.  Infection  may  take  place,  though 
^his  is  rare,  through  slight  cutaneous  lesions  (cuts,  fissures,  excoriations, 
^^■)'  ^ut  only  as  the  result  of  accidental  inoculation  of  tuberculous 
latter.  In  this  manner  there  is  produced  a  local  tuberculosis  of  the 
^*^iu,  as  a  rule.  Rarely,  the  contagion  is  conveyed  by  the  lymphatics 
^^J  the  glands  in  the  vicinity  of  the  point  of  infection*  Persons  who 
follow  certain  occupations  are  more  or  less  liable  to  this  mode  of  infec- 
tion—r,  g,  butchers,  handlers  of  hides,  dissectors  of  dead  bodies,  and, 
■^^rely,  surgeons. 

Tuberculous  virus  may  be  introduced  into  the  tissues  through  any 
open  lesion,  and  the  characteristic  local  change  follow ;  thus,  quite 
rare  instances  of  transmission  by  inoculation  occur  in  divers  ways  (the 
bite  of  a  consumptive,  a  cut  from  the  broken  spit-glass  of  the  latter,  or 
eren  from  his  pocket-knife,  as  I  have  seen  in  one  i n stance) - 

The  handkerchiefs,  body-  and  bed-linen  of  the  patient  may  infect 
by  inoculation  those  who  handle  or  wa^^h  them  frequently,  if  they  chance 
to  have  a  fissure  or  excoriation  upon  the  hand.     No  doubt  lupus  also 

'  See  the  elaborate  8tati»ticai  stiidies  of  T>r,  Cieorge  Comet;  **  Die  Tuberkulose  In  den 
.StrafaoalUteii,"  Zeilachrift  fir  Hygiene,  Bd.  x.,  1891. 
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arises  in  the  same  way.     CzerBy  has  reported  2  cases  of  iDfection  by 

traDsplar*tation  of  the  skin  ;  Colliogs  and  Murray,  S  cases  by  tatooiog  (?i 
The  contact  of  the  lips  of  tuberculous  operators  with  surgical  wounds 
(as  in  sucking  the  latter)  may  be  the  means  of  transmitting  the  disease; 
in  this  way  tuberculosis  may  he,  and  undoubtedly  has  been,  communi- 
cated during  the  performance  of  the  rite  of  circumcision. 

(4)  Direct  Hereditary  Transmissioii,— In  exceptional  cases  the  bacillug 
is  found  in  the  fetus   in   uirro.     In  such  instances  the  disease  may  rt*- 
main  latent,  to  break  forth  during  childhood  or  later  in  life;  and  even 
though   the  fetus   itself  may  display  no   evidence  of  tuberculosis,  the 
fetal   viscera   may  yet  be   infective  to   guinea-pigs   ( Bireh-Hirsehfeld), 
Lehman n  '  has  report eil  an   undoubted  instance  of  intra-uterine  infec- 
tion.      The  tuberculous  niother  died  of  tuberculous  meningitis   three 
days  after  the  birtb  of  her  child,  and  the  child  lived  twenty-four  hours. 
In  its  spleen,  lungs,  and  liver  were  Ibund  nodules  resembling  tubercles 
ami  containing  tubercle  bacilli  in   large  numbers,     Galtier  has  inocu* 
lated  a  pregnant  animal  with  the  disease,  aUtl  found  that  the  offspring 
was,  in  consec]uence,  tuberculous  at  birth.     The  views  of  Baumgarten 
upon   this   f[uestion  should   be    accorded    careful    consideration*     This 
author  believes  that  the  contagion   may  be  transmitted  and   become 
pathogenic  at  a  variable  period  after  birth — first,  because  the  affection 
is   very  frequent  in   young  children,  even   during  the  first  months  or 
weeks  of  life  ;  and,  secondly,  because  certain  structures,  not  apt  to  be 
accidentally   infected,  are  commonly  the  seat  of  tuberculous  lesions  Jtt  J, 
children — the  bones  and  joints.      He  states  that  hereditary  infectioa  v 
may  occur  in  three  ways :  by  the  passage  of  bacilli  through  the  pla- 
centa; by  infection  of  the  ovum  from  the  internal  tissues  or  fluids; 
and  by  infection  carried  in  the  fructifying  sperm.     After  birth  the  ba- 
cillus may  at  any  time  either  lose   its  vit4ility  or  take  on  a  luxuriant 
growth.     It  is  not  known,  however,  in   what  percentage  of  these  cases 
the  lungs,  intestines,  peritoneum,  and  lymph-glands  are  free  from  tuber- 
culous lesions* 

Again,  there  are  certain  interfering  conditions  that  must  be  borne 
in  mind.  Of  these,  two  deserve  to  be  emphasized :  (a)  the  fact  that  a 
child  born  of  tuberculous  parents  is  more  receptive  to  the  tubercle 
bacillus  than  one  born  of  healthy  stock,  and  (b)  that  it  is  more  liable  to 
accidental  infection,  as  by  swallowing  the  virus  (particularly  if  breast- 
fed) or  by  inhalation. 

The  instances  of  direct  transmission  that  have  been  traced  definitely! 
have  occurred    through    tuberculous    mothers.      The   observations   of  I 
Csokor  ^  upon  hereditary  tuberculosis  in  cattle  also  corroborate  this  dic- 
tum ;  but  as  the  result  of  carefully  conducted  experiments  by  Vignal  * 
it  is  reasonably  certain  that  invasion  by  heredity  is  very  rare. 

Predisposing  Causes, — (1)  Eace  and  Fatioa&lity. — The  effect  of  nation- 
ality upon  the  receptivity  to  tuberculosis  can  be  studied  advantageously 
in  America  on  account  of  the  cosmopolitan  character  of  the  population. « 
The  tuberculous  tendency  on   the   part  of  Indians  of  this   continent,  ■ 
among   whom   the  death-rate  fi'om  this  disease  is  not  less  than  25  per 
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eent,^  even  in  the  most  favorable  climates,  has  been  observed  repeat- 
edly, and  the  fact  that  the  negro  race  is  highly  receptive  to  tubercu- 
lotiis  is  also  well  known.  0«U'r  ^  ^ives  the  following  corroborative  sta- 
tistics :  ""^  Of  the  427  cases  of  pmlmonary  tuberculosis  at  the  Johns  Ilop- 
ki&a  Hospital  for  the  two  years  ending  June  1,  1891,  there  were  41 
cases  in  the  colored — i.  <?,  about  1  :  10.  The  ratio  of  coloretl  to  white 
of  all  patients  in  the  wards  has  been  1  :  7."  Sears*  found  that  in  200 
cases  of  tuberculoid  is  nearly  50  per  cent*  belonged  to  the  first  and  second 
generation  of  Irish  immigrants.  Such  facts  serve  to  show  that  differ- 
ences unquestionably  exist  as  regards  certain  nationalities. 

(2)  Hereditary  ^edisposition* — The  percentage  of  canea  in  which 
heredity  can  be  traced  has  been  variously  egtimated  at  from  10  to  40, 
As  before  intimated  {vitU  DireH  Hereditary  Tranmui«iiion\  a  child 
reared  by  tuberculous  parents  runs  great  danger  of  being  infected  acci- 
dentally ;  and  again,  a  person  living  in  an  infected  house  (with  or  with- 
out the  presence  of  a  tuberculous  patient)  is  very  liable  to  become 
infected,  whether  his  antecedents  give  a  tuberculous  history  or  not. 
It  follows  that  a  correct  estimate  of  the  number  of  cases  of  phthisis  in 
irhich  hereditary  influence  plays  an  etiologic  part  cannot  be  obtained. 
Too  much  importance  has  heretofore  been  attached  to  tbe  influence  of 
inherited  constitutional  peculiarities  to  the  exclusion  of  other  potent 
factors.  Moreover,  the  latter  may  be  acquired  as  the  result  of  certain 
debilitating  infinences  ( childbirth,  defective  food-supply,  close  living-  or 
working-rooms,  etc.).  An  inherited  tendency  to  tuberculosis  is  more 
unfailingly  transmitted  through  the  mother  than  the  father.  Children 
begotten  of  parents  who  are  drunkards,  or  who  sufl^er  from  certain 
chronic  incurable  diseases  (syphilis,  cancer,  etc.)  at  the  time  of  tbe 
birth  of  their  children,  are  liable  to  m  her  it  a  condition  of  the  system 
which  renders  them  peculiarly  liable  to  tuberculosis,  unless  the  tend* 
ency  is  overcome  by  a  proper  environment,  together  with  systematic 
physical  training,  during  the  first  years  of  life.  Moreover,  persons 
who  have  the  so*called  tuberculous  diathesis  are  frequent  sufferers  from 
catarrhal  affections,  especially  of  the  respiratory  organs.  The  latter 
eondition  forms  a  marked  predisposing  factor;  yet,  on  the  other  hand, 
tuberculosis  is  met  with  in  persons  who  are  robust  and  have  apparently 
well-formed  chests  and  lungs. 

The  older  authors  of  medical  text-books  describe  two  types  of  con- 
formation^— the  tuhert'uhus  and  the  scrofulouB.  The  latter  has  a  heavy 
fig^ure,  thick  lips  and  hands,  large  thick  bones,  and  an  opaipie  skin  ;  the 
former,  a  light  figure,  bright  eyes,  thin  skin,  oval  face,  and  long,  thin 
bones.  The  phthisical  type  of  the  chest  will  be  referred  to  in  connec- 
tion with  the  physical  signs  of  pulmonary  tuberculosis.  In  this  connec- 
tion emphasis  should  be  given  to  Oohnheim*s  view,  which  is  for  the 
greater  part  correct^  to  the  effect  **  that  the  so-called  phthisical  habit  is 
not  an  indication  of  a  tendency  to,  hut  actually  of  the  existence  of, 
tuberculosis/'  Whilst  the  recognition  of  the  tubercular  diathesis  has 
its  practical  bearing,  it  must  be  recollected  that  the  term  inipiies  merely 
a  **  delicacy  of  constitution,  incomplete  growth,  and  imperfect  develop* 
ment "  (Fagge), 

1  Text-book  of  Medicine,  p.  204, 
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(3)  Previous  InfectioaB  Diseases. — That  there  is  no  tendency  to  the  tran- 
sition of  other  diseases  into  tuberculosis,  as  was  formerly  supposed,  cannot 
now  be  questioned  in  view  of  the  undoubted  specific  nature  of  the  latter 
disease.  Tuberculosis  is,  however,  embraced  among  the  sequelae  of  such 
affections  as  acute  infectious  and  chronic  diseases — influenza,  measles, 
whooping-cough,  typhoid  fever,  cirrhosis  of  the  lungs,  and  diabetes 
mellitus  (the  latter  disease  involving  a  predisposition  to  the  former) — for 
the  reason  that  they  render  the  tissue-soil,  especially  that  of  the  respira- 
tory tract,  more  favorable  to  tubercular  infection.  It  seems  proper  t€ 
mention  here  the  fact  that  certain  other  diseases  display  an  antagonistic 
effect  (chronic  valvular  disease,  pulmonary  emphysema,  etc.).  Our  know- 
ledge of  the  subject  is  as  yet  quite  incomplete,  but  of  an  affection  which 
occurs  so  very  frequently  and  carries  off  so  large  a  percentage  of  the 
population  as  tuberculosis  a  more  accurate  and  extended  knowledge 
would  be  welcomed  by  the  profession. 

(4)  Age. — This  affects  predisposition  decidedly,  though  tuberculosis 
may  occur  at  any  or  all  times ;  and  the  relation  between  age  and  the 
distribution  of  the  lesions  has  been  previously  indicated.  Certain  forms 
of  tuberculosis  are  especially  frequent  in  young  children  (meningeal, 
mesenteric,  and  lymphatic). 

Pulmonary  tuberculosis  is  most  common  between  twenty  and  thirty. 
It  is  more  rare  during  early  childhood  and  in  the  aged,  but  may  appear 
at  any  period  of  life,  and  the  cases  that  occur  in  young  children  are  apt 
to  be  more  rapid  in  their  progress. 

(5)  Sex. — Predisposition  has  but  slight  relation  to  sex.  Females  are, 
however,  somewhat  more  liable  than  males,  and  pregnancy  in  particular 
is  a  disposing  factor.  Again,  when  tuberculous  females  become  preg- 
nant the  progress  of  the  affection  is  accelerated,  and  even  more  so  bj 
the  period  of  lactation.  Regarding  tuberculosis  as  being  pre-eminentlj 
a  house-disease,  females  are  more  exposed  to  contagion  than  males^ 
because  they  are  more  closely  confined  in-doors. 

(6)  Climate  and  Soil. — Humidity  of  the  soil  and  abundant  atmospheric 
moisture  increase  the  prevalence  of  tuberculosis.  It  is  especially  com- 
mon in  regions  where  sudden  variations  of  temperature,  or  protracted 
cold  with  dampness,  prevail.  This  increase  is  most  probably  associated 
with  a  heightened  vulnerabilitv,  due  to  an  increased  tendency  to  ca- 
tarrhal affections  of  all  kinds  (Osier).  It  has  been  shown  that  proper 
drainage  of  marshy  districts  has  diminished,  to  some  extent,  the  nre- 

auency  of  this  disease  (Buchanan),  and,  on  the  other  hand,  mountainouc 
istricts  are  often  remarkable  for  freedom  from  the  disease. 

Local  Causes. — (1)  Occupation. — Persons  whose  employment  exposes 
them  to  different  forms  of  irritating  inhalations  are  particularly  liable. 
In  such,  however,  there  is  usually  first  developed  a  fibroid  induration, 
and  the  latter  in  turn  is  followed  by  pulmonary  tuberculosis.  The  con- 
tinual inhalation  of  an  atmosphere  laden  with  noxious  particles,  such  as 
is  met  with  in  ill-ventilated  and  overcrowded  working  or  living  apart- 
ments, renders  the  tissue-soil  more  vulnerable. 

(2)  Bronchial  Catarrh. — An  acute  catarrh  of  the  small  bronchi  pre- 
pares the  soil  for  tuberculous  infection.  Frequently,  however,  this  is 
the  first  step  in  tuberculosis,  since  the  latter  disease  almost  invariably 
begins  as  a  local  catarrhal  process,  involving  the  smaller  apical  bronchi. 


TUBERCULOSIS  OF  THE  LTMPH-QLANDS.  271 

The  &ct  may  here  be  pointed  out  that  gastro-intestinal  catarrh  increases 
the  bodily  receptivity  for  tuberculosis. 

(3)  Tiib«reiilar  Pneunumia. — In  like  manner,  pulmonary  tuberculosis 
miT  follow  an  unresolved  pneumonia,  but  such  cases  are,  as  a  rule,  in- 
staocefl  of  tuberculous  pneumonia  primarily. 

(4)  Hemoptsriis. — According  to  some  authors,  hemoptysis  is  potent  in 
producing  pulmonary  tuberculosis.  It  is,  however,  certain  that  in  most 
insUnces  in  which  it  appears  to  precede  phthisis,  and  have  a  causal  con- 
neetioD  with  it,  it  is  in  reality  a  symptom  of  existing  pulmonary  tuber- 
eolosis. 

(5)  Fleinisy  may  be,  though  rarely,  the  starting-point  of  phthisis. 
Its  predisposing  effect  may  be  attributable  to  compression  of  the  lung, 
thoB  interfering  with  the  respiratory  excursions,  or  to  the  bronchitis 
which  is  frequently  associated.  Pleurisy  sometimes  initiates  fibroid  in- 
duration, which  may  then  terminate  in  a  tuberculous  affection  ;  but  the 
fact  is  to  be  emphasized  that  a  very  large  proportion  of  the  cases  of 
apparently  primary  pleurisy  are  tuberculous  in  nature. 

(6)  Intrathoradc  Tumor. — Tuberculosis  is  often  associated  with  intra- 
thoracic tumors,  and  especially  with  aneurysm.  Fehde^  has  reported 
3  interesting  cases  of  the  kind. 

(7)  Congenital  or  acquired  contraction  of  the  orifice  of  the  pulmonary 
artoj  predisposes  markedly  to  tuberculosis. 

(8)  Trauma. — Injuries  to  the  chest-wall,  with  or  without  laceration 
of  the  lung,  are  frequently  followed  by  pulmonary  tuberculosis.  The 
explanation  of  this  association  is  to  be  found  in  the  fact  that  trauma 
increases  largely  the  susceptibility  of  the  parts  injured  by  diminishing 
phagocytic  activity — the  natural  power  of  resistance.  It  is  a  familiar 
obeerration  in  surgical  practice  that  after  injuries  to,  or  operations  on, 
joints,  tuberculosis  frequently  ensues.  Again,  operations  upon  tuberculous 
lesions  are  succeeded  by  general  tuberculosis— often  acute — in  about  8 
per  cent,  of  the  cases. 
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(Scrofula.) 

Scrofula  implies  tuberculous  infection,  and  scrofulous  material  inocu- 
lated upon  susceptible  lower  animals,  especially  guinea-pigs  and  rabbits, 
invariably  causes  tuberculosis.  The  virus  is,  however,  less  virulent  than 
that  derived  from  other  sources,  and  this  explains  the  slow  progress  and 
often  latent  character  of  tuberculosis  of  the  glandular  system.  A  major 
predisposing  factor  is  age^  this  form  of  tuberculosis  preponderating  in 
children,  flecker,  from  an  examination  of  the  records  of  the  Munich 
Pathological  Institute,  found  that  in  147  eases  of  tuberculosis  among 
children  the  lymphatics  were  affected  in  92  per  cent. ;  and  it  is  generally 
conceded  that  in  young  adults  tuberculous  adenitis  is  not  uncommon,  and 
that  it  is  rarely  met  with  during  and  after  the  middle  period  of  life. 
The  lesions  generally  remain  limited  to  the  glands  first  infected — /.  e, 
the  cervical,  mesenteric,  etc.,  as  the  case  may  be — and  this  for  the 
reason  that  the  natural  powers  of  resistance  in  the  tissues  are  often  able 

*  **  Longentuberculose  mit  BnMthohlengeschw ulste,''  Inaug.  Diss.^  Leipzig,  1894. 
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to  oppose  the  march  of  the  destructive  forces.     Another  predispo«ing 
condition  is  an  acute  or  chronic  catarrh  of  the  mucous  merabranes. 

The  cases  are  all  divisible  into  two  groups:  (1)  Local  tuberculoM 
adenitis,  and  (2)  general  tuberculous  adenitis. 

(1)  Local  Tuberculous  Adenitis*— (a )  Cervical,— This  is  the  most  fre- 
quent form^  and  is  especially  common  among  children*  Of  2035  per- 
sons examined  by  Valland,  enlarged  cervical  glands  were  found  between 
the  ages  of  seven  and  nine  in  06  per  cent. ;  between  ten  and  twelve  ia 
96,1  per  cent. ;  between  thirteen  and  fifteen  in  84  per  cent. ;  between 
sixteen  and  eighteen  in  69.7  per  cent. ;  and  between  nineteen  and 
twenty-four  in  68.3  per  cent*  Tubercle  bacilli  were  fotind  in  the  cer- 
vical lymph-glands  in  about  6S  per  cent,  of  adults.  Negroes  are  found 
to  be  more  prone  to  the  affection  than  whites, 

Miohffi/. — I  have  stated  before  that  tubercle  bacilli  are  sometime* 
found  on  the  nasal  mucous  membrane  of  healthy  persons.  The  pres- 
ence of  an  acute  or  chronic  catarrh  of  the  nasopharynx  may  now 
lower  the  resistance  of  the  tissue-cells,  so  that  the  bacilli  may  gUJi 
access  to  the  lymph-current,  and  through  the  latter  to  the  neighboring 
glands,  setting  up  tubercular  adenitis.  Though  often  the  seat  of  tuber- 
cular invasion,  the  cervical  lymph-glands  do  not  furnish  a  highly  favor- 
able soil  for  the  growth  and  development  of  the  bacilli,  and  hence  the 
tendency  toward  latency  of  tuberculous  disease  of  these  organs. 

The  tonsils,  owing  to  their  free  communication  with  the  atmosphere, 
in  which  there  is  a  wide  diffusion  of  tubercle  bacilli,  may  be  primarily 
infected.     But  here  also,  as  in  the  case  of  other  glandular  structur**s* 
there  is  a  tendency  for  the  affection  to  become  latent,  for  the  reaaon  th»t 
the  tissue-soil  after  a  prolonged  contest  generally  gains  the  ascendency^ 
over  the   invading  bacilli.     The  latter  may,   however,   under   cert^iii^ 
favorable  conditions^  break   down  the  barriers  opposed  by  nature  an  A 
effect  a  lodgement  elsewhere,  or  even  become  widely  diffused  through 
the  economy.     Thus   Kinckraann   in   64   autopsies   found  25  cases  of 
tuberculosis,  in  12  of  which  the   tonsils  were  affected. 

A  third  mode  of  infection  of  the  cervical  lymph -glands  is  through 
the  medium  of  slight  injuries  and  abrasions  of  the  skin  or  certain  forms 
of  skin-eruptions  (eczema,  etc).  These  serve  as  doors  of  entrance  for 
the  bacillit  which  find  their  way  into  the  neighboring  lymph-glands 
through  the  lymph-channels.  Compared  with  infection  from  within, 
this  mode  is  most  probably  much  less  frequent, 

iSifmptomM. — The  main  feature  is  a  visible  enlargement  of  the  if- 
fected  cervical  glands,  chieHy  the  submaxillary.  At  first  the  glands 
are  too  small  to  be  even  palpated  ;  later,  they  can  be  felt  as  small,  firm 
tumors  underneath  the  skin.  By  and  by  they  appear  as  visible  protuber- 
ances, ranging  in  size  from  that  of  an  English  walnut  to  that  of  a  hen^s 
egg  or  even  larger.  The  skin  over  the  enlarged  gland  is  freely  mov- 
able, as  a  rule  ;  leas  frequently  it  becomes  adherent — an  indication  of 
suppuration.  When  an  abscess  forms  and  is  allowed  to  open  spontane- 
ously, there  remains  a  chronic  discharging  sinus.  Suppuration  is  at- 
tcmded  with  fever,  anemia,  and  emaciation.  In  well-marked  cases  the 
separate  tumors  coalesce,  forming  large  and  irregular  masses*  The 
affection  is  usually  bilateral,  though  almost  invariably  it  is  more 
marked  on  one  side  than  on  the  other. 
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Not  infrequently,  in  addition  to  the  enlargement  of  the  submaxillary, 
post-cervical,  and  supraclavicular  glands,  there  is  also  involvement  of 
the  axillary,  as  was  the  case  in  a  fatal  instance  in  my  own  practice. 
The  patient  was  a  male  child,  eight  years  of  age,  who  developed  pul- 
monary tuberculosis.  In  such  instances  it  may  reasonably  be  assumed 
that  the  bronchial  glands  also  become  implicated,  and  frequently  become 
the  exciting  cause  of  the  lung-tuberculosis. 

The  diagnotU  is  based  upon  the  history,  the  associated  evidence  of 
the  tuberculous  diathesis  (keratitis,  conjunctivitis,  eczema  of  the  scalp 
or  face,  nasopharyngeal  or  bronchial  catarrh,  etc.),  together  with  the 
enlargement  of  the  superficial  cervical  glands.  Bacilli  have  occasion- 
ally been  found  in  the  purulent  discharge  from  abscesses. 

The  ct^urse  of  this  affection  is  exceedingly  slow,  often  extending 
over  a  number  of  years.  Many  cases,  however,  recover  if  surgical  in- 
terference be  employed.  On  the  other  hand,  neglected  cases  are  a 
menace  to  the  life  of  a  patient,  since  they  may  be  followed  by  diffusion 
of  the  bacilli,  with  the  development  of  a  fatal  form  of  disease. 

(A)  Bronchial. — Tuberculosis  of  the  bronchial  glands  may  be  primary, 
or  secondary  to  infection  of  the  lungs,  and  it  is  commonly  preceded  by  or 
associated  with  bronchial  catarrh,  which  is  its  chief  predisposing  cause. 
The  primary  form  is  met  with  frequently  in  young  children,  the  medias- 
tinal lymph-glands  being  affected  uniformly  in  127  cases  at  the  New 
York  Foundling  Hospital  (Northrup). 

The  bronchial  and  tracheal  glands  are  the  receptacles  for  all  foreign 
sabstances,  including  the  tubercle  bacilli  that  are  not  dealt  with  by  the 
broncho-pulmonary  phagocytes.  After  infection  with  tubercle  bacilli 
the  lymph-glands  become  swollen,  tumefied,  and  are  the  seat  of  caseous 
change ;  later  they  may  undergo  calcification  or  proceed  to  abscess-for- 
mation. The  latter  may  rupture  either  into  the  lungs,  into  the  trachea 
or  the  bronchi,  or  into  a  pulmonary  blood-vessel. 

Syviptomn, — If  a  fistulous  communication  be  established  with  the  air- 
passages,  cough  and  expectoration  of  purulent  material,  blood,  and 
c&»eou8  matter  containing  bacilli  will  be  noted. 

Secondary  infection  of  the  lung  may  occur  in  this  manner.  When 
nipture  takes  place  into  a  vessel  systemic  infection  promptly  follows. 
Tubercular  adenitis  involving  mediastinal  lymph-glands  may  also  lead 
to  infection  of  the  pericardium  and  then  proceed  to  tuberculous  peri- 
carditis. 

(c)  Mesenteric  {Tabe9  Mesenterica). — This  may  be  primary  or  sec- 
ondary, the  latter  being  very  common  and  a  secondary  infection  to 
intestinal  tuberculosis. 

The  former  is  rare,  however,  and  the  intestinal  catarrh  with  which 
it  is  associated  is  doubtless  tuberculous  in  the  vast  majority  of  cases. 
The  mode  of  infection  has  already  been  pointed  out.  The  lesions  pre- 
sented are  similar  to  those  met  with  in  tuberculous  bronchial  glands. 

The  symptoms  are  not  always  distinctive,  and  may  be  entirely  nega- 
tive daring  the  life  of  the  patient ;  hence  the  condition  is  often  incident- 
tlly  discovered  during  the  post-mortem  examination.  The  local  symp- 
toms when  marked  are  due  in  the  main  to  an  associated  peritonitis.  The 
abdomen  is  painful  and  more  or  less  swollen.  Peritoneal  effusion  is 
present,  and  sometimes  sufficient  in  amount  to  be  detected  by  the  cus- 
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toraary  physical  si^ds.  Large  and  small  iiotlules  may  fioraetiraes  be  felt. 
Diarrhea  is  a  foarked  and  obstinate  feature  and  is  usually  due  to  tubercu- 
lous inte.stiua!  ulcers.  Fever  of  an  intermittent  type  is  almost  constantly 
present,  cuusing  emactation,  and  the  objective  changes  (pallor  of  skin, 
mucous  membrane,  etc.)  due  to  anemia  become  (ironounced.  This  form 
of  tuberculosis  may  persist  as  a  local  condition,  but  there  is  danger  of 
extension  to  other  or<]:ans  (pleura,  lungs,  etc.).  On  the  other  hand,  in 
the  adult  pulmonary  tuberculosis  may  be  followed  by  involvement  of  the 
mesenteric  glands  without  involvement  of  the  intestines,  and  in  such  in- 
stances til  ere  occurs  an  extension  by  contiguity  along  the  course  of  the 
lymphatics  thai  pass  through  the  diaphragnu  and  finsilly,  in  adults,  pri- 
mary tuberculous  new  cf^owths  may  be  met  with  in  the  mesenteric  itlands. 

Diatpiosis.—A  probable  diagnosis  can  usually  be  made  if  careful  at- 
tention be  paid  conjointly  to  the  symptoms,  physical  feigns,  and  course 
of  the  affection.     The  detection   in   a  child  of  a  tumor  which   may  be     ■ 
moderately  hard,  doughy,  or  even  Hoctuating  will  aid   materially  in  the    f 
diagnosis,  and  will  also  afford  evidence  of  tuberculous  disease  in  other 
organ  s- 

(2)  General  Tnterciilous  Adenitis.— This  term  implies  tuberculous  dis- 
ease of  the  lymph-glands  throughout  the  body,  with  little  if  any  involve^ 
ment  of  other  organs;  this  is  a  rare  condition.  The  affection  may  begin 
as  a  local  tuberculous  lymphadenitis,  nearly  all  of  the  rest  of  the  glands 
of  the  boiiy  becoming  secondarily  implicate*!.  The  primary  seat  of  the 
trouble  is  perhaps  most  frequently  the  cervical  lymph-glands,  though  in 
one  instance  observed  by  myself  the  mesenteric  glands  first  became 
affected,  the  case  terminating  in  pleuro-puhnonary  tuherculosia.  m 

St/mpiotm  (nid  Diagnosis, — ^There  is  protracted  fever,  the  tem- 
porature  being  of  the  remittent  or  intermittent  type.  Wasting  and 
debility  are  pri^gressive  until  the  patient  presents  a  decidedly  puny 
aspect,  while  the  lymph -glands  that  are  accessible  to  inspection  and 
palpation  are  more  or  less  enlarged  and  manifest  a  marked  tendency  to  fl 
suppuration.  The  affection  is  usually  chronic,  though  very  exception-  " 
ally  it  may  exhibit  an  acute  course.  One  of  the  chief  dangers  over- 
hanging the  sufferer  in  this  affection  is  that,  owing  to  liberation  of  the 
bacilli,  the  meninges  or  the  lungs  may  become  tuberculous;  these  cases 
may  also  teruunate  unfavarably  from  asthenia.  Cases  in  which  the 
glands  are  but  little  enlarged,  while  the  general  features  are  marked, 
are  puzzling.  On  the  other  hand,  when  the  superficial  lymph-glands 
are  greatly  enlarged  the  affection  may  bear  a  striking  resemblance  to 
Hodgkin^s  disease. 


Acute  Tubeecitlosis. 

This  form  of  tuberculosis  is  characterized  anatomically  by  the  rapid 
development  of  miliary  tubercles  in  many  and  widely-separated  parts  of 
the  body.  In  some  instances  the  new  growths  are  pretty  evenly  distrib- 
uted through  all  the  organs  of  the  body,  manifesting  the  clinical  symp- 
toms of  an  acute  getterai  inf4'ctifm.  In  other  instances  there  is  a  tend- 
ency to  centralization  of  tuberculous  growths,  as,  for  example,  in  the 
lungs  (pulmonary  variety)  or  in  the  meninges  of  the  brain  and  spi&al 
cord  (meningeal  variety). 
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Pathology. — The  fact  is  to  be  emphasized  that  somewhere  in  the 
body  there  is  an  ohl  inhere iiloiis  focus.  Apart  from  tliis  primary  lesion, 
the  anatomic  changes  consist  in  the  widely  disseminated  miliary  tuber- 
cles. Their  most  frerjuent  seats  are  the  lungs,  liver,  and  spleen ;  less 
frequently,  the  marrow  of  the  bones,  the  heart,  the  choroid,  and  the 
meninges.  In  some  of  the  organs,  particularly  the  meninges,  Inngs^ 
etc.  the  tubercles  may  be  readily  perceived  by  the  nuked  eye,  while  in 
others  they  frequently  cannot  be  detected  without  the  aid  of  the  micro- 
scope. It  must  not  be  forgotten  that  in  some  of  the  more  protracted 
cases  the  nodular  tubercles  may  grow  into  foci  of  considerable  size, 
rancring  from  that  of  a  lentil  to  that  of  a  pea. 

Etiologry* — This  has  been,  in  the  main,  given  in  connection  with  the 
general  etiology  of  tuberculosis  {ri<h'  supra),  though  a  few  special  points 
remain  to  be  adduced.  The  acute  forms  of  tuberculosis  are  decidedly 
more  frequent  during  infancy  and  childhood  than  during  adult  life,  and 
with  few  exceptions  the  cases  are  secondary  to  a  local  tuberculous  focus 
in  one  or  more  lymph-glands  (tracheal,  bronchial,  mesenteric,  etc*)  or  in 
the  lungs.  More  rarely  a  pre-existing  tuberculous  focus  in  tbc  kidneys, 
the  bnnes,  or  the  skin  may  give  rise  to  the  affection,  as  may  the  occur- 
rence of  certain  other  acute  infectious  diseases — such  as  measles,  whoop- 
ing-cough, and  influenza,  in  children,  and  typhoid  fever  and  lobar  pneu- 
monia, espec tally  with  delayed  resolution,  in  adults. 

Modes  of  Infection. — Most  frequently  there  is  established  a  fistuloas 
connection  between  the  local  tuberculous  focus  and  a  vein.  The  tuber- 
cle bacilli  thus  lind  their  way  into  the  circulation,  and  general  infection 
pronaptly  follows.  This  occurs  in  a  great  proj>ortion  of  the  cases  in  the 
thorax,  a  pulmonary  vein  being  opened  in  such  instances.  A  second 
mode  of  infection,  though  decidedly  more  rare  than  the  above,  is  the 
rupture  of  a  tuberculous  focus  into  the  thoracic  duct,  in  which  case  the 
tuberculous  material  passes  almost  directly  into  the  subclavian  vein.  In 
tht^se  cases,  according  to  Ponfick,  the  disease  is  less  rapid  in  onset  and 
les8  acutely  evolved. 

Clinical  History. — That  miliary  tubercles  may  exist  in  many 
organs  of  the  body  (liver,  heart,  etc.)  without  giving  rise  to  symptoms 
is  a  noteworthy  fact.  Cohnheitn  and  Manz  have  discovered  miliary  tu- 
berculosis of  the  choroid  when  the  condition  was  only  detectable  with 
the  aid  of  the  ophthalmoscope. 

The  following  forms  of  the  disease  may  be  distinguished: 


k 


General  Miliary  Tuberculosis. 

(a)  TYPHOID    FORM. 

The  symptoms  are  those  of  a  general  infection  of  the  body,  there 
being  in  most  cases  a  period  of  incubation,  during  which  the  patient 
complains  of  malaise,  headache,  chilliness,  feverishness,  and  increasing 
debility,  Karely,  the  onset  is  comparatively  sudden.  The  reaction  of 
the  nervous  system  against  the  poison,  which  is  now  scattered  to  all 
parts  of  the  body,  is  shown  by  such  symptoms  as  the  fever,  which  rapidly 
increased,  a  rapid,  feeble  pulse,  and  mental  dulness  or  delirium.  The 
tongue  becomes  dry,  and  sometimes  also  brow^n*  The  respirations  are 
accelerated,  and  there  is  more  or  less  cyanosis,  with  which  symptom  is 
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associated  a  peculiar  an  J  characteristic  pallor  of  coentenaQce.  CoiDci- 
dently  with  the  fehrile  exucerbaliotis  the  cheeks  may  wear  a  circum- 
scribed blush.  Amou^  the  rnrer  early  syjuptoms  is  epistaxis.  Th« 
patient  soon  becoiii€\s  prof4>undIy  jirostrated  or  experiences  a  feeling  of 
anxiety:  if,  as  sometimes  haj»pens,  the  course  is  protracted,  weakness* 
anemia,  and  enpecially  emaciation,  are  well  marked  and  assume  diag- 
nostic importance.  These  cases  s*>metimes  pass  into  the  pulmonary  or 
the  meningeal  form,  the  patients  often  succumbing  speedily  to  such 
I oc aliped   d e v e I o p m en t s . 

Fever. — The  temperature  usually  pursues  a  high  range,  althougli 
there  are  not  a  few  cases  in  which  the  entire  course  is  afebrile. 
Again,  it  occurs  not  infre4|uently  that  the  temperature  is  normal  or 
near  I V  so  for  a  short  period.  The  usual  temperature-curve  ranges  at 
first  between  10:^^  and  104°  F.  (38.8°-lO'=  C.),  and  then  continae^ 
to  rise,  with  the  development  of  the  serious  genera!  condition  in  a 
way  exactly  similar  to  timt  observed  in  typhoid  fever.  In  maay 
instances  the  fever  is  irregularly  remittent,  at  least  at  intervals^ 
if  not  so  constantly.  Thus,  periods  of  irregular  fever  may  alternatt 
with  others  of  continued,  and  later  deeply  remittent  or  distinctly  inter-B 
mittent,  fever.  " 

Nervous  Si/mptoms. — ^In  most  cases  the  nervous  symptoms  are  not 
prominent.  In  a  smaller  number  headache,  vertigo,  delirium,  and  often 
stupor,  become  marked  at  an  early  stage  and  may  persist.  They  are  due 
to  th'e  genenil  infection. 

Circulator f/  Stf»tem. — The  pulse  is  small,  and  its  rate  is  out  of  pro- 
portion to  the  fever,  varying  from  100  to  140  or  higher.  It  may  be- 
come irregular,  particularly  if  the  meninges  be  involved, 

Regfiiratori^  Sf/sfi'tfi. — ^The  breath  i.^  somewhat  hurried  and  labored: 
there  is  a  cough,  but  it  is  not  annoy itjg  as  a  rule;  and  there  is  a  slight 
expectoration,  which  is  not  charaeteristio.  If  there  be  present  simul- 
taneously in  the  lungs  an  old  tuberculou.s  focus,  the  expectoration  may 
be  more  profuse  and  typical.  The  bacilli  are  also  absent  from  the  spu* 
turn  unless  an  old  tuberculous  lesion  pre-exist  in  the  lungs. 

The  physical  aigns  are  those  of  a  moderate,  diffuse  bronchitis,  though 
local  signs  of  consolidation  or  pleurisy  may  develop  late  in  the  course 
of  the  affection.  On  the  other  hand,  such  signs  may  be  evidences  of  an 
old  tuberculous  affection. 

Du^eniire  Stfstem.^As  before  noted,  there  are  anorexia  and  a  dry 
tongue  (symptoms  due  to  the  systemic  infection),  while  vomiting  may 
occur  at  the  outset  and  excessive  thirst  is  common.  The  spleen  usuallj; 
becomes  enlarged,  though  only  to  a  moderate  extent, 

Oeufar  iSf/mftomi, — The  important  symptom  presented  by  the  eye  it 
the  presence  of  choroid  tubercles,  which  may  be  determined  by  a  care- 
ful ophthalmoscopic  examination.  Their  absence  does  not  militate 
against  the  diagnosis  of  general  miliary  tuberculosis,  since  thev  mav 
be  too  few  to  be  detected,  or  possibly  absent  altogether.  Their  demon- 
stration is  always  exceedingly  difficult,  and  only  possible  with  the 
skilled  ophthalmolngist, 

Diagtiosis. — This  form  of  tuberculosis  is  often  with  difficulty  dis- 
crirainatefl  from  typhoid  fever,  but  in  the  following  table  I  have  endeav- 
ored to  contrast  points  of  dissimilarity : 
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AcrXB    GeXEEaL  MiLIARV  TLBERCULoaiii. 

Family  history  of  tubereulasis^  or  pres- 
ence of  a  Dre-e*i9tin>^  k^u». 

Evolution  ot  the  disease  not  characteris- 
tic. 

£pijitaxt9  rare. 

Fever-curve  of  decidedly  irregular  type. 

PuIm  rapidt  oat  of  proportion  to  fever. 

RespimtioTis  rapid  and  labored. 
Fii<?e  duHky,  with  peculiar  paOor. 
Abdominal  sympt4jm»  ure  not  auggestive. 

No  characteristic  eruption. 

Knee-jerk  present  or  absent  according  to 

involvement  of  meninges. 
Leakoeyto^ifl  present  (if  there   lie    &iip- 

puratioD). 
Choroid  tubercles  roav  be  detected - 
Tul>eroIe  bacilli  rarely  demonstrable  in 

the  blood. 

Jleinorrhage    from    bowela  very  excep- 
tional. 
Perforative  peritonitis  absent.' 


TvrnoiD  Fever. 


Coexistent  with  an  epidemic  or  following 

previouf*  castas  of  typhoid* 
Evolution  of   the    disease    is   character- 

istii.'. 
Epistaiis  a  i-ommon  early  symptom. 
Tempi»rature-eurve     of     the     continued 

type. 

Pulse  often  dicrotic  ;  slow  in  proportion 

to  fever. 
Respiration  moderately  increased. 
No  duskiness  of  face. 
Abdominal    symptoms  (stool a,  enlarged 

spleen,  tympanites,  ete.)  suggestive. 
The  eruption    (appearing    in  successive 

crop!*)  i?i  pnthognotnnnic. 
Knee-jerk  ne%'er  wanting. 

Leukocytosis  absent. 

Choroid  tul>erc!es  absent. 

Cultures  from  punctured  spleen  may 
show  t^'phuid'haeilii  (dangerous  pro- 
cedure). 

IleuKTrrhftge  from  the  bowels  common. 

Perforative  peritonitis  often  present. 


(4)  PULMONARY    FORM. 

Though  all  gradations  between  the  typhoid  and  the  pulmonary  typea 

ur,  the  latter  should  be  recognized  and  briefly  described.  It  tnay 
_  velnp  suddenly,  the  ushering-in  symptom  being  fsoroetimee  a  chill, 
though  more  frei|uently  there  is  a  premonitory  period,  during  which 
the  general  health  fails  materially.  The  afleetion  may  follow  promptly 
upon  some  acute  illness,  such  as  measles  or  whooping-cough,  in  children, 
in  which  there  has  been  marked  catarrhal  bronchitis. 

The  respiraiorif  gipnptoms  are  early  prominent,  and  later  preponder- 
ate in  the  clinical  picture.  From  the  start  there  is  dyspnea,  and  this 
gradually  increases  until  the  respirations  become  rapid  (40  to  00  per 
minute).  When  dyspnea  becomes  pronounced  the  face  assumes  a  cha- 
racteristic cyanotic  pallor.  The  cough,  at  first,  is  moderately  severe, 
hat  soon  it  becomes  troublesome,  being  now  frequent  and  attended  with 
a  slight  expectoration,  which  is  non-characteristic. 

The  physical  signs  are  those  of  broncho-pneumonia,  and  the  latter 
may  or  may  not  be  preceded  hy  the  signs  of  general  bronchitis.  With 
the  onset  of  broncho-pneumonia  there  appear  spots  that  yield  either 
dulneas  or  a  tympanitic  resonance  on  percussion,  and  broncho-vesicular 
breathing  with  numerous  subcrepitaut  rales  on  auscultation. 

The  general  symptoms  are  marked  from  the  beginning.  The  fever 
is  high— from  103'"  to  105^  F.  (3lK4'-40.5^  C.)  or^often  higher.  The 
pulde  ranges  from  lOU  to  140,  is  small,  feeble,  and  sometimes  irregular, 
and  it  mav  be  more  rapid  still  during  the  advanced  stage  of  the  affeo- 
tioo  (see  Fig.  2o).     Cerebral  symptoms  rarely  appear. 


^  See  idsc  Diflercntia!  Diagnosis  of  Typboid  Fever* 
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The  course,  as  a  rule»  is  lULire  prolonge*!  than  that  of  general  miliary 
tuberculosis,  except  in  children,  in  whom  it  often  runs  an  exeeediugh 
acute  course.  As  the  end  approaches  the  signs  of  suffocation  are  gradu- 
ally intensified,  and  finally  lead  to  a  fatal  termination. 

DiagtlOSis.^The  diagnosis  is  difficult ;  but  a  family  history  of 
tuberculosis,  a  knowledge  of  the  pre-existence  of  a  tuberculous  focus  or 
of  an  antecedent  predisposing  affection,  will  aid  in  its  recognition. 
Tubercle  bacilli  are  perhaps  not  demonstrable  in  the  sputum  unless  an 
old  tuberculous  lesion  coexist.  In  doubtful  instances,  however,  an 
attempt  should  be  made  to  detect  the  bacilli  in  the  blood.  Occasionally 
either  tuberculous  meningitis  or  peritonitis  supervenes,  and  aids  in 
removing  the  doubt,  and  in  a  small  pereentsige  of  the  cases  choroid 
tubercles  are  detectable.  These  points,  together  with  the  more  marked 
general  symptoms,  will  usually  aid  the  clinician  in  distinguishing  this 
variety  of  tuberculosis  from  non-tuberculous  broncho-pneumonia. 

(c)  CEREBRAL    OR    MENINGEAL    FORM    (TUBERCULOUS    MENINGITIS). 

This  variety  is  of  quite  fretjuent  occurrence,  appearing  in  not  less 
than  50  per  cent,  of  the  cases  of  miliary  tuberculosis.  When  it  devel- 
ops the  symptoms  referable  to  other  organs  than  the  meninges  are  m 
abeyance.  With  reference  to  the  etiology  of  this  form  one  fact  needs 
to  be  em phasiKed— namely,  that  most  cases  are  ohscrveii  between  the 
ages  of  two  and  seven  years ;  it  may,  however,  be  met  with  at  any  time 
of  life.  The  affection  fre<|uently  has  its  origin  in  tuberculous  bronchial 
glands  (Jacobi),  and  the  history  of  a  fall  is  common.  A  few  CMea  have 
been  found  to  be  associated  with  erythema  nodosum.  Exceptional! j 
the  meninws  are  primarily  involved. 

Pathologyp — The  chief  site  of  the  tubercles  in  children  is  the  pia 
mater  at  the  base  of  the  cerebrum  (basilar  meningitis),  whilst  in  aduhs 
the  pia  at  the  vertex  is  more  apt  to  be  involved.  The  membrane  sur- 
rounding the  tubercles  may  not  be  infiamed,  there  being  a  simple  tu- 
berculous deposit.  On  the  other  hand,  more  or  less  inflammation,  with 
sero-fibrinous  or  fibrino- purulent  exudation,  is  generally  present  in  the 
region  of  tlie  base.  This  exudate  is  usually  abundant  in  the  Sylvian 
fissures,  and  may  find  its  way  to  the  external  surface  of  the  hemigpheree. 
It  is  gray  in  color,  transparent,  and  gelatinous,  and  contains  in  its 
meshes  the  tubercles,  which  appear  as  grayish^white  bodies,  and  which, 
in  cases  of  e<|ual  severity,  may  be  either  numerous  or  scanty.  They 
may  be  scarcely  visible  tn  the  naked  eye,  but  may  vary  from  the  size  of 
a  pinhead  to  that  of  a  French  pea.  The  branches  of  the  Sylvian 
artery  may  be  implicated,  either  owing  to  the  direct  pressure  of  the 
exudate  or  to  the  obliterating  arteritis  produced  by  a  tuberculous  infil- 
tration. The  pia  lotdcs  like  wet  blotting-paper  over  the  ijuadrangle  at  ^ 
the  base  (Gray).  Elsewhere  it  is  thickened  unci  opa^pie,  though  easily  ■ 
detachable.  <*slersays:  *' The  arteries  of  the  interior  and  posterior 
perforated  spaces  should  he  carefully  withdrawn  and  searched,  as  upon 
them  nodular  tubercles  may  be  found  when  not  present  elsewhere.  In 
doubtful  cases  the  midille  cerebral  arteries  should  be  very  carefully  re- 
moved, spread  on  a  glass  plate  with  a  black  background,  and  examined 
with  a  low  objective.     The  tubercles  are  then  seen  as  nodular  enlarge- 
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ments  od  the  smaller  arterit'S.  '     Involvement  of  the  chief  vessels  that      - 
nourish  the  walls  of  the  ventricles  and  the  ependyma,  and  stretch  from    ■ 
the  vermis  ccrebelH  forward  over  the  quadrigemina,  explains  the  con- 
stant presence  of  a  turbid  fluid  in  the  ventricles,  with  softening  of  their 
walls.     As  the  result  of  undue  intra  ventricular  pressure  the  cerebral 
convolutions  become  more  or  less  flatteneiL  with  efTacement  of  the  sulci. 
The  cortex,  to  a  variable  depth,  is  generally  the  seat  of  red  softening, 
and  more  rarely  of  white  softening  alone.     The  tuberculouB  infiltration 
involves  the  cranial  nerves. 

Histolotji/. — The  tubercles  ^row  in  the  ]>erivascular  slieaths,  whicli 
are  often  distended  with  lymphoid  and  epithelioid  cells,  and  there  m 
observed  not  infreijuently  a  thrombosis  of  the  arteries  and  of  the 
venules  of  the  pia,  obliterating  their  lumen.  The  pi  a  mater  is  gradu-  _ 
ally  thickened  through  cellular  infiltration,  and  in  a  small  proportion  of  ■ 
the  cases  the  spinal  meninges  are  similarly  involved,  chiefly  in  the  cer— 
vical  portion  of  the  cord. 

Syfiiptoms. — There  is  a  prodromal  period  which  lasts  one  or  more^ 
weeks,  tluring  which  the  patient  (usually  a  child)  is  pale,  {teevish,  has 
headache  and  photophobia,  and  grinds  its  teeth  during  sleep ;  the  tongu© 
ia  coated,  appetite  impaired,  and  there  may  be  occasional  vomiting, 
either  propulsive  or  regurgitative.  Constipation  is  present  and  may  bo 
marked.  Among  rare  premonitory  symptoms  arc  slight  hyperesthesisfc 
of  the  abdomen  and  a  diminished  urinary  secretion.  A  tendency  to 
emaciation  is  quite  constant.  These  prodromni  symptoms  present  varia- 
tions as  to  their  number  and  combinations  in  difterent  cases*  In  few 
instances  only  is  the  onset  acute.  The  symptoms  usually  indicate  basic 
meningitis,  and  at  first  there  is  associated  considerable  mental  excite^ 
ment ;  later  there  are  pressure-symptoms  (caused  by  the  exudate)*  with 
total  loss  of  the  mental  faculties. 

(1)  Stage  of  Cerebral  Excitement* — I'he  invasion  is  generally  gradual, 
or  even  quite  insidious,  its  most  characteristic  phenomena  being  »evere 
vomiting^  marked  Iwadfiche,  and  rhtHs  folhwed  hi/ f ever.  Certain  other 
symptoms  now  arrest  the  attention,  such  as  extreme  irritability,  scream- 
ing, and  great  obstinacy,  and  occasionally  drowsiness  appears  early.  When 
the  onset  is  sudden  the  disease  may  be  disclosed  by  convulsions,  paral- 
ysis, wild  delirium,  or  coma.  The  established  disease  exhibits  certain 
distinctive  features.  The  pain  is  often  most  excruciating,  causing  the 
child  to  utter  short  penetrating  screams  (bydroccpbalic  cry),  and  in  rare 
instances  the  sharp  cries  may  be  continuous  and  lead  to  physical  exhaus- 
tion. The  headache  is  increased  by  light,  noise,  or  movement.  Vertigo 
is  common ;  the  pupils  are  contracted  at  this  period;  the  face  pales  and 
then  flushes ;  the  pupils  alternately  dilate  and  expand ;  and  the  expres- 
sion is  sometimes  sad,  thongb  more  often  stupid.  Generally  hyperes- 
thesia or  dysesthesia  may  appear,  and  there  may  be  a  slight  mind- wan* 
dering  at  night,  though  active  delirium  is  rare.  Tdehe»  cSribrah»  may 
be  obtained,  but  arc  not  character! stic^  The  patient  is  intolerant  of 
every  form  of  disturbance.  All  the  symptoms  of  the  prodromal  stage 
are  now  aggravated;  slight  muscular  twitchings  and  sleep-starta  occur; 
the  vomiting  is  apparently  causeless,  Jind  may  be  frequently  repeated; 
and  constipation  persists. 

Fever  is  present,  but  is  of  slow  development,  and  rarely  rises  higher 
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thiD  102*^  or  103^  F.  (89.4^  C.)  in  the  evening.  The  skin  is  dry  and 
hAish,  as  a  rule.  The  pulse  is  slow  or  moderately  accelerated,  but 
soon  quickens  to  120  or  even  130,  and  later  it  may  be  irregular.  At 
times  the  pupils  are  unequally  contracted,  and  ptosis  may  also  be  looked 
ipoD  as  an  early   sign. 

(2)  Beoond  or  Tnuuritioiial  Stage. — The  symptoms  of  cerebral  irrita- 
tioD  DOW  abate,  the  patient  becoming  more  quiet,  while  mental  dulness 
often  superrenes.  The  vomiting  and  headache  subside  gradually,  and 
the  child  cries  out  only  occasionally.  The  abdomen  is  now  distinctly 
Kaphoid  and  the  head  occasionally  retracted.  Constipation  is  obstinate. 
The  evidences  of  localized  organic  foci,  such  as  slight  twitchings  of  the 
muscles  of  the  face,  followed  by  strabismus,  ptosis,  or  paralyses  of  the 
&ce  or  limbs,  may  appear.  Generalized  convulsions  may  occur,  and 
muscular  tremors  and  athetoid  movements  may  appear.  Both  pupils 
(or  one  only)  may  be  dilated  as  intracranial  pressure  develops ;  patchy 
flashing  of  the  face  is  common.  The  respiration  is  now  irregular  and 
sighing. 

(3)  The  Stage  of  ParalysiB. — On  account  of  the  exudation  the  mental 
faculties  are  abolished,  so  that  the  patient  is  comatose,  though  convul- 
sions or  localized  spasms  of  the  muscles  in  different  parts  of  the  body 
(neck,  back,  limbs,  etc.)  may  be  observed.  Optic  neuritis  develops, 
while  the  paralysis  of  the  ocular  muscles  above  noted  deepens.  The 
pupils  are  dilated,  the  eyes  are  partly  closed,  and  the  eyeballs  at  inter- 
Tils  slowly  and  alternately  move  in  a  lateral  direction.  Hemiplegia 
sometimes  develops,  and  more  rarely  monoplegia,  affecting  the  face  or 
one  of  the  extremities.  There  may  be  paralysis  of  the  third  nerve,  with 
involvement  of  the  face,  hypoglossal  nerve,  and  limbs  on  the  opposite 
side  (a  combination  of  symptoms  first  observed  by  Weber),  consequent 
upon  a  lesion  localized  in  the  internal  inferior  portion  of  the  crus. 
Monoplegia  of  the  right  side  of  the  face  has  been  observed  in  a  few 
instances,  associated  with  aphasia.  Exceptionally  aphasia  and  brachial 
monoplegia  have  been  combined.  The  temperature  in  the  early  part  of 
this  suge  usually  rises  to  103°  F.  (39.4°  C.)  or  higher,  but  later  it  may 
drop  to  H  subnormal  level,  and  in  rare  instances  as  low  as  94°  F.  (34.4° 
C).  Immediately  preceding  the  fatal  termination  the  temperature  may 
rise  to  106°  or  107°  F.  (41.6°  C),  the  pulse  becoming  frequent,  small, 
*nd  irregular.  Gradual  anesthesia  comes  on  with  general  muscular 
relaxation. 

Occasionally  a  typhoid  state  (great  prostration,  dry  tongue,  diarrhea, 
ftc.)  may  develop^  and  Cheyne-Stokes  respiration  is  almost  invariably 
present,  preceding  the  fatal  event.  Leukocytosis  has  been  observed  in 
»ll  stages  of  the  disease. 

Ophthalmoscopic  Examination. — The  ophthalmoscopic  appearances 
Mmetimes  form  important  points  in  the  diagnosis.  At  first  hyperemia 
of  the  disk  is  noted,  and  later  the  changes  belonging  to  neuritis  (swell- 
ing and  striation)  appear,  while  rarely  tubercles  may  be  detected  in  the 
choroid.' 

CHtilpfll  Types. — (a)  Mild  Type. — The  marked  or  alarming  symp- 
^ms  (tetanic  rigidity  of  the  muscles,  convulsions,  and  paralysis)  develop 
tt  a  late  period.     In  this  class  should  be  placed  those  cases  in  which  the 

'  The  difTerential  diagnosis  is  given  in  the  section  on  Meningitis. 
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meningitis  is  but  fet'bly  indicates] — e.  //.  when  it  is  but  a  small  factor  in 
the  cooditiou  of  aeute  geneml  luberculosis. 

(h)  Maligtiaiit  or  Eapid  Form.- — This  type  is  comparativelT  rare,  oc- 
currin<r  most  fre(|ueutly  in  adult  life,  while  the  lesions  have  their  seat 
ahno^t  exelusivelj  upon  the  convexity.  The  onset  is  marked  by  the 
most  frightful  tetanic  convulsiotiJ*,  which  precipitate  a  fatal  termination 
in  a  couple  of  day§. 

((')  Olironic  Type. — Cases  pnrsuing  a  chronic  course  are  rarely  ea- 
countered,  and  the  symptoms  nsually  ix)int  to  localized  cerebral  le*%icm» 
(Jack s on i an  epilepsy,  etc,)* 

Prognosis. — The  disease  lasts  frnm  two  to  four  or  five  weeks* 
though  chronic  cases  may  continue  for  several  months.  When  the  con 
vexity  is  implicated,  however,  the  duration  is  only  one  or  two  week§- 
It  should  be  emphasized  that  fre^juently  in  the  course  of  wel! -marked 
cases  a  decided  remission  in  the  leading  symptoms  occurs,  so  that  crm- 
valescence  is  suggested ;  but  this  is  deceptive^  and  is  almost  invariably 
followed  by  a  renewal  of  the  unfavorable  features  of  the  affection.  A 
few  cases  only  are  recorded  in  medical  literature  as  ending  in  recovery. 

Freyhan  has  reported  a  case  with  recovery  in  which  the  diagnosis 
was  proved  by  puncture  of  the  spinal  canal  and  the  withdrawal  of  fluid, 
in  the  sediments  of  which  tubercle  bacilli  were  found.  A.  Jacobi  hai 
met  with  2  cases  that  terminated  favorably,  and  Leube  has  also  reported 
a  case  in  which  the  symptoms  were  characteristic,  ami  at  the  autopsy. 
some  years  later,  old  tuberculous  lesions  were  found  in  the  mt-ninge?. 
It  is  to  be  recollected,  however,  that  the  course  of  tuberculous  menin- 
gitis is  probably  uninfluenced  by  human  agency* 


J 


Acute  Pneumonic  Phthisis, 

[Acttte  Phthisic  :  Florid  Phthiah ;  Galloping  Ctttutumption,) 

This  may  be  primary  or  secondary,  the  latter  form  being  consequent 
either  upon  a  localized  tuberculous  area  in  the  lung,  tuberculous  pleurisy 
(acute  or  chronic),  tuberculous  peritonitis,  or  tuberculous  disease  of  some 
other  organ*  Acute  phthisis  may  occur  at  any  age,  though  it  is  rela- 
tively more  frerjuent  in  childhood  and  early  adult  life,  but  whether 
primary  or  secondary,  the  infectitm  of  the  lungs  is  rapid. 

Pathology. — Two  forms  may  be  recognized :  (1)  This  reveals  the 
appearances  of  an  aente  lohtir  pneumonia,  one  lobe  only  being  impli- 
cated, as  a  rule,  though  sometimes  the  whole  lung  is  involved.  The 
process  leads  to  a  destruction  of  lung-tissue»  so  that  a  section  may  show 
the  existence  of  cavities.  The  latter  are  usually  small,  while  surround- 
ing them  may  be  seen  tubercles  in  hepatized  tissue,  and  here  and  there 
caseous  masses  of  a  yellowish-white  color  may  be  visible.  These  often 
indicate  obi  or  pre-existing  foci.  It  is  sometimes  exceedingly  difficult 
to  distinguish  a  tuberculous  croupous  pneumonia  from  the  ordinary  form, 
and  the  most  careful  inspection  may  fail  to  reveal  the  presence  of  ele- 
mentary ttibercles  in  the  acutely  consoliihited  tissue.  In  cases  in  which 
this  disease  is  suspected,  however,  the  opjxisite  lung,  the  bronchial  glands, 
the  peritoneum,  and  other  organs  should  be  carefully  examined 

The  lesions  prt^sented  by  eases  that  have  run  a  lon^r  course  an* 
somewhat  characteristic,  though  nor  ahvavs  the  j^^me.      If  the  cii>e  h 
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had  a  duration  of  eigtit  or  ten  weeks,  apical  softenimg  with  more  or  less 
extensive  eavitj-formation  often  occurs.  Less  fre^juently,  a  lobe  or  an 
entire  lun^  h  fuurid  to  be  consolidated  througbont,  ""  and  ci^nverted  into 
ji  dry,  veJlowi.sb-wbite,  cheesiy  substance,  in  wbicli  condition  it  may 
remain  till  the  end." 

(2)  PreHeJiting  the  AppttiratweE  of  Broncho-pneumonia , — This  vari- 
ety is  more  common  than  the  previous,  especially  in  children.  The 
evidences  of  bronchitis  aflTcetiDg  the  finer  tubes,  together  with  con- 
solidation of  the  lobules  to  which  the  tubes  lend,  are  striking.  As  in 
ordinary  broncho-pneumonia,  so  here,  the  soH<lified  areas  appear  as 
grayish-red  masses  in  the  early  stage,  while  later  they  are  of  an  oj^aijue- 
white.  The  products  that  fill  the  air-cells  may  caseate  and  break 
down,  with  the  formation  of  irregular  cavities  that  vary  in  size.  When 
large  areas  are  involved  they  are  the  result  of  the  fusion  of  contiguous 
smaller  areas  of  hepatized  tissue.  The  trouble  often  begins  in  the 
upper  lobes  and  spreads  downward,  though  not  infrequently  tbe  lower 
lobes  are  most  extensively  involved. 

In  not  a  few  cases  the  masses  are  small,  multiple,  and  widely  dissem- 
inated throughout  the  hings,  and  miliary  tubercles  in  the  lungs  or 
pleurae  are  associated  with  the  broncho-pneumonic  lesions  before  de- 
scribed. In  nearly  all  cases  signs  of  pleurisy  may  be  noted,  as  is 
shown  by  pleural  adhesions  or  by  deposits  of  lymph  on  the  pleura. 
The  bronchial  glands  are  also  usually  infected,  and,  particularly  in  chil- 
dren, are  the  seat  of  tuberculous  processes. 

Baumler  has  called  attention  to  a  type  of  tuherculous  inhalatton 
p^neumonm  consequent  upon  hemoptysis,  the  blood  and  contents  of  the 
cavities  being  drawn  into  the  finer  tubes  in  respiration.  This  form  of 
broncho- pneumonic  phthisis  sometimes  follows  pulmonary  tuberculosis 
in  the  early,  though  more  often  in  its  late,  stage.  On  microscopic  ex- 
amination tubercle  bacilli  are  found,  though  rarely  in  abundance,  in  tbe 
inSltrated  masses  and  in  the  walls  of  the  cavities. 

Clinical  History- — ^(1)  Acute  Cases. — Preceding  the  attack,  the 
patient  may  have  *'  taken  cold  "  or  have  been  in  a  run-down  state;  more 
often,  however,  he  has  been  apparently  healthy.  The  onset  is  sudden, 
marked  by  more  or  less  rigor,  pain  in  the  side,  fever,  cough,  and  great 
prostration,  and  there  may  be  bronchial  hemorrhage  which  may  Ijist  one 
or  more  days.  The  total  amount  of  blood  expectorated  may  be  consid- 
erable. In  the  majority  of  cases  the  expectoration  is  mucoid  at  first, 
and  then  becomes  rusty-colored,  often  containing  tubercle  bacilli, 
though  at  first  they  may  be  absent,  and  indeed  not  appear  until  late  in 
the  disease.  Dyspnea  appears  early,  and  may  soon  become  extreme, 
and  the  fever  quickly  rises  to  104°  F.  (40"^  C)  or  over.  It  may  be  of 
the  continued  type  or  it  may  early  assume  the  remittent  or  hectic  type, 
and  with  the  latter  forms  of  fever,  which  usually  begin  about  tbe  end  of 
the  first  week,  are  nssociated  night-sweats  and  rapid  emaciation.  The 
prostration  of  the  vital  powers  is  now  extreme.  The  expectoration  is 
more  abundant,  muco-purulent,  and  often  greenish-yellow  in  color. 

In  the  course  of  one  or  two  days  after  the  onset  we  obtain  physical 
signs  that  vary  with  the  extent  of  the  lesions.  Usually,  as  before 
stated,  these  cases  present  the  anatomic  appearances  of  acute  lobar 
pnetimonia^ — viz,  the  complete  consolidatiou  of  one  or  more  lobes,  which 
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is  usually  followed  by  signs  of  softenings  provided  the  patient  survives 
the  first  week  or  ten  days.  The  physical  signs  during  the  stage  of  cod* 
solidation  are  ]>recisely  the  same  as  in  lobar  pne?nnotiia.  The  signs  of 
softening  and  of  eavity  will  be  given  in  detail  in  the  dei^cription  of 
Chronic   l^bthisis. 

The  t'tninte  is  usually  rapid,  occupying  from  two  to  six  weeks  on  rhe 
average^  though  rarely  cases  that  reach  the  stage  of  cavity-forruation 
are  protracted  to  three  or  even  four  months.  Considering  the  hrevitj 
of  the  attacks,  the  extreme  degree  of  e'maciation  (shown  esjjecjally  hv 
the  hollow  cheeks  and  temples,  pinched  nose,  and  thin  hands)  is  trulv 
remarkable.  Tlie  patient  usually  maintains  a  hopeful  state  of  mind, 
notwithstanding  the  rapid  downward  course  of  the  affect iuii,  and  it  mar 
be  admitted  that  recovery  is  possible.  The  parts  involved  are  in  such 
cases  destroyed  and  replaced  by  fibrous  tissue,  and  it  should  be  remetD- 
bered  that  the  apex  is  involved  in  most  cases.  It  sometimes  happens 
that  consolidation  only  is  present  in  the  second  lobe  affected,  'v^ bile  in 
the  upper  lobe  one  or  more  cavities  have  already  been  developed.  The 
pleural  crepitating  friction  is  often  audible  before  eonsolidatioti  is 
complete. 

l}fai^nf>8m* — The  onset,  symptoms,  and  course  during  the  first  week 
may  be  those  of  ordinary  lobar  pneumonia,  but  in  some  eases  certain 
symptoms  may  arise  which  will  excite  suspicion  of  their  tuberculous 
character  in  the  early  stage.  Thus,  hemoptysis  rarely  occurs  in  a 
pneumonia  due  to  pneumococcus  infection,  and,  what  may  also  serve  u  M 
a  point  in  diagnosis,  the  appearance  of  the  patient,  as  well  as  his  pre-  ■ 
vious  and  family  history,  may  be  suggestive.  The  points  of  discrimi- 
nation have  been  fully  set  forth  in  the  section  on  Lobar  Pneumoni* 
(pp.  150,  l^il). 

(2)  Subacute  Gases  (rarely  acute). — The  onset  is  less  suflden  than  in 
the  former  type,  while  the  patient's  antecedent  condition  may  either  he 
good  or  below  the  ataridard.  At  the  beginning  he  has  repeated  chilb, 
though  hemoptysis  may  be  the  first  symptom  which  indicates  a  pre- 
existing tuberculous  focus.  The  fever  rises  high,  and  is  apt  to  be  irregu- 
lar from  the  start;  the  pulse  and  respirations  are  rapid,  and  there  is  a 
rauco-purulent  expectonition  which  may  either  be  profuse  or  scanty. 
Occasionally  it  is  fetid,  and  tlie  sputa  may  early  contain  elastic  fibers 
and  tubercle  bacilli,  though  more  often  these  are  noted  after  the  affection 
has  become  fully  established.  During  the  progress  of  the  case,  also, 
hemoptysis  may  arise.  Later,  drenching  night-sweats  increase  tb« 
exhaustion  and  emaciation,  which  speedily  reach  an  extreme  degree,^ 
and  soon  or  late  a  typhoid   condition  of  the  system   is  developed. 

The  phifgu'tif  si^jtiH  are,  at  first,  those  of  general  bronchitis,  with  or 
without  indications  of  pleurisy.     Later,  small  areas  of  consolidatioa,^ 
which  often  increase  io  size,  are  indicated  by  impaired  percussion  reso*  ■ 
nance  or  dulnesa  and  by  broncho- vesicular  (rarely  tubular)  breathing, 
with  subcrepitant  rules.     These  signs  may  be  unilateral,  though  mo: 
often  they  occur  bilaterally.     In  many  cases  softening  with  cavity 
mation  ensues,  with  the  iiHual   physical  signs  of  this  condition. 

Course  atid  Duration, — For  some  time  the  patient  may  remain  oi 
of  bed,  though  in  most  instances  the  disease  constantly  progress* 
Less    frequently    there    are    exacerbations    and    remissions.       A    sm; 
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percentage  of  these  cases  recover  witb  a  loss  of  more  or  less  lung-tissue, 
though  the  cotiditiou  may  pass  into  chronic  phthisis.  It  is  important 
to  recollect  that  the  local  lesions  may  become  extet»8ive,  as  the  result  of 
fu&ioD  of  small  eonsulidated  masses,  until  an  entire  lobe  is  involved, 
and  when  this  occurs  the  symptoms  and  course  simulate  those  of  the 
mcute  type.  The  duration  ranges  from  two  to  eight  weeks  or  more. 
DiagnoMis, — This  variety  is  frefjuently  confouniled  with  non-tubercu- 
lous broncho-pneiimonia,  and  the  chief  distinctions  will  be  mentioned 
in  connection  with  the  latter  disease.  Bnfnchk'ctash  may  be  accom- 
panied by  emaciation*  fetid  expectoration,  night-sweats,  and  the  signs 
of  cavity,  and  these  cases  have  been  mistaken  for  acute  phthiBis.  Im- 
portant in  the  recognition  of  the  latter,  however,  are  marked  fever  and 
emaciation.  Moreover,  the  physical  signs  are  more  frequently  referable 
to  the  apices,  and  the  disease  is  more  steadily  progressive,  running  a 
shorter  course  tlian  bronchiectasis. 

Acute  Brancho-pmeamoiiic  PMhisis  im  Children, — The  belief  that  the 
form  of  broncho-pneumonia  that  so  frequently  follows  certain  infec- 
tious diseases  (measles,  whooping-cough,  etc.)  is  in  the  majority  of 
instances  tuberculous  has  been  steadily  gaining.  Osier  recognizes  three 
groups  of  cases:  {a)  Those  in  which  the  child  suddenly  becomes  ill 
while  teething  or  during  convalescence  from  fever,  with  high  tempera- 
ture, severe  cough,  ami  the  signs  of  consolidation  of  one  or  both  apices. 
Death  may  occur  within  a  few  days.  To  the  naked  eye  the  lesions  do 
not  appear  to  be  tuberculous,  (A)  In  this  group  the  children  show  the 
ordinary  symptoms  of  broncho-pneumonia,  and  the  cn.ses  are  more  pro- 
tracted, death  occurring  about  the  sixth  week*  (/')  The  child  feels  ill 
daring  convalescence  from  an  infectious  disease,  fever,  cough,  and  dys- 
pnea being  present.  The  intensity  of  the  symptoms  abates  within  a  fort- 
fiight,  and  the  physical  examination  shows  the  presence  of  diffuse  bron- 
chitis with  scattered  minute  areas  of  consolidation.  Many  of  these 
cases  develop  into  chronic  phthisis. 
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Ohsonic  Tubebculosis. 

[Chronic  Piilmonnry  Ttthcrrttlositt ;   Chronic  Ulctraiive  PhthUu,) 


This  form  is  mucli  more  common  than  the  acute,  the  term  embracing 
Sub-varieties  to  which  attention  will  be  incidentally  directed.  Its  most 
Epical  clinical  form  follows  a  mixed  infection  as  a  result  of  a  septic  ele- 
ment superadded  at  some  time  to  the  primary  tuberculous  infection. 

The  Causal  Factors  have  been  detailed  under  General  Etiology* 

Pathology. — The  pathologic  characters  of  tuberculosis  in  general 
have  l>een  already  pre::>ented,  but  it  will  be  necessary  to  describe  briefly 
the  special  anatomic  conditions  met  with  in  chronic  ulcerative  phthisis, 

The  post-mortem  appearances  of  the  lungs  in  chronic  pulmonary 
tuberculosis  are  remarkable  for  their  great  diversity,  not  only  in  the 
extent  of  tissue  involved,  but  also  as  to  the  character  of  the  morbid 
processes.  Often  the  associated  lesions  form  no  unimportant  part  of 
the  picture.  In  nearly  all  fatal  cases  the  most  advanced  and  extensive 
lesions  are  found  near  the  apex,  and,  as  a  rule,  the  entire  upper  lobe  of 
one  of  the  lungs  is  implicated.  In  addition^  it  is  observed  that  the 
destructive  process  has  extended  to  the  lower  lobe  of  the  same  side  aa 
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well  as  to  tho  apex  of  the  opposite  lung,  the  lower  lobe  of  the  primarj 
lung  generally  being  invaded  before  the  upper  part  of  the  other. 
Though  both  lungs  are  affected  in  fatal  cases,  tbey  represent  differeot 
stages  of  the  disease.  Tbe  case  is  very  different  in  an  old  and  cuwl 
tuberculosis  of  the  lungs,  such  as  is  freijuently  met  with  in  persons  who 
have  died  of  some  other  affection*  Here  the  lesions  may  occupy  hot  & 
small  piirt  of  one  lung,  and  usually  near  the  summit. 

Kingston  Fowler  has  investigated  the  question  of  the  points  of  elec- 
tion and  paths  of  distribution  of  the  lesions  in  chronic  phthisis,  and 
has  found  that  the  pritnary  lesion  is  not,  as  a  rule,  at  the  summit  of  the 
upper  lobe,  but  that  it  occurs  from  1  to  li  inches  (3,71*  cm,)  below 
this  point  and  near  the  postero-externa!  borders*  Favored  by  normal 
respiration,  the  lesions  advance  downward*  so  that  on  physical  examiaa- 
tion  the  first  evidences  of  disease  are  to  be  found  posteriorly  over  the 
lower  part  of  the  supraspinous  fossa,  while  anteriorly  the  early  signfi 
are  met  with  immediately  below  the  middle  of  the  clavicle,  extending 
along  a  line  running  about  1^-  inches  (8,71)  cm.)  from  the  inner  end  of 
the  second  and  third  interspaces.  The  starting-point,  though  less  fir*^ 
quently,  may  also  be  indicated  by  physical  signs  in  the  first  and  second 
interspaces  below  the  outer  third  of  the  clavicle,  with  subse«|uent  down- 
ward extension. 

From  personal  observation  of  the  post-mortem  lesions  of  this  disease, 
and  from  ray  studies  at  the  bedside,  I  feel  convinced  that  the  initial 
lesion  is  frequently  located  anteriorly  and  near  the  apex,  corresponding 
on  the  cheat-walls  to  the  clavicle  and  the  supraclavicular  spaces.  This 
site  has  seemed  to  me  to  obtain  more  often  on  the  right  side  than  on  the 
left.  Kingsley  has  shown  that  when  the  lower  lobe  becomes  involved 
the  consolidation  begins  about  1^  inches  (3.79  cm.)  below  its  apex  pos- 
teriorly, and  corresponding  externally  to  a  spot  opposite  the  fifth  dorsal 
spine*  From  this  point  it  spreads  downward  and  laterally  in  a  line  fol- 
lowing the  border  of  the  scapula  ^'  when  the  hand  is  placed  on  the  oppo- 
site scapula  and  the  elbow  rests  above  the  level  of  the  shoulder/*  The 
middle  lobe  on  the  right  side  is  usually  invaded  by  direct  extension 
from  the  upper.  The  seat  of  primary  infiltration  may  even  be  the 
lower  lobe,   but  this  is  an  occurrence  of  great  rarity. 

The  relative  frequency  of  involvement  of  the  two  sides  varies  accord- 
ing to  different  authorities.  A  careful  analysis  of  my  own  records,  and 
the  results  of  some  statistical  investigations  into  the  subject,  show  thai 
out  of  a  total  of  1236  cases  726  occurred  on  the  left  side  and  510  on 
the  right. 

In  all  cases  the  primary  lesions  are  due  to  ftiht:reu!om  tYiiiltration^ 
which  at  tirst  is  conhned  to  certain  lobules,  though  it  may  later  involve 
extensive  areas  of  lung- tissue  (tubereulous  bronvkQ-jmeumonia.)  In 
most  instances  the  starting-point  of  the  morbid  changes  is  in  the  smaller 
bronchi  and  also,  according  to  Payne,  the  inside  of  the  alveoli.  Soon 
the  bronchioles  and  the  corresponding  air-cells  become  blocked  with  in- 
flammatory products.  These  areas  then  undergo  caseation  and  present 
the  usual  opaque,  grayisli-yellow  appearance,  a  cross-section  of  these 
yellow  nodules  showing  the  central  bronchus  usually  plugged  with  exu- 
date and  surrounded  by  caseous  matter.  Softening  and  sometimes 
complete  liquefaction,  with  expectoration  or  absorption  of  the  altered 
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morbid  products,  may  take  place,  and  this  disiutegration  is  associated 
with  ulceration  in  tlie  wall  of  the  bronchus,  consequent  upon  secondary 
pyogenic  infection,  and  a  resulting  formation  of  small  cai^ities.  Ulcers 
uiay  form  in  ihe  bronchioles  before  necrotic  processes  supervene,  and 
they  are  generally  shallow,  with  sharply-deKned  edges.  Kecovery  may 
ensue  as  the  result  of  caictficatioif  with  encapsulation  of  the  cheesy 
tnasses,  or  the  affected  area  may  undergo  fibritid  transformatioM — ^a  con- 
^rvative  process  and  one  that  may  lead  to  actual  cure.  It  often  happens, 
DoPTever,  that  old  and  apparently  healed  tuberculous  lesions  undergo 
riieeration,  when  the  calcareiius  masses  (pulmonary  calculi)  may  be  dis- 
W^-cd  and  expectorated,  and  the  more  rapidly  the  caseous  masses  fire 
^>rixied  the  more  liable  are  they  to  softening.  Surroutiding  the  healed 
areas  the  tissue  may  be  the  seat  of  atelectasis,  though  more  often  of 
^flipliysema*  Destruction  of  lung-tissue  also  results  from  interstitial 
iofl^mmation  with  the  formation  of  new  connective  tissue,  the  latter  in 
tiirizi,  compressing  and  finally  obliterating  the  alveoli. 

CZJavities  (  UonticfT}- — These  result  cbietly  from  progressive  necrosis 
ind  ulceration*  They  are  formed  mostly  by  dilatation  of  the  bronchi^ 
wh.ose  walls  are  tuberculous  and  su]vpurating.  But  they  may  also  arise 
independently  of  the  bronchi.  Cavities  vary  largely  in  number,  size, 
for-im^  and  in  other  characteristics.  They  are  often  multiple,  thongh 
^^i^ly  not  far  removed  from  one  another,  and  unite  as  they  increase  in 
8is^,  In  this  way  large  cavities,  involving  the  Avhole  of  one  lohe  and 
ev^i!!  an  entire  lung  (except  the  extreme  anterior  margin),  may  be  formed, 
*^cX  a  variable  number  of  small  pockets  connecting  with  the  bronchus 
P*^y  thns  originate.     The  walls  of  the  cavities  are  almost  invariably 

^"omicse  may  be  classified  as  (1)  progressive  and  (2)  non-progressive. 

(1)  The  progressive  are  divisible  into  (a)  New  cavities  and  (b)  Old 

<^^^  ities, 

I  <a)  New  caiuties  have  soft,  necrotic,  friable  walls  so  long  as  the  de- 

B  itiTTj^ctive  processes  are  rapidly  progressing,  and  the  same  state  of  things 

P^^^^^ails  in  the  cavities  of  acute  phthisis-     They  may  develop  near  a 

hei«^|0(j  focus  or  near  old  cavities  with  limiting  walls,  and  when  situated 

p^^.r  the  periphery  of  the  lung  they  may  rupture  into  the  pleura,  caus- 

I^S  pneumothorax, 
(h)  Old  cavitiett,  as  a  rule,  have  sharply-defined  walls  that  vary 
^*^*X8iderahly  in  thickness.  At  first  they  consist  of  a  fibro-vascular 
*^^ne,  which  has  an  inner  suppurating  surface :  subse([uently  the  lining 
^^  this  zone  is  converted  into  an  exfoliating  membrane.  The  contents 
^^  ^omicEB  are  mueo-purulent  or  purulent,  and  often  consist  of  a  shreddy 
*^<3  sometimes  a  bloody  fluid.  Rarely  they  are  gangrenous.  Cavities 
*isfj  contain   tubercle  bacilli  and  other  micro-organisms.     Percy  Kidd 

I"^-s  studied  the  question  of  the  relation  of  tubercle  bacilli  to  tuberculous 
Pulmonary  lesions,  and  states  that  they  are  invariably  present  in  newly- 
^^velfiped  tubercles  and  fresh  cavities,  but  frequently  absent  in  old 
'^^^liih'S.  Trabecul^e  composed  of  blood-vessels  and  remnants  of  pul- 
^*^onary  tissue  often  traverse  the  cavities.  In  obi  cavities  excavation 
7*^**y  be  complete,  not  a  vestige  of  normal  or  diseased  tissue  remaining 
*^  them,  though  the  blood-vessels,  many  of  which  are  beaded  by  small 
'^tieurysmal   dilatations  along  their  course,  are  the  last  to  disappear. 
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Their  removal  is  effected  by  an  obliterating  inflammation.  Ruptare  of 
these  miliary  aneurysms  or  the  erosion  of  a  large  vessel  is  an  event  that 
gives  rise  to  copious  hemoptysis.  Cavities  having  dense  walls  may  also 
increase  in  size  by  encroaching  upon  and  destroying  the  surrounding 
tissue,  huge  cavities  often  having  thin,  tense  walls.  But,  wherever  situ> 
ated,  they  usuall v  begin  toward  the  summit  of  the  upper  lobe.  Another 
common  seat  is  the  mid-dorsal  region. 

(2)  Non-progressiTe  OavitieB. — Quiescen":  cavities  are  usually  small, 
though  variable  in  size,  according  to  the  stage  at  which  the  process  of 
contraction  is  arrested.  Medium-sized  and  large  vomicae  do  not  be* 
come  totally  occluded.  They  may  be  multiple,  though  more  often  per- 
haps single,  and  associated  with  them  may  be  observed  dense,  fibrous 
nodules  representing  healed  foci.  Their  interior  may  be  lined  with  a 
smooth,  cuticular  structure  resembling  mucous  membrane. 

Interstitial  Pneumonia. — In  the  course  of  chronic  phthisis  interstitial 
inflammation  of  two  sorts  will  most  probably  arise :  (a)  A  consolidation 
excited  by  the  tubercle  bacilli  themselves,  and  hence  manifesting  a  de- 
Btructive  tendency;  (6)  A  slowly-developed  interstitial  pneumonia  which 
aims  at  arresting  the  progress  of  the  affection.  It  develops  in  close 
proximity  to  caseous  masses  and  around  cavities.  The  new  connective 
tissue  thus  formed  in  obedience  to  the  well-known  pathologic  law  tends 
to  contract  secondarily,  and  thus  vomica  are  often  partly,  though  sel- 
dom entirely,  obliterated.  The  shrinking  of  the  connective  tissue  may 
also  result  in  compression,  and  finally  in  the  destruction  of  pulmonary 
tissue,  just  as  in  a  tuberculous  inflammation.  The  process  in  this  in- 
stance, however,  is  on  the  whole  conservative  and  calculated  to  repair 
tuberculous  lesions. 

Disseminated  Tuberculosis. — Miliary  TvJbercles. — This  form  has  for 
its  chief  characteristic  miliary  tubercles,  which  are  scattered  not  only 
about  the  tuberculous  area,  but  also  throughout  the  rest  of  the  lung, 
and  usually  in  the  lower  lobe.  Most  of  the  tubercles  undergo  fibroid 
or  fibro-caseous  change.  These  minute,  hard  gray  or  grayish-yellow 
nodules  vary  in  size  from  a  mustard-seed  to  that  of  a  pea,  and  lung- 
tissue  that  is  more  or  less  studded  with  chronic  miliary  tubercles  is  apt 
to  look  pale,  while  the  surrounding  air-cells  are  emphysematouM.  The 
condition  may  lead  to  pneumonia,  and  the  whole  aspect  then  becomes 
altered.  Here,  as  before  described,  fusion  of  miliary  tubercles  results 
in  larger  masses  which  become  caseous,  and  hence  the  method  of  cavity- 
formation  is  identical  with  that  observed  in  tuberculous  broncho-pneu- 
monia. In  the  disseminated  form  tubercles  may  also  be  found  in  many 
other  organs  than  those  indicated  (pleura,  trachea,  larynx,  bronchial  and 
other  lymphatic  glands,  peritoneum,  spleen,  kidneys,  liver,  brain,  mu- 
cosa, testes,  etc.). 

Lesions  of  the  Pleura. — This  membrane  is  hyperemic  and  coated  with 
fibrinous  exudation  coextensively  with  the  affection  of  the  parts  in 
chronic  ulcerative  phthisis.  The  pleural  membranes  are  only  more  or 
less  thickened  by  organized  adhesions,  but  in  the  latter  and  also  in  the 
pleura  tubercles  or  cheesy  masses  may  be  found.  Simple  and  other 
forms  of  pleurisy  are  also  met  with — sero-fibrinous,  purulent,  and  hem- 
orrhagic. 

Lesions  of  the  Bronchial  Glands. — At  first  these  are  enlarged  and 
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edeoaatous,  containing  tubercles,  and  later  they  present  foci  which  often 
undergo  purulent  di.sintegration  and  sometimes  calcification.  Other 
lymphatic  glands  than  these  may  be  affected  (mesenteric,  etc), 

lesions  of  the  Larynx. — The  larynx  is  frequently  the  seat  of  tuber- 
ciiions  infiltration  and  ulceration,  particularly  in  certain  parts,  such  aB 
tht  vocal  cords,  posterior  wall,  ary-epiglottidean  folds,  etc, 

Leflioas  of  the  Heart. — Tuberculous  endocarditis  is  present  in  about 
^  per  cent,  of  the  cases,  and  congenital  stenosis  of  the  pulmonary  ori* 
fi«?e  is  noted  in  not  »  few  instances  (Chevers).  The  right  hejirt  is  often 
Vp^rtrophied  or  dilated. 

Other  orgam  may  present  lesions  in  chronic  phthisis,  and  these  will 
h  spoken  of  in  connection  with  the  clinical  history. 

Tuberculosis  of  the  intestinal  canal  is  a  common  though  late  lesion. 

^Amyloid  degeneration  of  certain  organs  is  a  not  unusual  secondary 

event,  especially  of  the  kidneys,  liver,  spleen,  and  intestinal  mucosa, 

iQd    in  like  manner  enlargement  of  the  liver  due  to  fatty  infiltration  is 

not^-d  not  infretitiently* 

^Tlinical  History. — The  modes  of  invasion  are  quite  diverse,  but 
wit-l-a  few  exceptions  the  onset  is  either  (1)  gradual  or  (2)  abrupt,  and,  as  a 
rul^,  the  health  has  been  previously  undermined  for  a  longer  or  shorter 
peiriod. 

(1)  Oradual  Onset. — (a)  Most  frequently  the  disease  originates  in 
am^nauner  similar  to  the  origin  of  ordinarif  hronckitig^  and  often,  com- 
biin^d  with  tlie  symptoms  of  broncho-catarrh,  are  those  of  pleurisy. 
Ti^^erculons  bronchial  affections  often  follow  certain  acute  infectious 
dlia^Mses — influenza,  typhoid,  measles,  whooping-cough,  etc, — and  in  this 
fo^'Tx  are  rarely  curable.  The  physical  signs  may  be  negative  for  some 
tina.c»  and  then  appear  at  the  apex  of  the  lung.  Over  a  small  area  there 
m^.y  UQ^  be  slightly  impaired  resonance  on  percussion,  with  harsh 
broncho-vesicular  breath-sounds  and  with  or  without  suhcrepitaut  rfiles. 
Th^  expansion,  as  noted  on  inspection  and  palpation,  over  tbe  affected 
«J>ot8  is  more  or  less  defective,  while  the  vocal  resonance  and  fremitus 
***^  either  increased  or  unaltered  ;  and  the  fact  that  the  lesions  are  more 
*20tninonly  detectable  in  the  suprascapular  fossa  than  anteriorly  must  be 
'fei^embered.  At  this  period  obvious  constitutiooal  disturbances  are 
P^^«eot  (debility,  emaciation,  fever,  etc.), 

j6)  Onset  With  Pkurimf, — This  may  be  sudden,  as  in  an  acute  pleu- 
n^jr  with  effusion,  but  often  tbe  latter  conditio o  develops  insidiously.  Of 
^O  tjases  of  pleurisy  with  effusion,  one*tbird  terminated  in  chronic 
P^ithisis  (Bowditch).  It  may  begin  as  a  dry  pleurisy  at  the  apex,  either 
^^teriorly  or  posteriorly,  or  the  evidence  of  pleurisy  may  be  associated 
^'ith  the  more  common  or  bronchitic  onset. 

[c)  With  GaMro4ntestinal  jSym/*fow«.— There  is  impaired  digestion, 
*iid  soon  the  patient  becomes  anemic,  loses  flesh,  and  is  debilitated. 
Wer,  the  first  indications  of  pulmonary  tuberculosis  develop  in  the 
luDgs. 

[d)  With  indefinite  peritoneal  Mifmptoms^  lasting  for  months  or  even 
years. 

(«)  With  Laryngeal  Symptoms, — This  is  a  rare  form.  It  begins  with 
hoarseness,  more  or  less  aphonia,  and  considerable  cough ;  there  is  also 
a  slight  muco-purulent  expect^>ratiou.     Laryngoacopic  examinations  may 
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detect  tuberculosis  of  the  organ,  and  tubercle  bacilli  may  be  found  in 
the  sputum  before  involvement  of  the  lungs  is  discoverable. 

(2)  Oases  with  Abrupt  Onset. — (a)  The  most  important  group  under 
this  category  is  heralded  by  the  symptoms  and  signs  of  acute  pneumonia^ 
more  commonly  of  the  lobular  variety.  As  compared  with  ordinary 
pneumonias,  these  present  some  peculiar  features :  the  fever  is  irregular 
and  the  expectoration  is  more  abundant,  is  blood-stained,  and  contains 
bacilli.  The  signs  are  usually  located  in  the  apical  region.  Resolution 
may  occur,  but  recovery  is  not  complete,  and  the  condition  is  likely  to 
pass  into  chronic  phthisis. 

(6)  Onset  with  Fever. — Chills  and  fever  are  apt  to  arise  in  all  instances 
in  the  advanced  stage  of  pulmonary  tuberculosis,  and  these  symptoms 
may  also  initiate  the  attack.  There  is  no  mistake  in  diagnosis  more 
commonly  made  in  malarial  regions  than  to  ascribe  such  cases  to  pal- 
udism. 

{c)  With  ffemopti/sis. — This  symptom  may  be  the  first  to  invite  at- 
tention to  lung-trouble.  In  the  majority  of  cases  the  amount  of  blood 
lost  is  considerable,  and,  less  frequently,  repeated  slight  hemorrhages 
occur.  Pulmonary  symptoms  may  be  absent,  sometimes  temporarily, 
and  in  rare  instances,  perhaps,  permanently ;  but  in  a  great  proportion 
of  cases  the  clinical  picture  of  incipient  pulmonary  tuberculosis  is  re- 
vealed pursuing  its  accustomed  course  immediately  after  the  occurrence 
of  the  hemorrhage.  The  physical  signs  may  be  latent  for  a  time,  and, 
whilst  they  are  usually  found  to  be  at  the  apex,  they  may  assume  the 
guise  of  a  pleurisy  in  the  scapular  or  infrascapular  region.  A  slight 
tuberculous  lesion  is  most  probably  present  in  these  cases  before  the 
occurrence  of  the  hemorrhage. 

The  symptoms  are  (1)  local  and  (2)  general 

(1)  I^cal. — {a)  Pain. — This  is  absent  in  many  cases  of  chronic 
phthisis  and  in  others  it  may  be  moderately  severe.  It  is  seated  usually 
at  the  base,  laterally  or  anteriorly,  and  not  rarely  there  is  pain  of  a 
lancinating  character  in  the  interscapular  region  in  the  early  stages  of 
the  affection.  This  symptom  is  of  diagnostic  worth  only  after  other 
forms  of  pain  (rheumatic,  neuralgic,  etc.)  have  been  excluded.  The 
most  common  cause  of  pain  is  pleuritis,  with  or  without  pleuritic  adhe- 
sions; it  is  increased  on  deep  breathing  and  coughing.  Intercostal 
neuralgia  and  pleurodynic  stitches  may  also  develop  in  the  course  of 
this  disease. 

(b)  The  Coitgh. — This  may  be  looked  upon  as  an  essential  feature, 
though  in  a  few  instances  it  may  be  slight  or  even  wanting  throughout. 
Its  severity  bears  no  constant  relation  to  the  extent  of  the  pulmonarr 
lesions,  but  rather  to  the  degree  of  sensitiveness  of  the  patient.  It  iV 
dry  and  hacking  at  the  beginning,  and,  if  the  larynx  be  involved^  the 
cough  is  marked  and  takes  on  a  hoarse  quality.  It  is  most  pronounced 
at  certain  periods  of  the  day — viz.  on  lying  down  at  night  and  on 
awaking  from  sleep.  Paroxysms  may  also  occur  after  meals,  and  these 
occasionally  induce  vomiting.  The  cough  is  at  times  distressing  and 
debilitating  in  its  effects. 

(c)  Expectoration. — At  the  beginning  the  sputum  is  scanty  and  mu- 
coid, rarely  hemorrhagic,  or  it  may  be  merely  streaked  with  blood; 
later  it  may  become  muco-purulent,  and  the  appearance  of  small  gray 
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*g¥*ayish-jellow  flocculi  first  suggests  the  nature  of  tbe  affection.  With 
di&  onset  of  the  stage  of  cavity-formation  the  sputum  becomes  more  abuii- 
dftt&t;  and  more  distinctly  purulent,  and,  after  tbe  formation  of  cavities  of 
any  size,  airless,  opa«|ue,  and  nummular  (coin-shaped)  masses  are  expec- 
torated. The  latter  are  greenish-gray  or  greenish-yeliow  in  color,  and 
sink  rapidly  when  discharged  into  water.  They  are  often  mingled  with 
moire  or  less  bronchial  secretion,  and  are  not  entirely  characteristic  of 
tubt*rculous  cavities,  being  sometimes  observed  in  pure  bronchitis.  They 
ma^r  even  be  absent,  and  the  expectoration  be  merely  purulent.  The  open- 
ing of  a  fresh  cavity  may  be  followed  by  very  free  expectoration.  The 
sputum  is  sometimes  fetid,  and  exceptionally  it  is  horribly  offensive,  vary- 
^^S  greatly  in  amount  in  different  cases  an<l  at  different  stages  of  tbe  dis- 
east^.  In  certain  cases  it  is  absent  tbrougbotit  the  greater  portion  of  their 
ooiir^se,  and  is  especially  apt  to  be  slight  in  children  and  old  people.  In 
snclr  instances  it  may  be  impossible  to  collect  sufficient  sputum  to  ex- 
amine  for  bacilli- 

-Microscopic  examination  discovers  alveolar  epithelium  (parti cukrly 
in  %}xe  earlier  stages),  pus-cells,  blood,  fat-globules,  elastic  fibers,  and 
tub^-reh   bacilli,  the  detection  of  the  latter  being  the  most  important 

I  factor  in  tbe  diagnosis.  It  may  be  safely  stated  that  the  finding  of 
ba<*illi  in  tbe  sputum  l&  prima  faeie  evidence  of  chronic  phthisis;  on  the 
othor  hand,  however,  their  absence  in  the  early  stage  (loes  not  exclude 
tho  disease.  It  is  often  needful  to  make  repeated  and  delicate  examiua- 
tioii^sof  the  sputa — ^a  course  that  will  finally  bring  ample  reward  if  the 
case  is  one  of  phthisis.  It  is  also  of  the  iitjuost  importance  to  select 
fo»-  examination  the  small  grayish  masses  that  are  usually  to  be  found, 
strtoe  they  early  contain  the  bacilli* 

*'A  small  amount  of  tbe  purulent  portion  of  the  sputum  is  spread  in 

*  ^tin  and  uniform  layer  on  a  perfectly  clear  cover-glass  by  means  of 
f<*^oep8,  needles,  or  the  Ohse,  which  must  previously  be  held  a  moment 
^^  the  flame  of  a  Bunsen  burner  or  a  spirit  lamp,  or  by  pressing  a  small 
*^*iount  of  sputum  between  two  cover-glasses,  then  sliding  them  apart. 
^\  is  then  dried  in  the  air,  or  more  ijuickly  by  holding  the  cover*glasH 
^itli  forceps  some  distance  above  the  flame  of  a  burner  or  lamp.  Finally, 
^'  iB  to  be  passed  three  or  four  times  through  the  flame,  and  so  'fixed'  " 
(^usaer). 

The  preparation  may  be  stained  with  carbol  fuchsin  (basic  fuchsin  1, 
^^orjhol  10,  5  per  cent,  solution  of  carbolic  acid  90),  either  by  dropping 

*  few  drops  of  the  stain   on   the  smeared  side  of  the  cover- glass  and 

*^^lding  it  above  the  flame  until  it  steams,  or  by  floating  its  face  down- 

^^1^  upon  a  watch-crystal  containing  the  solution.     It  must  then  be 

^^oolorized  either  with  a  SQ  per  cent,  sobition  of  nitric  acid,  allowing 

*^  to  remain  until  tbe  red  color  has  entirely  disappeared  (about  fifteen 

*^coDds),  and  then  washing  and  counter-staining  with  metbylene-blue^ 

^^    with   i^abbctt's  solution   {metbylene-blne  2  gm.,  sulphuric  acid   25 

^'Cm.,  water  75  c.cm.),  in  which  it  must  remain  until  the  red  color  has 

D^een  replaced  by  a  faint  blue  (thirty  seconds  or  more).      Instead  of  car- 

"ol-fuchgin,   anil  in     gentian    violet   may  be   employed  {add   a  saturated 

alcoholic  solution  of  gentian  violet  to  a  filtered  saturated  solution  of 

^^ain  until  a  metallic  luster  appears  on  the  surface).     The  specimen 

^'^^y  lie  either  several  houre  in  a  cold  solution  or  a  few  minutes  in  one 
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that  is  Bteaming.  Decolorize  with  the  nitric-acid  solution  and  counter- 
stain  with  rubin  or  Bismarck  brown.  It  is  often  much  simpler  to  smear 
the  sputum  directly  upon  the  slide,  and  then  examine,  when  staiDed. 
without  the  intervention  of  a  cover-glass,  A  much  larger  amount  of 
sputuui  can  thus  be  prepared  at  a  single  operation. 

In  the  microscopic  examination  use  a  ^^inch  (2*11  mm*)  oil-immersioa 
lens  and  Abbe  condenser,  or,  at  the  lesist,  |-  or  -l-inch  (0.36  cm.  or  0.81 
cm.)  objective.  If  carbol-fuchsin  has  been  nsetl  in  staining  for  the  bi- 
cilli,  and  methylene-blue  as  a  contrast,  the  former  will  be  found  as  red 
rods  in  a  blue  field  (background),  wbile  if  gentian  violet  has  been  used, 
the  tubercle  bacilli  appear  as  dark  blue  rods,  with  all  other  bodies 
brown,  if  Bismarck  brown  is  tised  for  the  contrast  stain.  There  miT 
be  visible  in  the  field  a  few  bacilli  only,  particularly  during  the  earlj 
part  of  the  ease.  In  the  stage  of  cavity  their  number  is  usually  in- 
creased, and  sometimes  they  are  quite  numerous. 

The  demonstration  of  elastic  Jibem  is  also  an  important  aid  to  diag- 
nosis. Fenwick's  method  is  the  following :  Boil  the  sputum  with  tto 
espial  (juantity  of  a  solution  of  caustic  soda  (gr.  xv-Sj^ — 0.972-32.0); 
pour  the  product  into  a  conical  glass  and  fill  with  cold  water.  The  sedi- 
ment is  subsequently  examined  with  care  for  elastic  fibers. 

The  method  of  Sir  Andrew  Clark  possesses  the  advantages  of  being 
simple  and  speedy  :  **  The  thick,  purulent  portions  are  placed  on  a  glaas 
plate,  15  X  15  cm.,  and  flattened  into  a  thin  layer  by  a  second  glaai 
plate,  10  X  10  cm.  In  this  compressed  grayish  layer  between  the  glass 
slips  any  fragments  of  elastic  tissue  show  on  a  black  background  ts^ 
grayish-yellow  spots,  and  can  either  be  examined  at  once  under  a  hvr- 
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power  or  the  uppermost  piece  of  glass  is  slid  along  until  the  fragmei 
is  exposed,  when  it  is  picked  out  and  placed  upon  the  ordinary  mici 
scopic  slide  "  (Osier). 

The   form  and  appearance  of  the  elastic  threads   differ  materi&Uj 
according  to  their  special  source.     If  they  come  from  the  alveoli^  thei 
is  an  interlacing  of  the  fibers  which  may  preserve  the  globular  contoi 
of  the  air-cells.     If  they  come  from  the  blood-vessels,  they  are  singl 
and   elongated,  or  two  or  three  of  the  fibers  may  be  arranged  side  D^ 
side.     Elastic  tissue  derived  from  the  bronchi  presents  much  the 
appearance  aa  when  it  comes  from  the  vessel-walls. 

The  presence  of  elastic  fibers  furnishes  incontestable  proof  tbftt 
destruction  of  lung-tissue  has  taken  place.  To  show  that  this  lo69  of 
structure,  however^  is  due  to  tuberculosis,  we  must  exclude  abfioess  (ad 
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txceptional  event)  and  gangrene  of  the  lungs — diseases  in  which  it  also 

('i)  Henioptyms, — ThiB  symptom  of  phthisis  will  be  spoken  of  under 
i^weaaes  of  the  Lungs,  but  its  importance  as  a  diagnostic  feature  of  this 
diaeMe  makes  special  reference  to   it  here  absolutely  necessary.     It  is 
pfesent  in  the  majority  of  cases,  exhibiting,  however,  the  widest  vari- 
itions  both  in  the  amount  of  blood  expectorated  and  in  its  frequency 
of  occurrence*     The  sputum  may  be  merely  blood-stained  or  the  hemor* 
rhage  may  be  excessive  and  prove  rapidly  fataU  though  hemoptysis  is 
farelj  the  direct  cause  of  death  in  luberculosis.     I^light  hemorrhaged 
tre   usually  produced  by  mere  hyperemia,  and  are  most  apt  to  occur  dur- 
ing the  early  stages,  while  severe  bleedings  are  produced  by  the  erosion 
of  &   blood-vessel  or  rupture  of  a  small  aneurysm,  and  are  most  prone  to 
occtir  during  the  stage  of  cavity.     In  certain  cases  hemoptysis  is  frc- 
queixt. 

A  third  or  capillary  form  of  hemorrhage  may  occur  in  phthisis 
with  cavity-formation,  and  in  this  variety,  which  is  of  a  rather  frequent 
occtirrence,  the  purulent  sputum  is  uniformly  stained  w^th  blood.  It 
*y  also  be  nummular,  but  presents  a  reddish-brown  or  chocolate  color. 
The  exciting  cause  is  seldom  obvious,  though  in  not  a  few  instances  ag- 
gravation of  the  cough,  and  in  others  great  mental  excitement,  would 
appear  to  excite  bleedings.  Slight  hemorrhages  often,  and  severe  ones 
rarely^  afford  more  or  less  relief  to  the  pulmonary  condition.  On  the 
other  baud,  severe  bleedings  usually  exert  an  unfavorable  influence, 
being  followed  by  debility  and  anemia.  Moreover,  in  numerous  cases 
heixioptygia  is  followed  by  a  more  rapid  extension  of  the  local  lesions, 
with  corresponding  aggravation  of  the  local  and  general  manifestations. 
T^tte  fact  remains^  however,  that  the  effect  of  severe  hemoptysis  upon 
Ae  progress  of  chronic  phthisis  is  by  no  means  always  untoward.  In  a 
*^*®^  of  my  own  there  occurred  periodically  copious  spontaneous  bleed- 
jiigs  (in  spring  and  fall)  for  three  years,  which  were  as  reguhirly  fol- 
j^^^'ed  by  marked  improvement  for  a  period  of  three  or  four  months. 
Tue  physical  signs  of  phthisis  were  absent  until  after  that  time,  when 
*  ^tuall  area  of  consolidation  was  detected  near  the  left  apex.  The  pa- 
tiem  ^^g  ^  nj^^^  ^gtA  twenty  years,  and  was  sent  to  the  Adirondack 
^^^ion,  where  the  hemorrhage  failed  to  recur  and  he  made  a  complete 

^f)  l/yspnea  is  present,  but  is  not  a  marked  feature,  aa  a  rule,  despite 

*^Vanced  pulmonary  lesions.  Perhaps  the  chief  reasons  for  a  lessened 
^^^and  for  oxygen  on  the  part  of  the  system  are — first,  the  slow  and 
P'^dual  manner  in  which  the  lesions  develop ;  and  second,  the  pro- 
^^Unced  bodily  wasting.  The  respirations,  however,  are  moderately 
^^creased  in  rate,  averaging  from  20  to  30  per  minute,  and  this  compen- 
^tes  admirably  for  the  diminished  breathing-space.  The  dyspnea  may 
w  greatly  intensified,  however,  as  the  result  of  intermittent  pneumonia, 
pleurisy,  active  exertion,  or  great  mental  excitement,  and  toward  the 
close  of  fatal  cases  the  most  intense  dyspnea  may  be  manifested. 

Physical  SignB  in  tlie  Stage  of  Consolidation. — Inspeetion  gives  most 
important  results.  The  paralytic  or  phthisical  thorax  is  generally  pre* 
sented  to  view.  It  is  flat,  particularly  the  upper  half;  the  intercostal 
spAoei  are  wide  ^  the  ribs  slope  at  a  sharp  angle  from  the  sternum^  mak- 
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ing  the  epigastric  angle  acute  and  producing  elongation  of  the  chest 
The  same  sharp  inclination  downward  from  the  vertebral  column  is 
observed  laterally  and  posteriorly.  The  angle  of  Louis  is  prominent, 
and  the  depressions  (supra-  and  infraclavicular,  intercostal,  etc.)  are 
deepened,  the  costal  cartilages  being  often  prominent  and  the  sternum, 
particularly  in  the  lower  part,  sometimes  much  depressed  or  even  con- 
cave (funnel-breast).  The  scapulae  stand  out  prominently  and  may  be 
distinctly  winged.  A  second  type  of  paralytic  thorax  is  narrow  and 
long,  rulmonary  tuberculosis  may,  however,  arise  in  chests  of  appa- 
rently normal  build.  With  the  development  of  phthisis  at  the  apex  the 
depressions  of  the  side  affected  are  relatively  deeper,  while  the  clavicle 
often  stands  out  more  prominently.  The  paralytic  thorax  is  often  a 
resultant  of  developed  phthisis,  and  occurs  in  subjects  in  whom  the  chest 
was  normal,  preceding  the  invasion  of  the  disease.  Finally,  both  nar- 
rowing and  flattening  of  the  upper  parts  of  the  chest  may  result  from 
great  emaciation. 

Defective  expansion  is  observed  early,  and  usually  at  the  apex  of  the 
side  first  affected ;  subsequently  this  may  be  more  general,  and  finally 
bilateral.  To  note  the  motions  of  respiration  with  precision  the  exam- 
iner should  occupy  a  position  exactly  in  front  of  the  median  line  of  the 
patient's  body.  The  difference  in  the  niovement  of  the  two  sides  often 
becomes  more  apparent  on  deep  respiration  than  on  quiet  breathing,  and 
while  at  rest  the  respirations  are  almost  normal,  but  exertion  decidedly 
increases  their  frequency. 

Palpation. — Testing  the  expansion  by  palpation  gives  better  rela- 
tive results  than  does  inspection.  To  determine  the  relative  movements 
of  the  apices  the  extended  hands  should  be  so  placed  (by  allowing  them 
to  diverge  below^  that  the  tips  of  the  fingers  touch  the  lower  border  of 
the  clavicle,  ana  then  the  patient  should  be  asked  to  breathe  deeply, 
though  slowly.  The  expansion  in  the  supraclavicular  spaces  is  tested 
by  standing  behind  the  patient  and  using  the  tips  of  the  fingers,  or  by 
allowing  the  two  first  fingers  of  each  hand  to  pass  parallel  with  the 
clavicles.  In  this  way  '^  lagging  "  over  the  apex  will  be  the  first  symp- 
tom recognized,  and  may  for  some  time  be  the  only  one. 

Tactile  fremitus  is  early  increased  with  oncoming  consolidation,  doe 
to  the  growth  of  the  tubercles,  though  it  is  normally  more  marked  at 
the  right  than  at  the  left  apex.  If  there  be  great  thickening  of  the 
pleura,  however,  it  is  more  or  less  diminished,  and  if  there  be  pleural 
effusion,  it  is  usually  absent. 

Mensuration. — ^The  difference  between  the  measurement  of  the  cbe»t 
in  inspiration  and  expiration  in  any  person  of  average  health  should  be 
not  less  than  three  inches,  and  a  difference  below  two  and  a  half  inches 
points  strongly  to  tuberculosis. 

Percussion. — Resonance  is  deadened  more  and  more  as  consoli- 
.  dation  progresses.  If  the  consolidated  areas  are  minute,  however,  the 
percussion-note  may  be  unchanged,  and  as  the  air-cells  surrounding  the 
latter  are  often  emphysematous  and  relaxed,  the  note  may  be  somewhat 
tympanitic.  In  many  cases  the  tympanitic  sound  and  deadnees  are 
intermingled,  giving  rise  to  the  so-called  tympanitic  deadened  sound. 
Slight  dulness  is,  as  a  rule,  noted  first  below  the  clavicle,  though  in  not 
a  few  cases  it  is  first  detected  upon  and  above  the  claricle*     The  oorre- 
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8pO  Ml  cling  regions  of  the  two  sitles  must  be  compared  during  a  held  inspi- 
ration, and  also  during  a  hold  expiration.  The  degree  of  dulness  can 
sonnotiiiies  be  better  ei^tiniated  by  comparing  the  apical  note  with  that 
obtained  lower  down  on  the  same  side,  allowing  for  the  normal  topo* 
gmpliic  differences  of  intensity.  The  latter  method  is  especially 
applicable  to  easels  in  which  botn  apices  are  involved.  Impaired  reso- 
uaiioe  may  be  detected  early  in  the  h«upriispinous  fossa,  and  less  frequently 
in  ^lie  interscapular  space  if  tlie  subject  be  not  too  stout,  though  slight 
dulness  in  the  absence  of  other  signs  has  little  diagnostic  value.  As 
the  lung-tissue  becomes  airless  throughout  an  urea  of  considerable  size 
it  is  markedly  deadened,  until  dulness  is  heard ;  finally,  with  extensive 
consolidation  the  note  may  be  wooden  and  the  feeling  of  resistance  be 
miEoli  increased. 

.^uicultation, — The  vesicular  breathing  may  he  sharpened,  owing 
to  xa^arrowing  of  the  smaller  bronchi,  but  more  often  perhaps  it  is  dimin- 
isb€3d  by  the  swelling  and  secretion*     The  corresponding  regions  on  the 
two    sides  must  be  compared — ^first  during  quiet,  and  then  deep  breath- 
ing,  and  it  should  be  remembered  that  prolonged  expiration  is  an  early 
aa*i   important  diagnostic  mark,  at  first  being  somewhat  sharpened,  and 
lat^T  distinctly  bronchial.    Tuberculous  bronchitis  may  cause  interrupted 
0?    jerking  inspiration  at  the  apex.     If  beard  elsewhere,  little  value  is 
to     "be  given   it.     With   lobular  consolidation  at  different  pointjs  in  the 
region  afTected,  the  conditions  favor  the  transmission  of  the  bronchial 
sovtuds,  but  these  are   toned   down  by  the   remaining  intact   air-cells; 
hei:i<!e  there  is  '*  transition  "  or  broncho-vesicular  breathing.    With  com- 
plete consolidation   pure  bronchial   breathing  is  audible,  and  with  the 
latt;€r  two  forms  of  breathing  crepitant  or  subcrepitant  rliles  arc  heard. 
Sotxietimes  the  first  rflles  have  a  low"  whistling  sound,  which  accompany 
tlie^   long  expiration  ;    with   liquefaction  they  become  more  moist,  are 
louder  (sometimes  ringing),  and  often  bubbling,  and  may  be  heard  on 
Inspiration  and  expiration.     If  scanty,  they  may  he  au<lihle  on  inspira- 
tion only,  though  they  are  increased  by  coughing.      If  the  moist  crepi- 
tant and  subcrepitant  rAles,  often  due  to  concurrent  bronchitis,  be  very 
niamerous,  the  breath-sounds  will  be  obscured,  but  after  free  expectora- 
tion as  the  result  of  coughing  the  exact  <tuality  of  the  breath-sound  is 
appreciable. 

J^kuritic  frictiou'gonnds  may  be  heard,  due  to  accompanying  pleuri- 
^l^  sicca,  and  these  may  be  audible  before  the  bronchial  rales  reveal  the 
**i8eaae.  Friction-sounds  and  rales  often  occur  together.  Pleuro-pet'i- 
^^rdial  frti^tion  is  present  when  the  *'  lappet ''  of  lung  over  the  heart  is 
^ff^frcted,  while  clicking  rales,  occasioned  by  the  heart's  systole,  are 
^ftdible  when  the  same  area  is  pneumonic.  The  vocal  resonance  in- 
^J^es  with  the  progress  of  the  consolidation,  and  when  the  latter  is 
complete  hron^^hophonif  (rarely  peetorihqmf)  is  present.  In  the  sub- 
clavian arteries  a  systolic  murmur  is  not  uncommonly  heard,  the  latter 
keing  supposed  to  be  due  to  pressure  exerted  by  the  thickened  pleura 
Qpon  these  vessels. 
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Fig.  27.— 1.  Small  cavity  near  iJcriplM  ,  .  .  ntaining  secretion  w>^ 

commuuioadng  with  a  bronchus  (rMtesnbjdiiifci  kit^um     i.  i^irge  fianemi  cavity,  with  thin,  f 
BDiootti  walls,  communicatjug  with  a  broncbiu  (ricfe  table). 


Physieai  Signs, 

(a)  PercusBion-dciidnesH  on  a  strong  hlow. 
mere  mipairment  of  rt*ftoniiiic*i  on 
a  li^ht  blow  i  Wintrk'h'»  inter- 
rupted chani^©  of  sounds  detectable 
when  patietJt  ia  upright^  but  not 
when  recumbent 

(h)  On  auftoultation  low-pitched  cavern- 
ous (hollow)  breatntDg ;  gurgling 
(riugjnij!)   rule^. 

(c)  Pectoriloquy  indistinet,  owing  to 
KmaU  nhe  oF  cavity  and  the  con- 
tained fluid. 


Physical  SiffHM. 

(a)  Amphoric     percu8ftion-P 

cro^-ked-pot  suund,  aod  Wiiitrjjfc^^ 

change  of  sound. 


(b)  On    auscultation,   high-pit<?hed 

phoric   ( musical )   rcBpiration    »dAk 
rnetiLliic  rjllen. 

(e)  Amphoric   (musical)   voice  and 
pmiric  whisper. 


riictioifl 


Phyfilcal  Signs  of  Cavity. — Inspection  shows  a  more  marked  retrnctioi 
and  a  more  decided  lack  of  local  motion  than  during  the  previous  j 
The  degree  of  shrinking  is  proportional  with  the  extent  of  fibrous-t 
formation. 

Palpation  corroborates  inspection  as  to  lack  of  motion,  and  giTe* 
increased  tactile  fremitus*  if  the  cavity  connects  with  an  open  bronchw 
and  if  it  eootains  but  little  secretion*  Excessive  secretion  interferes 
with  conduction  of  sound. 

Pereunftion. — Resonance  is  generally  more  or  less  impaired  in  con- 
se<itience  of  the  consolidation  of  the  surrounding  lung-tissue*  The 
note  may  be  somewhat  tympanitic,  tmt  varies  with  the  position  of  the 
cavities,  the  amount  of  fluid  secretion  contained  by  them,  the  condition 
of  their  walli^,  and  the  vibratory  capacity  both  of  the  latter  and  of  the 
individual  thorax.  Cavities  of  the  si^e  of  a  walnut  situated  in  the 
apices  usually  give  a  distinctly  tympanitic  note,  while  cavities  of  the 
same  dimensions,  or  even  larger,  in  the  lower  portion  of  the  lung  do^| 
not.  The  metallic  tone  is  especially  noticeable  over  large  cavities  witlr^ 
BDQOOth  walls.  The  tympanitic  sound  may  be  deadened  by  closure  of 
the  connecting  bronchus  and  by  temporary  filling  of  the  cavities  with 
secretion,  and,  again,  if  they  are  surrounded  by  thickened  lung-tissue 
or  by  a  large  thickened  pleura,  there  may  be  impaired  resonance  or 
absolute  dulness  even.     Certain  j^pecial  eonditioiu  change  the  tympan* 
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itie  sound  over  a  cavitj.     Thus  the  note  wiU  be  luuiier  and  exulted  in 
pitch  when  the  moeth  is  opened  wide,  and  lowered  when  the  mouth  is 
dosed  (Wintrich's  sign),  there  being  dulnesj^  when  the  month  is  closed 
wid   tympanitic  re^^nance  when  the  mouth  h  open.     If  the  cavity  eom- 
muiiicates  freely  with  the  bronchus,  it  may  be  necessary  to  change  tlie 
l^oaition  of  the  patient,  and  a  tymjianitic  note  may  change  in  pitch  with 
tliange  in  posture  (Gerhardt's  change  of  sound).    If  the  patient  changes 
fmm  the  dorsal  to  the  uprigbt  position,  resonance  may  give  way  to  more 
^^    less  flatness,  since  the  fluid  contents  of  the  cavity  are  thus  brought 
into    contact  witli  the  chest-wall :  this,  although  an  almost  certain  sign 
rf   &  cavity  when  present,  is  exceedingly  rare.     The  so-called  cracked- 
pot;     sound  is  often  elicited  over  large  parietal  cavities  with  thin  walls, 
and   may  be  quite  intense ;  but,  since  it  also  occurs  in  many  other  patho- 
logic   conditions,  its  diagnostic  significance  in  this  disease  is  subordi- 
I  Da>t;^.     There  may  even  be  normal  resonance  if  the  cavity  is  covered  by 
&  l^jer  of  unaffected  air-cells  of  considerable  thickness, 

JAmi'idtafion  over  small  vomicae  with  lax  walls  reveals  cavernous 
(lo ^.pitched)  breathing,  while  over  large  cavities  with  tense  walls  (if 
pj^x^etal  and  communicating  with  a  tracheo-bronchial  column  of  air)  it 
I  gi'V-cs  amphoric  (bigher-pitched)  respiration.  Moist  rales  (bubbling  and 
giur^ling^  according  to  the  consistency  of  the  secretion)  may  be  pres- 
ent, and  these  correspond  in  the  main  to  the  amphoric  breathing,  hence 
i>ei:ng  heard  most  frequently  over  large,  smootli-walled  and  periph- 
^^'^lly-located  cavities.  The  gurgling  and  slushing  sounds  caused  by 
ta^  air  bubbling  through  the  secretion  in  a  cavity  are  always  intensified 
i^y     coughing. 

The  ftoujtds  of  faUinq  drops  (metallic  tinkling)  may  be  heard  over 
la »*^e  vomicae  with  tense,  smooth  walls  containing  thin  secretion.  Pet- 
^'^^oquf/  and  umphorie  whiapem  are  the  vocal  sounds  heard  over  huge 
^^^ities,  and  to  the  latter  should  be  given  the  greatest  diagnostic  sig- 
"^^  'R  cance. 

fieaeral  Symptoms^ — (a)  Fever. — Whilst  the  disease  is  progressing  fever 

'**      »  constant,  significant,  and,  it  may  be^  the  earliest,  symptom.     If  a 

•^^'^taurly  record  be  kept  for  a  few  days,  from  time  to  time  an  accurate 

^i^kception  of  the  course  and  type  of  the  fever  can   be  formed.     In  the 

**^tand  middle  stages  the  highest  temperature  occurs  about  4  or  5  v.  M., 

^^  lowest  about  4  or  5  a,  m.     The  fever  may  be  continuous,  remittent,  or 

**^t«nnittent,  and  in  a  general  way  these  types,  in  the  order  named,  cor- 

t^poud  to  the  stages  of  tuberculization,  softening,  and  cavity- formation. 

"*<5tiified  types,  due  to  the  fact  that  the  lesions  often  and  simultaneously 

^^present  different  stages,  are  also  observed.     Apyrexial  periods  are  met 

"^itb  in  the  early  as  well  as  the  late  stages  of  chronic  phthisis,  and  indi- 

^te  cessation  of  the  processes  of  tuberculization  and  Ci*seation. 

A  continued  fever  is  most  apt  to  be  met  with  during  the  initial  period 
of  phthisis,  the  evening  temperature  sometimes  registering  but  a  degree 
iigher  than  the  morning,    A  similar  curve  may  be  presented  at  any  later 
ttme  if  acute  pneumonia  supervene,  though  it  is  to  be  recollected  that  the 
remissions  in  such  cases  are  usually  greater  than  in  primary  lobar  pneu- 
monia. 

A  remittent  fever  is  more  common  than  the  preceding  type.     It  may 
be  present  from  the  start,  but  is  oftener  seen  in  the  middle,  and  less  fre- 
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quently  in  tlie  advanced,  stages  of  phthisis.     This  form  of  fever  pomLs 
to  softening  (see  Fig.  28). 
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FicJ,  CSv—Temperature-c^liart  of  a  cjQse  of  phthisis.    Qiiieisceiit  cftvily  in  right  apex,  fttid  com- 
mvnciiig  cxcftvation  ia  left  apex.    Robert  G ,  A^td  il  jt^tre;  dyer. 

An  intermittent  fever  is  also  frequent,  and  ia  characteristic  of  cavity 
formation,  suppuration  being  invariably  associated  with  the  latter  proce 
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FiQ.  29.— Tcmpermture-chArt  of  a  cm»e  of  phthlBlH.    C^vitv  in  left  ftpcx.  idvfnE  cracked-fioC  acnu^^ 
Wintrleh's  Mgn,  etc,    Oconfc  r ,  nj^d  22  years ;  Kl&sB-worker. 

The  temperature  may  be  intermittent  from  the  start,  suggesting  mal&ri  -^ 
to  the  unguarded ;  but  it  is  due  to  sepsis,  the  temperature  rising  ditt^^tf 
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tie  day,  beginning  usually  shortly  before  noon,  and  reaching  ite  maximum 
at  fixjm  5  to  8  P.  M.  It  now  falls  slowly  until  about  4  or  5  A.  M.,  and 
ihei:^  rapidly  reaches  the  minimum — a  subnormal  point — usually  at  from 
6  to  10  A.  M.  For  a  eonsiderable  portion  of  every  twenty-four  houn*  the 
tennperatnre  may  be  below  the  normal  (see  Fig.  29),  sometimes  dropping 
u  low  as  95^  F.  (SS*^  C:). 

(6)  Nigbt-sweatB  occur  in  a  large  majority  of  the  cases.  They  may 
appear  during  any  part  of  the  course  of  phthisis,  thoogh  most  apt  to 
ocour  and  be  most  marked  during  the  progress  of  cavity-formation  ;  they 
sho^vr  themselves  in  the  early  morning  hours  simultaneously  with  the  rapid 
de-oline  in  the  temperature,  and  may  appear  during  sleep  at  any  period 
of  "the  day.  They  may  be  light  and  limited  to  the  neck  and  upper  por- 
tioT^  of  the  thorax  ;  on  the  other  hand,  they  are  often  excessive,  saturat- 
ing the  bed-clothes  and  inducing  great  exhaustion.  The  drenching  sweats 
ar^  dependent  partly  upon  the  fever  and  partly  upon  the  existing  weak- 
ness, though  slight  exertion  may  also  engender  free  perspiration. 

(c)  Emaciation  occupies  a  prominent  place  in  the  symptomatology,  the 
miiscuhir  and  fatty  tissues  being  involved  to  an  equal  degree  (Strum pell); 
the  extremities  and  soft  parts  of  the  thorax  are  most  affected.  It  must 
be  Temembered  that  an  exalted  grade  of  emaciation  may  be  present  at  au 
early  period,  and  in  such  cases  it  may  be  assumed  that  the  thinness  of 
flesh  was  a  precursory  state.  In  nearly  all  cases  an  extreme  degree  of 
emaciation,  reducing  the  patient  to  a  slightly  covered  skeleton,  is  reached 
before  the  end.  The  causes  of  emaciation  are  chiefly  the  persistent  fever, 
fae  loss  of  appetite,  and  the  feeble  digestive  and  assimilative  powers.  It 
^  an  almost  invariable  rule  that  during  the  afebrile  periods,  associated  as 
they  are  with  improved  appetite  and  digestion,  the  patient  gains  in  flesh 
«^»d  strength. 

(rf)  The  pnlse  is  rarely  increased  in  fretjucncy,  is  of  good  volume  and 
*'^^ulur  in  rhythm,  though  of  low  tension  (soft).  When  suppurative  fever 
®®ts  in  ^ijg  pulse  becomes  very  frequent,  small,  and  compressible,  and  the 
papillary  pulse  is  often  observed ;  rarely  venous  pulsation  may  be  noted 
*^  the  back  of  the  hands. 

(e)  Anemia  is  one  of  the  symptoms  evidencing  impaired  nutrition,  and 

Jl^tus  to  appear  in  certain  cases  before  the  more  obvious  local  lesions. 

^^    objective  changes  pointing  to  anemia  are  pronounced  (pallor  of  lips, 

Visible  mucous  membranes,  and  skin).     The  bhmd  presents  nothing  cha- 

^^^toyi^tj^*^     In  the  early  stage  it  may  be  normal,  or  in  some  cases  chlo- 

^'•*^   in  type,  the  hemoglobin  being  decidedly  deficient ;  later  in  the  dia- 

l^**^»  when  consolidation  is  advanced,  the  blood  may  be  wholly  normal ; 

ut  -vrhen  there  is  cavity-formation  and  hectic  fever,  there  is  often  a  very 

^^^iderable  leukocytosis,  as  many  as  50,000  leukocytes  per  cuhic  milli- 

«^^^r  having  been  observed.     The  differential  count  shows  a  great  excess 


^he  poly  nuclear  cells.     It  is  not  unlikely  that  the  condition  is  due  to 
rr^^lidary  infection  by  the  pyogenic  micro-organisms,  and  especially  by 
^    streptococcus. 


of 

.      ^leneral  debility  is  complained  of  in  all  cases.      It  is  usually  progres- 

^^  and  may  amount  to  a  feeling  of  utter  exhaustion. 

^Symptoms  and  Ckunplieations  presented  by  Other  Oi^^ans.— (ri)  The  Heart. 

I^he  pulse  and  the  blood-appearances  have  already  been  described.  With 

^^**«iction  of  the  upper  lobe  of  the  left  lung  the  area  of  the  heart*s  impulse 
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is  obviously  increased,  particularly  upward,  so  that  pulsation  may  be  vial- 
ble  in  the  fourth,  third,  and  even  second  interspaces,  near  the  sternum, 
while  the  normal  apex  beat  in  the  fifth  interspace  may  be  wanting.  Sys- 
tolic murmurs  both  at  the  apex  and  the  pulmonary  orifices  are  of^n  audi- 
ble, and  occur  independently  of  valvular  lesions,  though  the  latter  maj 
supervene  or  may  constitute  an  associated  condition.  Chronic  endocarditis 
affecting  the  tricuspid  segments  is  not  infrequent  in  phthisis. 

(6)  Gastro'intestinal  Tract. -^The  tongue  may  be  furred :  more  often  it 
and  the  mouth  and  throat  are  red,  showing  increased  irritability.  The 
pharynx  may  be  the  seat  of  tuberculous  lesions,  which  may  interfere 
greatly  with  deglutition,  aphthous  ulcers  being  common,  while  thnah  may 
also  appear  in  the  later  stages.  The  appetite  is  impaired  or  lost :  thirst 
is  annoying,  and  the  symptoms  of  subacute  and  chronic  gastritis  (inter- 
stitial and  parenchymatous)  often  obtain.  With  the  latter  is  not  infre^ 
quently  associated  a  catarrhal  ulceration,  and  with  equal  frequency,  per- 
haps, ailatation ;  and  the  stomach  may  be  so  irritable  that  the  presence  of 
food,  or  even  coughing,  at  once  excites  vomiting :  this  symptom  is  most 
troublesome  during  the  third  or  last  stage  of  the  affection.  A  study  of 
the  gastric  secretion  gives  variable  results,  there  being  an  early  hyper- 
acidity, while  later  the  secretion  is  subacid. 

The  causes  of  gastric  symptoms  are  not  clear.  The  mucosa  is  the  aeat 
of  venous  engorgement,  and  may  thus  occasion  the  catarrhal  changes 
that  are  present  in  many  instances.  There  are  not  a  few  cases,  how* 
ever,  in  which  the  symptoms  are  serious  without  adequate  local  anatom- 
ic changes  to  explain  them. 

The  intestinal  symptoms  are  but  little  less  important  than  the  gastric. 
During  the  early  stage  constipation  is  a  frequent  condition,  and  yet  few 
cases  run  their  entire  course  without  manifesting  diarrhea.  The  latter 
symptom  mav  occur  at  any  time,  but  is  most  prone  to  appear  at  an  ad* 
vanced  period,  and  may  pursue  an  intermittent  course.  Occasionally  it 
alternates  with  periods  of  ^'  hectic  fever,''  and  late  in  the  affection  a  watery 
discharge  may  oevelop  (colliquative  diarrhea).  The  intestinal  lesions  are 
of  three  sorts :  (a)  catarrhal^  (b)  ulcerative^  and  (<?)  amyloid.  These  often 
arise  in  the  order  enumerated,  but  are  not  infrequently  combined  in  va* 
rious  ways.  Hemorrhoids  and  anal  fistulse  are  among  the  common  com- 
plications. 

{c)  Oenito-mrinaiy  Organs. — There  is  frequently  an  albuminuria  that 
may  either  be  of  an  ordinary  febrile  nature  or  due  to  chronic  nephritis 
{productive  and  nanrproductive).  Chronic  nephritis  is  usually  a  late  devel- 
opment, and  is  associated  with  a  rather  marked  albuminuria,  the  presence 
of  tube-casts  in  the  urine,  and  dropsy.  Amyloid  changes  may  also  set  in 
toward  the  close,  attended  by  their  characteristic  urinary  phenomena. 
As  secondary  events  tuberculous  pyelitis  and  cystitis^  with  the  appeM^anoe 
of  pus  and  rarely  blood  in  the  urine,  may  develop.  Hematuria  may  also 
result  from  temporary  congestion.  The  testes  may  be  implicated,  and  a 
routine  inspection  of  these  organs,  as  suggested  by  Osier,  should  not  be 
neglected. 

(d)  Cutaneous  STStem. — Cyanosis  occurs,  but,  being  of  a  moderate 
degree,  it  is  often  veiled  by  a  decided  pallor.  The  cheeks  often  wear  a 
^'  hectic  flush,''  and  the  skin,  late  in  the  affection,  is  apt  to  be  dry,  harsh, 
and  scaly.   Among  the  cutaneous  appearances  are  pigmentary  stains  orer 
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the  chest  (chloasmata  phthisicora),  and  seated  in  the  same  regions  as  well 
as  upon  the  back  are  frequently  seen  brown  stains  (pityriasis  versicolor). 
The  hair  over  the  chest  often  becomes  gray ;  that  of  the  head  and  beard, 
long  and  harsh.  The  finger-ends  are  often  bulbous  (clubbed),  with  in- 
curved nails,  though  this  is  not  peculiar  to  chronic  phthisis,  and  crack- 
ing of  the  finger-nails  is  also  often  observed. 

{e)  Nervous  System. — The  mental  attitude  is  characteristically  hopeful 
tnd  buoyant,  even  in  the  advanced  stages.  Hence  the  patients  are  read- 
ily encouraged  by  the  unscrupulous  to  believe  that  their  condition  is 
improving,  despite  the  steadily  unfavorable  progress  of  the  disease,  and, 
indeed,  they  may  be  in  an  utterly  helpless  state,  and  yet  confidently  ex- 
pect to  recover.  The  cerebral  symptoms  are  rarely  marked,  and  the 
mind,  as  a  rule,  is  exceptionally  clear.  Tuberculous  meningitis  and  me- 
ningo-enoephalitis  may  develop  secondarily,  and  I  have  met  with  cerebro- 
spinal meningitis  in  one  of  my  own  cases.  Osier  has  seen  two  cases  in 
strong,  robust  men  ^*  in  whom  the  existence  of  pulmonary  phthisis  was 
not  discovered  until  tiie  post-mortem.**  Focal  lesions,  due  to  the  presence 
of  tubercles,  may  produce  forms  of  paralysis  (aphasia,  heiftiplegia,  etc.) 
according  to  their  location.  Rarely  peripheral  neuritis  (usually  an  ex- 
tensor paralysis  of  the  leg)  is  observed.  Insanity,  quite  independently 
of  nervous  lesions,  is  a  rare  complication. 

(/)  Obeat-muscles  and  Mammary  Glands. — The  former  are  abnormally 
irritable,  and  sometimes  even  painful  on  percussion,  and  the  mammary 
gland  is  in  rare  instances  hypertrophied,  males  sufiering  most ;  but,  as 
pointed  out  by  Allot,  the  affection  is  a  chronic  non-tuberculous  mammitis, 
and  hence  a  true  complication. 

IHagnosis* — The  early  recognition  of  chronic  pulmonary  tuberculo- 
sis often  tests  severely  the  diagnostic  acumen  of  the  physician.  The 
general  and  local  symptoms,  including  the  physical  signs,  may  afford 
merely  a  strong  suspicion  of  the  existence  of  {mthisis,  and  in  such  in- 
stances repeated  examinations  of  the  sputum  for  the  bacilli  are  impera- 
tive, and  only  when  they  are  found  is  the  diagnosis  set  at  rest.  Repeated 
staining  of  the  sputum  may  be  necessary  for  the  detection  of  tubercle 
bacilli.  It  is  also  desirable  to  determine  whether  they  are  constantly 
present  by  re-examinations  at  intervals.  There  are  cases  in  which  the 
physical  signs  are  obvious,  yet  the  bacilli  are  either  not  detectable  or  only 
so  after  several  examinations ;  and  the  fact  that  a  certain  diagnosis  is 
made  possible  only  by  the  demonstration  of  the  bacilli  in  the  sputum  in 
the  incipient  stage  of  the  affection  makes  a  continued  search  for  these 
micro-organisms  the  first  duty  of  the  physician  in  such  instances.  An 
absence  of  the  bacilli,  however,  does  not  justify  a  denial  of  the  existence 
of  phthisis,  and  is  of  little  negative  value.  The  symptoms  of  greatest 
diagnostic  value  are  cough,  expectoration,  fever,  progressive  emaciation, 
and  the  constant  presence  of  certain  physical  signs  situated  at  the  apex 
on  one  side  (flattening  of  the  front  of  the  chest,  defective  expansion, 
slight  deadening  of  the  percussion-note,  and  a  change  in  the  vesicular 
murmur,  with  or  without  adventitious  sounds).  Francis  H.  Williams 
of  Boston  has  recently  produced  skiagraphs  that  show  the  presence  of 
tuberculous  deposits  and  pleuritic  exudates,  and  give  definite  informa- 
tioa  in  regard  to  these  conditions.  In  the  hands  of  an  expert  more  re- 
lisble  knowledge  can  be  gained  by  the  fluoroscope  than  by  practising  the 
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is  obviously  increased,  particularly  upward,  sa  that  pulsation  may  be  visi- 
ble in  the  fourth,  third,  and  even  second  interspaces,  near  the  siernum, 
while  the  normal  apex  beat  in  the  fifth  interspace  may  be  wanting.  Sys* 
tolic  myrmurs  both  at  the  apex  and  the  pulmonary  orifices  are  often  audi- 
ble, and  occur  independently  of  valvular  lesions,  though  the  latter  mar 
supervene  or  may  constitute  an  associated  condition.  Chronic  endocarditii 
aflecting  the  tricuspid  segments  is  not  infrequent  in  phthisis* 

{if)  GaBtro-intestiiial  Tract.— The  tongue  may  be  furred  :  more  often  it 
and  the  mouth  and  throat  are  red,  showing  increased  irritability.  Tk 
pharynx  may  he  the  seat  of  tuberculous  lesions,  which  may  interfere 
greatly  with  deglutition,  aphtkoua  idcers  being  common,  while  thrmh  may 
also  appear  in  the  later  stages*  The  appetite  is  impaired  or  lost :  tbinl 
is  annoying,  and  the  symptoms  of  subacute  and  chronic  gastritis  (inter- 
stitial and  parenchymatous)  often  obtain*  With  the  latter  is  not  infre- 
quently associated  a  catarrhal  ulceration,  and  with  equal  frequency,  per- 
haps, dilatation ;  and  the  stomach  may  be  so  irritable  that  the  presence  of 
food,  or  even  coughing,  at  once  excites  vomiting  :  this  symptom  is  mo«t 
troublesome  during  the  third  or  last  stage  of  the  affection.  A  study  of 
the  gastric  secretion  gives  variable  results,  there  being  an  early  hyper- 
acidity, while  later  the  secretion  is  subacid. 

The  causes  of  gastric  symptoms  are  not  clear.  The  mucosa  is  the  seat 
of  venous  engorgement,  and  may  thus  occasion  the  catarrhal  chaoges 
that  are  present  in  many  instances.  There  are  not  a  few  cas«&,  how- 
ever, in  which  the  symptoms  are  serious  without  adequate  local  anatooi* 
ic  changes  to  explain  them. 

The  intestinal  symptoms  are  but  little  less  important  than  the  gastric^ 
During  the  early  stage  constipation  is  a  frequent  condition,  and  yet  few 
ca^es  run  their  entire  course  w^ithout  manifesting  diarrhea.  The  latter 
symptom  may  occur  at  any  time,  but  is  most  prone  to  appear  &t  an  ad- 
vanced period!,  and  may  pursue  an  intermittent  course.  Occadion&Uy  it 
alternates  with  periods  of  ^^  hectic  fever/'  and  late  in  the  affection  a  watery 
discharge  may  develop  {eoUiquattite  diarrhea).  The  intestinal  lesions  are 
of  three  sorts  :  (a)  catarrhal^  {b)  uleeratim,  and  {e)  amyhith  These  often 
arise  in  the  order  enumerated,  but  are  not  infrequently  combined  in  va- 
rious ways.  Hemorrhoids  and  anal  fistulee  are  among  the  common  com- 
plications* 

(r)  Ghnito-imiiary  Organfl.— There  is  frequently  an  albuminuria  that 
may  either  be  of  an  ordinary  febrile  nature  or  due  to  chronic  nepbiilif 
{produetive  and  non-productive).  Chronic  nephritiB  is  usually  a  late  devel- 
opment, and  is  associated  with  a  rather  marked  albuminuria,  the  presence 
of  tube-casts  in  the  urine,  and  dropsy.  Amyloid  changes  may  also  set  in 
toward  the  close,  attended  by  their  characteristic  urinary  phenomenm. 
As  secondary  events  tuberculous  ^f/^/eV^i  and  cygtitis,  with  the  appearance 
of  pus  and  rarely  blood  in  the  urine,  may  develop*  Hematuria  may  also 
result  from  temporary  congestion.  The  testes  may  he  implicated,  and  a 
routine  inspection  of  these  organs,  as  suggested  by  Osier,  should  not  be 
neglected* 

(d)  CutaneouB  System. — Cyanosis  occurs,  but,  being  of  a  moderale 
degree,  it  is  often  veiled  by  a  decided  pallor.  The  cheeks  often  wear  a 
'*  hectic  flush/'  and  the  skin,  late  in  the  affection,  is  apt  to  be  dry,  harsh^ 
and  scaly.    Among  the  cutaneous  appearances  are  pigmentary  stains  over 
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the  chest  (chlotmnata  phthisicora),  and  seated  in  the  same  regions  ae  well 
ai  opon  the  back  are  frequently  seen  brown  stains  (pityriasis  versicolor). 
The  hair  over  the  chest  often  becomes  gray ;  that  of  the  head  and  beard, 
long  and  harsh.  The  finger-ends  are  often  bulbous  (clubbed),  with  in- 
CQTfed  nails,  though  this  is  not  peculiar  to  chronic  phthisis,  and  crack- 
ing of  the  finger-nails  is  also  often  observed. 

(e)  Hervons  System. — The  mental  attitude  is  characteristically  hopeful 
ind  buoyant,  even  in  the  advanced  stages.  Hence  the  patients  are  read- 
ily encouraged  by  the  unscrupulous  to  believe  that  their  condition  is 
Xving,  despite  the  steadily  unfavorable  progress  of  the  disease,  and, 
1,  they  may  be  in  an  utterly  helpless  state,  and  yet  confidently  ex- 
pect to  recover.  The  cerebral  symptoms  are  rarely  marked,  and  the 
mind,  as  a  rule,  is  exceptionally  clear.  Tuberculous  meningitis  and  me- 
ningo-encephalitis  may  develop  secondarily,  and  I  have  met  with  cerebro- 
ipi^  meningitis  in  one  of  my  own  cases.  Osier  has  seen  two  cases  in 
atroDg,  robust  men  ^^  in  whom  the  existence  of  pulmonary  phthisis  was 
not  discovered  until  the  post-mortem."  Focal  lesions,  due  to  the  presence 
of  tabercles,  may  produce  forms  of  paralysis  (aphasia,  heiftiplegia,  etc.) 
according  to  their  location.  Rarely  peripheral  neuritis  (usually  an  ex- 
tensor paralysis  of  the  leg)  is  observed.  Insanity,  quite  independently 
of  nervous  lesions,  is  a  rare  complication. 

(/)  OhMt-muscles  and  Mammary  Glands. — The  former  are  abnormally 
irritable,  and  sometimes  even  painful  on  percussion,  and  the  mammary 
glmd  is  in  rare  instances  hypertrophied,  males  suffering  most ;  but,  as 
pointed  out  by  Allot,  the  affection  is  a  chronic  non-tuberculous  mammitis, 
and  hence  a  true  complication. 

Diagnosis. — The  early  recognition  of  chronic  pulmonary  tuberculo- 
sis often  tests  severely  the  diagnostic  acumen  of  the  physician.  The 
general  and  local  symptoms,  including  the  physical  signs,  may  afford 
merely  a  strong  suspicion  of  the  existence  of  phthisis,  and  in  such  in- 
stances repeated  examinations  of  the  sputum  for  the  bacilli  are  impera- 
tive, and  only  when  they  are  found  is  the  diagnosis  set  at  rest.  Repeated 
staining  of  the  sputum  mav  be  necessary  for  the  detection  of  tubercle 
bacilli.  It  is  also  desirable  to  determine  whether  they  are  constantly 
present  by  re-examinations  at  intervals.  There  are  cases  in  which  the 
physical  signs  are  obvious,  yet  the  bacilli  are  either  not  detectable  or  only 
«o  after  several  examinations ;  and  the  fact  that  a  certain  diagnosis  is 
made  possible  only  bv  the  demonstration  of  the  bacilli  in  the  sputum  in 
the  incipient  stage  of  the  affection  makes  a  continued  search  for  these 
micro-organisms  the  first  duty  of  the  physician  in  such  instances.  An 
abeence  of  the  bacilli,  however,  does  not  justify  a  denial  of  the  existence 
of  phthisis,  and  is  of  little  negative  value.  The  symptoms  of  greatest 
diagnostic  value  are  cough,  expectoration,  fever,  progressive  emaciation, 
and  the  constant  presence  of  certain  physical  signs  situated  at  the  apex 
<m  one  side  (flattening  of  the  front  of  the  chest,  defective  expansion, 
digbt  deadening  of  the  percussion-note,  and  a  change  in  the  vesicular 
nwrmur,  with  or  without  adventitious  sounds).  Francis  H.  Williams 
of  Boston  has  recently  produced  skiagraphs  that  show  the  presence  of 
tnberculous  deposits  and  pleuritic  exudates,  and  give  definite  informa- 
tion in  regard  to  these  conditions.  In  the  hands  of  an  expert  more  re- 
liable knowledge  can  be  gained  by  the  fluoroscope  than  by  practising  the 
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physical  signs,  The  diagnostic  import  of  elastic  fibers  in  the  sputum  is 
also  to  be  borne  in  uiind.  It  is  important  to  determine  the  diagaom 
early  while  the  condition  yet  admits  of  cure. 

In  the  more  advanced  stages  of  phthisis  the  diagnosis  is  rarely  dubiouB 
or  even  difficult,  and  is  made  usually  from  the  characteristic  features — - 
local  and  general — which  are  confirmed  by  a  microscopic  examination  of 
the  sputum. 

Dlfferantial  Diagnosis.— Id   the   very  early  stage  the  local  conditio! 
may  be  obscured  by  the  general   features^  and  most  frequently  by  tin 
fever,   though   it  mxiy  also  be   by   the   evidences  of  anemia  or  gastrin 
catarrh,  with  a  falling  off  in  the  general  health.     The  danger  of  con- 
founding these  conditions  with  phthisis  ia  slight  if  the  various  modes  of 
onset  previously  described  be  kept  in  remembrance. 

Bronchial  catarrh  is  with  great  difficulty  discriminated  from  beginning 
phthisis.     If  the  temperature  is  elevated  from  2  to  5  P.  M,,  and  not  at  all 
or  only  slightly  above  the  normal  night  temperature  in  the  evening,  the 
probabilities  are  greatly  in  favor  of  tuberculosis  (Barlow).     The  condition 
of  the  lungs %just  be  carefully  compared,  since  in  bronchial  catarrh  there 
is  no  dulness,  and  moist  rfiles,  that  vary  in  intensity  from   one  day  to 
another,  are  heard  equally  on  both  sides.     From  time  to  time  rales  may 
also  be  heanl  at  the  bases  in  bronchitis*     In  phthisis  one  apex  is  more 
involved  than  the  other,  the  moist  sounds  not  being  heard  ei:jually  low» 
and  after  repeated  eouglis  with  subsequent  deep  inspiration  the  rales  are 
more  apt  to  remain  than  in  ordinary  bronchitis.     In  phthisis,  also,  there  ^ 
is  a  gradual  loss  of  tiesh  and  strength — a  feature  that  is  absent  in  hron-  m 
chitis.     In   diagnosing   between   these  affections  in  doubtful  cases  it  is 
of  the  utmost  importance  to  repeatedly  examine  the  sputum  for  tubercl 
bacilli. 

Phthii^is  in  the  stage  of  cavity  may  be  confounded  with  hronchicctam. 
The  points  of  discrimination  are^  however,  given  under  the  latter  affectioi 
(Diseases  of  the  Lungs). 
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FiBBoii>  Phthisis. 

Definition. — Fibroid  phthisis  implies  induration  followed  by  coa- 
traction  of  the  affected  lung-tissue,  due  to  an  increase  in  the  connective 
tissue  elements.  There  are  cases  in  which  it  cannot  be  distinguishei 
pathologically  from  chronic  pulmonary  phthisis,  but  from  a  clinical  poini 
of  view  tlie  two  affections  present  distinctive  peculiarities.  The  majority 
of  instances  are  primarily  tuberculous,  though  manifesting  a  strong  tend* 
ency  to  the  formation  of  fibrous  tissue — a  conservative  process ;  in  other 
instances  the  fibroid  change  may  be  primary,  followed  by  tuberculous 
infection  {imh  Pneumonokoniosis).  The  usual  form  arises  variously  as  a 
sequel  of  other  morbid  processes,  such  as — 

(1)  Pneumonias,  acute  lobar  (very  rarely)  and  catarrhal  pneumonia 
(commonly). 

(2)  Pulmonary  lesions,  such  as  a  tubercle  in  the  stage  of  consolidatioii 
or  cavity. 

(8)  Chronic  tuberculous  pleurisy. 

(4)  Bronchial   catarrh   from    inhalation   of  irritants  (steel-,   coal-,  of 
mineral-dust).     As  stated   under    the  description  of   pneumonokoi 
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(pi€fe\  this  oondition  may  be  found  to  be  a  tuberculous  process  accom- 
pli ied  by  fibroid  change. 

Tathology,— The  process  in  the  beginniug  is  very  often  localised  in 
oa^  apex^  and  less  freijuently  in  the  middle  portion  of  the  lung  or  in  the 
hk^<!S.  It  may  remain  circumscribed,  but  more  often  it  extends  down- 
wik^d,  and  gradually  invades  the  entire  lung.  It  is  unilateral.  Second- 
^ty    to  the  induration  and  contraction  there  is  dilatation  of  the  bronchi, 

»attci  rarely  bronchiectasis  may  precede  the  fibroid  induration. 
The  lung-tiasue  is  bard  and  dense,  the  alveoli  being  obliterated.  It 
resists  cutting  and  creaks  on  pressure,  and  the  section  presents  a  smooth, 
dry",  g^'^Jt  often  marbled  aspect,  though  the  fibrous  tissue  may  undergo 
cak^t^tion.  Tuberculous  lesions  may  also  develop  in  the  opposite  lung 
M^d  in  still  other  organs* 

The  pleura  is  thickened  as  a  rule,  often  to  a  marked  degree,  and  its 
layers  are  adherent ;  the  unaffected  portions  of  the  lungs  frefjuently  be- 
coxDe  emphysematous.     The  right  ventricle  is,  as  a  rule,  hypertropbied. 

S3rmptoms.^ — These  may  be  briefly  stated,  since  they  do  not  differ 
froxn  those  of  cirrhosis  of  the  lung,  which  is  described  in  the  section  on 
I^i^easesof  the  Lungs.  The  onset  is  extremely  insidious:  a  persistent 
comagh  that  is  apt  to  occur  in  severe  paroxysms  in  the  mornings,  and  a 
ptxirulent  expectoration,  are  for  a  long  period  the  leading  features.  If 
b^^onchiectasis  is  present,  the  sputum  may  be  fetid.  Dyspnea  is  marked, 
p^:riiuularly  on  exertion.  Fever  is  slight  or  absent,  and  hence  emaciation 
px-€3gre8ses  slowly  or  may  not  even  be  noticeable. 

»Th€  phymcal  gign%  are  obvious,  and  are  identical  with  those  of  fibroid 
ii^ciaration  of  the  lung  {vide  infrt^. 

The  course  of  this  disease  is  exceedingly  long,  ranging  from  ten  to 
^^i^^nty  or  even  thirty  years,  and,  as  I  have  before  staled,  both  lungs 
nm^^y  become  the  seat  of  tuberculous  disease.  Again,  as  in  chronic  pul- 
naoBary  tuberculosis,  prolonged  suppuration  may  lead  to  amyloid  changes 
^^  the  liver,  spleen,  kidneys,  and  intestines.  Dropny,  due  to  secondary 
dilatation  of  the  right  ventricle,  often  closes  the  scene. 

Wfferential  Diagmosis.— CAroj^V  hronehitis  is  prone  to  be  mi*- 
^^•Isen  for  fibroid  phthisis.  In  the  latter  disease,  however,  there  are  uni- 
"ticral  retraction  and  the  signs  of  consolidation  or  of  an  apical  cavity, 
®-*l  of  which  symptoms  are  absent  in  chronic  bronchitis. 

Complications  of  Pulmonary  Tuberculosis. — Lobar  pneu- 

*^<mttf,  and  less  frequently  lobular  pneumonia,  may  develop  and  cause  a 

^^^1  termination,  and  doubtless  the  fact  that  it  is  impossible  to  discrim- 

*^*^nte  these  conditions  from  an   acute  tuberculous  pneumonia  has  fre- 

^^ently  led  to  confusion  as  to  the  exact  nature  of  the  cases. 

Erfjupelan  may  arise  in  the  course  of  chronic  pulmonary  tuberculosis, 

^*i<jugh  the  proportion  of  cases  is  not  formidable.     Out  of  116-5  cases  of 

^'"Jsipelas,  I'J  coexisted  with  pulmonary  phthisis.^     Some  contend  that  its 

'^ctirrence  in  this  disease  may  be  beneficial,  but  my  own  observations  tend 

^  allow  that  the  gravity  of  both  conditions  is  increased  when  occurring 

together. 

Typhoid  fever   may  rarely  be    met   with    in    sufferers  from    chronic 
plithisis,  though  I  have  seen   but  a  single  instance  come  to  autopsy, 

*  *'  Points  in  the  Etiology  and  riixiical  History  of  Erysipelas,"  Journal  qf  ike  Amen- 
m  Medital  Afooeiatim,  July  2,  18^3, 
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In  another  fatal  instance  the  characteristic  symiitoms  of  typhoid  were 
present  during  life,  but  no  post-morteni  examination  was  allowed.  It  it 
important*  howcvetj  not  to  overlook  this  occasional  association  of  two  such 
common  affections, 

Chroniv  nephritis  and  pulmonary  tuberculosis  are  often  found  m  the 
same  subject,  and  with  these  arterio-sclerosis  is  quite  commonly  combined. 

Chrome  endocarditis^  particularly  of  the  tricuspid  segments,  may  also 
occur  in  jjhthisis,  and  from  time  to  time  cases  of  valvular  heart-diseise 
arc  reported,  in  which  it  is  evident  that  passive  congestion  must  have  ei- 
iated  for  some  time  before  the  tuberculous  condition  developed.  The  old 
doctrine  of  the  mutual  antagonism  between  disease  of  the  left  heart  and 
pulmonary  tuberculosis  finds  not  a  little  support  from  these  cases,  as  in  a 
large  proportion  a  very  considerable  tendency  to  encapsulation  of  the 
lesions  exists. 

Course  and  I>liratiQli. — Both  as  to  course  and  duration  this  dis* 
ease  exhibits  unusual  variations.  If  not  promptly  treated  during  the 
time  in  which  there  is  hope  of  therapeutic  and  climatic  efficiency,  it  fre* 
quently  progresses  with  more  or  less  rapidity  toward  the  grave.  On  the 
other  hand,  it  is  common  to  observe  periods  during  which  the  disease  i? 
arrested  or  improved.  Generally,  the  improvement,  though  followed  by 
an  exacerbation,  endures  for  a  long  time,  and  permanent  cures,  even  ia 
the  advanced  stage,  are  by  no  means  rare.  The  duration  of  pulmonary 
tuberculosis  varies  exceedingly,  though  from  the  collective  investigation* 
of  different  authors  and  irom  all  the  statistics  available  I  find  the  average 
duration  to  he  about  three  years.  The  late  Austin  Flint  long  ago 
directed  attention  to  the  innate  tendency  of  a  considerable  percentage 
of  the  cases  to  spontaneous  recovery^^a  fact  that  simply  indicates  a  vic- 
tory for  nature's  silent  defensive  processes  in  the  struggle  for  existence. 

In  fatal  cases  death  is  by  {a}  gradual  aBtheuta  (most  frequently),  witb. 
retention  of  consciousness  until  the  end  approaches. 

(h)  Complirating  con dit iimM  (hronchitm;  pneumonia;  pleurisy;  pneu^ — 
mothorax  ;   amyloid  degeneration  of  the  intestines,  liver^  spleen,  kidnej^^ 
Bright  s  disease  ;  diabetes,  etc.).  ■ 

(f)  Tuberculosis  of  other  organs,  particularly  the  meninges,  intestines^ 
and  geni to-urinary  tract. 

(d)  Hemorrhage,  due  commonly  to  rupture  of  an  aneurysm  in  the  lung^ — - 
cavity  ;  less  frequently  to  erosion  of  a  large  vessel.     Fatal  hemorrhag^!^ 
may,  when  the  vomica  is  of  large  size,  occur  without  hemoptysis,  as  in  i^^ 
case  of  Roland  G,  Curtin's  at  the  Philadelphia  Hospital. 

{e)  Si/nc9jH'. — Though  of  comparatively  rare  occurrence,  there  are  ^- 
number  of  events  that  may  lead  to  sudden,  fatal  syncope^ — e.  g,  hemor-^ 
rhagic  embolism  or  thrombosis  of  the  artery,  pneu mo* thorax,  ihoracen— 
tesis  for  pleural  effusion,  walking  about  in  a  moribund  state,  etc. 

(/)  Amphgxia  rarely  closes  the  scene  in  acute  pneumonic  phthisis,  aiii 
very  rarely  in  chronic  phthisis  complicated  with  pncumo*thorax,  or  with 
a  large  undiscovered  or  neglected  empyema,  or  with  sero-fibrinous  pleuri^. 


Tuberculosis  of  the  Alimentaby  Tract, 


(1)  Lips. — Whilst  tuberculosis  of  the  lip  is  quite  rare,  the  possi 
of  its  occurrence  must  not  be  forgotten.    In  a  case  of  my  own  it 
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I  is  oflttal,  the  form  of  a  small  ulcer,  and  tlie  diagnosis  was  made  by  an 
enoumation  of  the  lahial  mucus.  It  followed  an  accidental  lesion  of  the 
Kp  from  biting,  and  wag  not  associated,  as  are  most  cases,  with  laryngeal 
or  pulmonary  tuberculosis.  In  diagno^fit'ating  the  condition  chancre  and 
enit helioma  must  be  excluded,  the  former  by  the  history,  and  the  latter 
caiefly  bv  microscopic  examination  for  tubercle  bacilli. 

( 2)  Tongue,  Palate,  and  Tonsil. — The  work  of  Orth,  Hanan,  Schlen- 
ker,  Kruckman,  and  others  has  .shown  that  the  tonsils,  owing  to  their  fre- 
ODenc  inflammation  and  the  destruction  of  iheir  mucous  membrane,  are 
fre<:juently  the  point  of  entrance  of  the  tubercle  hacilli,  and  thus  of  the 
inf^&ction  of  neighboring  glands.  The  fact  that  tuberculosis  of  the  tonsils 
has  repeatedly  been  found,  and  often  when  unsui?pected  from  the  gross 
appearance,  and  when  other  lesions  of  the  disease  did  not  exist,  points  to 
the  not  infrequent  occurrence  of  primary  tuberculosis  in  this  site.  The 
in&Itrated  areas  often  present  small  grayish  spots,  but  the  appearance  of 
the  ulcers  is  not  characteristic,  frequently  bearing  a  strong  resendjlance 
to  epithelioma  and  to  the  syphilitic  ulcer.  The  dHi(/mms  demands  either 
inoculative  experiments  or  a  microscopic  examination  of  the  oral  mucus, 
the  latter  being  oft  repeated  if  necessary. 

(3)  Fhaiyxuc  and  Eaopliagiis.~Both  miliaiy  tubercles  and  ulcerative 
lesions  may  rarely  arise  on  the  posterior  wall  of  the  pharynx  by  direct 
extension  from  laryn go-pulmonary  tuberculosis  or  as  the  result  of  second- 
ary inoculation.  The  chief  symptoms  occasioned  are  the  excessive  secre- 
tioo  of  pharyngeal  mucus  and  muco-pus,  and  painful  deglutition.  Tuber- 
calo«is  of  the  esophagus  is  extremely  rare.  Ofiler,  however,  saw  a  case  in 
tis  ^ards  in  which  the  ulcer  perforated  the  esophagus  and  caused  puru- 
lent  pleurisy. 

(4)  The  Stomach. ^ — Tuberculous  lesions  appear  only  exceptionally  in 
the  mucosa  of  the  stomach,  notwithstanding  the  fact  that  marked  gastric 
sj^ixptoms  are  of  frequent  occurrence.  It  should  not  be  forgotten  that 
ii^tisea,  vomiting,  and  other  gastric  symptoms  may  be  directly  due  to  in- 
yol  vement  of  the  larynx.  I  have  been  able  to  find  reports  of  4  such  cases 
•tt  a.ildition  to  the  12  collected  by  Marfan.^  The  ulcers  may  be  single  (as 
'^  Zinsser's  case)  or  multiple  (as  in  Osier's  case).  The  symptoms  are  not 
cl^^Tacteristic,  but  hetiiatemesis  occurring  in  patients  suffering  from  tuber- 
<^^losis  of  other  organs  should  excite  a  strong  suspicion  of  the  existence 
*"  ulcer.  Pain  coming  on  soon  after  meal- time  is  more  marked  in  tuber- 
^^l-oug  ulcer  of  the  stomach  than  in  ordinary  gastric  lesions.  Perforation 
n^^s  taken  place  in  some  cases,  with  its  usual  dire  consequence. 

i^)  Inteatines.— The  lesions  may  be  (^i)  primary,  or  (A)  secondary  to 
»tit>€rdes  of  other  organs  (lungs,  peritoneum,  etc.). 

{ft)  Primary  tubercle  of  the  intestines  is  chiefly  met  with  in  children, 

vT  ^*'*^  reason  that  they  are  more  apt  to  swallow  the  tubercle  bacilli  with 

***^ir  food^  and  especially  in  milk.     But  though  this  form  of  the  disorder 

^'^'^uni  much  less  frequently  in  adults  than  in  children,  the  intestinal  route 

*   iafection  is,  according  to  my  own  observation,  more  common  than  is 

S^emlly  sappoaed.     Many  cases  during  life  present  the  features  of  both 

**5^tinal  and  peritoneal  tuberculosis,  and  it  is  often  impossible  to  deter- 

^lie  which  of  these  was  the  primary  condition  ;  and  the  same  difficulty 

**^im  when  the  cases  come  to  autopsy.   Yet  I  have  never  seen  an  instance 

*  iWii  Thenis,  1887. 
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(post-mortem)  in  which  the  peritoneum  and  mesenteries  glands  were 
involved  to  an  equal  degree. 

(fi)  The  secondary  variety  occurs  in  more  than  one-half  of  the  cases 
of  pulmonary  tuberculosis,  the  chief  seats  of  the  lesions  being  the  lower 
part  of  the  ileum,  the  cecum,  and  the  upper  part  of  the  colon.  The  rectum 
is  also  the  seat  of  secondary  tuberculosis  in- a  small  proportion  of  the  cases 
of  chronic  plitliisis,  and  it  may,  with  great  rarity,  be  a  primary  seat  of  the 
affection- 

The  morbid  process  begins  in  the  solitary  glands  in  Peyer*8  patches, 
where  at  first  grayish,  firm  tubercles  grow  and  form  little  prominence?. 
These  caseate,  becoming  yellow  in  appearance,  and  then  soften  and  disin- 
tegrate, producing  ulcers.  Osier  thus  describes  the  characteristics  of  the 
tuberculous  ulcer:  "  («)  It  is  irregular,  rarely  ovoid  or  in  the  long  axis, 
more  frequently  girdling  the  bowel ;  (h)  the  edges  and  base  are  infil- 
trated, often  caseous  ;  (c)  the  submucosa  and  musciilaris  are  usually  in- 
volved ;  and  (d)  on  the  serosa  may  be  seen  colonies  of  young  tubercles  or 
a  well-marked  tuberculous  lymphangitis." 

The  cicatrices  are  extensive  and  often  pigmented,  and  as  they  undergo 
contraction  may  produce  incomplete  or  even  complete  stricture  of  the 
bowel.  At  a  point  corresponding  to  the  seat  of  the  ulcers,  local  peritonitis 
invariably  develops.  The  serosa  is  thickened  and  adiierent,  and  the  ulcer 
may  penetrate  through  this  coat  without  cau,sing  perfomtive  peritonitis, 
while  rarely  a  fistulous  connection  is  established  between  different  parw 
of  the  intestine.     The  base  of  the  ulcer  may  show  signs  of  hemorrhage, 

Si/mptoms. — In  cbiUlren  the  symptoms  are  tho.<*e  of  a  protracted 
catarrh  of  the  intestines.  Diarrhea  may  be  a  prominent  feature,  tbough 
it  indicates  involvement  of  the  large  intestine,  which  does  not  occur  as  a 
rule  until  the  lesions  in  the  small  bowel  have  reached  a  rather  advanced 
stage.  More  often  there  is  constipation,  which  may  be  due  to  peritonitis^ 
and  ofien  there  is  irregular  fever,  wasting,  and  a  lack  of  developmeDt. 
These  general  symptom.s  of  tuberculosis  may  antedate  the  local,  but  thej 
are  especially  valuable  for  diagnosis. 

In  adults  intestinal  tuberculosis  generally  gives  rise  to  symptoms 
similar  to  the  above,  and  when  they  arise  in  the  course  of  pulmonart 
phthisis  they  are  highly  significant,  If  diarrhea  be  present,  it  stubbornly 
resists  treatment,  and  it  must  not  be  forgotten  that  this  symptom  mav  also 
be  due  either  to  catarrhal  colitis  or  to  amyloid  change,  both  of  which 
processes  may  be  associated  with  chronic  phthisis.  Constipation  is 
common  and  often  marked,  and  locul  tenderness  and  colicky  pains  ar^ 
complained  of  frequently.  The  pulmonary  signs,  however,  may  be  in 
abeyance. 

If  the  abdominal  and  general  symptoms  are  such  as  to  excite  suspicion 
of  this  disease,  then  a  rigid  physical  examination  of  the  lungs  shoiilii  b^ 
made.  The  chief  seat  of  the  lesions  may  be  for  a  long  time  in  the  cccuai- 
or  in  the  appendix,  when  the  symptoms — both  local  and  general — will  be 
those  of  appendicitis. 

The  diiigjums  of  primary  intestinal  tuberculosis  is  beset  with  special 
difficulties.  Sawyer^  has  in  special  instances  demonstrated  the  presence 
of  clusters  of  tubercle  bacilli  in  the  rectal  mucus,  and  in  this  way  the 
recognition  of  intestinal  tuberculosis  at  an  early  date,  or  before  diarrhea 

^  Mtd^ntd  Newm,  May  23,  \%m. 
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Its  in,  is  rendered  possible.  The  mucus  is  obtained  after  placing  the 
patient  in  a  position  as  if  to  examine  for  piles,  ami  directing  liiin  to  bear 
down  as  though  at  stool,  by  gentlj  removing  a  amall  quantity  from  the 
everted  membrane  with  a  sterile  loop.  It  is  then  spread  upon  a  clean 
cover *glass  and  treated  exactly  as  sputum  in  the  ordinary  examination. 
The  same  method  is  applicable  to  cases  of  secondary  intci^tinal  tuberculo- 
sis, but  here  the  history  and  associated  tuberculous  lesions  usually  serve 
to  remove  all  doubt. 

TUBBBCULOSIS  OP  THE  SeBOUS  MeMBRANES, 

General  tuberculosis  of  the  serous  membranes  secandan/  to  pulmonary 
and  intestinal  tuberculosis  is  of  common  occurrence,  and  that  a  prhuartf 
form  of  tuberculosis  of  the  serous  membranes  also  occurs  is  undoubted. 
Unfortunately,  accurate  means  of  discriminating  the  secondary  fi-om  the 
primary  fonn  are  wanting,  since  oAen  in  the  secondary  variety  the  primary 
lesions  in  other  organs  are  insignificant. 

The  anatomic  alterations  resemble  those  uf  ordinary  inflammation 
of  these  structures,  plus  the  presence  of  nodular  tubercles.  Tlie  latter 
may  be  observed,  as  a  rule,  only  over  small,  scattered,  circumscribed 
areas,  though  not  infrequently  they  are  both  numerous  and  diffuse  (gen- 
eral miliary  deposit).  The  effusion  is  in  most  instances  sero-Bbrinous, 
though  sometimes  it  becomes  purulent  subsequently,  and  not  infrequently 
is  hemorrhagic.  Most  instances  of  so-called  hemorrhagic  pleurisy  are  due 
to  pleural  taberculoais. 

Clinically,  cases  are  divisible  into  (1)  acute  serous  membranous  tubercu- 
losis and  i'l)  chronic  tuberculosis.     Ihe  acute  form  results  from  inocula- 
tion of  the  peritoneum  or  pleura,  induced  by  limited  foci  in  the  bronchial^ 
tracheal,  or  mediaBtinal  lympb-glands,  or  in  the  Fallopian  tubes  in  women. 
The  chrome  type  is  apt  to  result  from  a  direct  extension  of  a  tuberculous 
process  from  some  organ  adjacent  to  the  pleura  or  peritoneum,  though  it 
may  attack  the  serous  membranes  primarily.     Belonging  to  this  class  of 
diseases  are  two  groups  of  cases:  those  attended   by  sero-fibrinous  or 
aero- purulent  effusion  and  the  presence  of  caseous  masses,  and  those  in 
which   there   is  a  tuberculous  deposit  with   increased  density  and  great 
thickening  of  the  pleural  layers^  and  slight  exudation.     The  pericardium 
£Day  be  similarly  involved. 

[a)  Tuberculous  meningitis  has  been  described  fully  iu  the  present 
section  {ride  Miliary  Ttibereulosis). 

(/')  Tuberculous  Pleuritis. — ^This  subject  will  be  referred  to  in  the 
section  on  Diseases  of  the  Pleura.  Its  import,  however,  is  such  that 
brief  special  consideration  is  demanded,  and  from  a  clinical  view- point 
tie  cases  may  be  grouped  under  two  heads — namely,  acute  and  chronic 
tubercuIoiiM  fdeuris^. 

The  acute  form  often  has  a  sudden  onset,  the  initial  symptoms  being  a 
rigor  or  repeated  fits  of  chilliness,  a  stitch-like  pain  in  the  side  affected, 
shallow,  catching  breathing,  a  coughs  and  fever.  The  ushering-in  symp- 
toms sometimes  suggest  lobar  pneumonia,  and  a  fatal  termination  is  not 
Uncommon,  thougli  apparent  recovery  or  a  transition  into  chronic  tuber- 
culous pleuritis  also  occurs. 

Ckranic  tubercular  pleurisy  is  vastly  more  common  than  the  acute 
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years  the  incidence  is  most  frequent,  though  it  is  not  uncommon  in  chil- 
dren under  ten  years,  nor  between  the  fortieth  and  fiftieth  years  of  life. 
Subsequently,  it  rapidly  decreases  in  frequency.  I  agree  with  Osier  in 
stating  that  in  America  negroes  are  more  prone  than  whites. 

Sex  has  a  tolerably  potent  disposing  influence.  Abdominal  surgeons 
have  taught  us  that  the  disease  occurs  more  frequently  in  females  than 
males,  owing  to  the  fact  that  the  Fallopian  tubes  are  a  favorite  seat  for 
primary  tuberculous  infection.  The  ratio  based  upon  sex  is  as  S  to  2  in 
favor  of  females. 

S3rmptom8. — Some  cases  develop  abruptly  with  severe  symptoms,  as 
fever,  marked  constitutional  disturbance,  rapid  small  pulse,  abdominal 

Eain,  vomiting,  and  sometimes  diarrhea.  The  temperature  may  be  quite 
igh  (103°  to  104°  F. — 40°  C.^,  or  it  may  be  only  slightly  elevated  even 
in  the  worst  cases.  There  follow  quickly  such  symptoms  as  anemia, 
marked  emaciation,  and  a  pronounced  typhoid  condition.  The  signs  of 
peritoneal  effusion  (rarely  large)  are  soon  in  evidence,  and  are  attended 
sometimes  by  a  suppurative  type  of  temperature,  sweats,  etc.,  indicating 
the  presence  of  pus  in  the  peritoneal  sac.  A  few  cases  are  unattended 
by  ascites,  and  here  nodular  masses  are  palpable,  while  on  auscultation 
friction-sounds  may  be  audible  in  the  umbilical  region.  Tympanites,  due 
to  intestinal  paresis,  is  common  in  cases  having  an  acute  onset. 

The  acute  stage  may  be  absent,  the  affection  then  being  marked  by 
slight  local  and  general  symptoms  (low  fever,  anemia,  slight  belly-pains, 
and  a  sense  of  distention).  The  skin  is  sometimes  pigmented,  and  usu- 
ally in  patches.  There  are  not  a  few  instances  in  which  the  affection  is 
latent,  and  in  one  case  of  this  sort  with  ill-defined  general  symptoms  pig- 
mentation  of  the  skin  first  directed  my  attention  to  the  peritoneal  con- 
dition. 

The  physical  signs  of  moderate  ascites  frequently,  and^those  of  en- 
larged mesenteric  glands  sometimes,  are  present.  These  conditions  are 
often  combined  in  children,  constituting  the  so-called  tabe$  mesenteriea, 
I  cannot  conceive  of  the  occurrence  of  this  association  of  symptoms  with- 
out simultaneous  involvement  of  the  peritoneum,  and  doubtless  tubercu- 
losis of  the  latter  membrane  and  intestines  usually  coexists.  The  tuber- 
culous new  growth  in  the  peritoneum  may  also  form  a  distinct  tumor  not 
unlike  that  produced  by  glandular  enlargement,  while  the  intestinal  coils 
with  their  now  thickened  walls  are  sometimes  knotted  together  so  firmly 
as  to  simulate  a  dense  new  growth.  The  exudation  may  be  Ioculatt<<l 
owing  to  adhesions  between  peritoneal  layers  of  the  intestinal  coils,  etc.<. 
producing  a  localized  tumor  varying  in  size  and  position.  Such  saccu- 
lated exudations  most  frequently  occupy  the  pelvic  or  umbilical  regions, 
though  they  may  also  be  found  elsewhere  in  the  abdomen.  Thev  may  b* 
multiple,  and  are  not  infrequently  too  small  to  be  recognized  by  th^ 
physical  signs,  being  often  discovered  during  laparotomy.  On  the  othvr 
hand,  they  may  occupy  a  large  portion  of  the  abdomen.  An  oment^^ 
tumor  of  characteristic  elongated  form  (produced  by  a  shrinking  an-l 
curling  up  of  this  membrane)  is  demonstrable,  its  long  axis  generallT 
taking  a  transverse  direction  just  above  the  umbilicus.  Ganuner  lias 
observed  this  tumor  to  disappear  by  spontaneous  resolution  in  children 
The  dry^  fibrous  variety^  which  is  not  infrequent,  is  often  latent,  and 
the  condition  may  be  general  or  localized.     It  is  decidedly  more  frequent 
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which   the  pericardium   is  adberent ;    and  those  with   more  or  less 
effusion.     Tlie  former  are  the  more  frequent,  though  often  entirely  latent, 
tie  adherent  pericardium  leading  to  hypertrophy  of  the  heart,  followed 
sooner  or  later  by  dilatation*     The  signs  are  therefore  those  of  adherent 
pericardium,  with  the  occasional  difference  that  the  duloess  mivy  extend 
iigher  up  over  the  sternum,  in   consequence  of  the  presence  of  firm, 
cheesy  masses  at  the  base  of  the  heart  and  also  encircling  the  aortu.     The 
woaller  group  of  cases  (in  which  the  effusion  is  present)  resembles  dilata- 
tion of  the  heart  in  its  clinical  manifestations.     I  recall  one  instance  uf 
this   sort  that  occurred  in  a  male  aged  about  sixty  years  at  the  Episco- 
pal HospitaU  the  autopsy  revealing  extensive  pulmonary  tuberculosis  and 
chronic  tuberculous  pericarditis,  with  the  presence  of  eight  ounces  of 
hemorrhagic  effusion. 

(rf)    TUBERCULOSIS    OF    THE    PERITONEUM. 

This  is  dependent  upon  infection  by  means  of  the  bacilli  circulating 
witH  the  blood,  or  upon  extension  of  tuberculous  inflammation  or  ulcera- 
tion from  adjacent  organs.  Mention  has  already  been  made  of  the  fact 
tba,t  the  intestines  are  often  invaded  by  tuberculosis,  and  that  the  serosa 
i»  <4uicklv  involved  in  such  instances.  The  condition  may  rarely  be  pri- 
mar-y.  This  involvement  may  remain  circumscribed  and  undergo  spon- 
tantjotts  cure  if  the  intestinal  lesion  cicatrizes,  as  post-raortem  findings  fre- 
quently indicate,  but  in  extensive  peritoneal  involvement  spontaneous 
r^solntion  is  out  of  the  question*  These  cases  may  be  subdivided  into 
acute  and  chronic.  The  venf  acute  cases  are  those  forming  a  part  of 
acute  general  miliary  tuberculosis,  or  due  to  perforation  into  the  i)eri- 
^Heal  sac  from  adjacent  organs,  and  Adlebert's  classification  is  as  follows  : 
(^)  the  ascitic  form,  (b)  the  ulcerous  form,  and  (c)  the  fibroid  form, 
Though  these  groups  do  not  present  sharp  clinical  distinctions,  the  courses 
they  ran  vary  considerably,  as  do  tlie  results  of  treatment.  In  the  aseitic 
form  the  exudate  is  purulent  or  sero-purulent,  and  is  often  encapsulated. 
'^  the  uleerou»  the  tuberculous  new-formations,  which  may  be  quite 
^^**ge,  undergo  caseation  and  ulceration,  the  latter  process  being  prog  res- 
^^^e,  80  that  it  may  perforate  the  walls  of  the  intestines.  This  and  the 
**citic  form  may  be  combined. 

In  the  third  or  fibroid  form  the  peritoneal  surfaces  are  a<lherent. 
|t^re  is  little  if  any  exudation;  the  tubercles  may  be  numerous  and 
*^|Ouse,  or  may  be  ftiund  only  in  scattered  localized  areas,  and  are  often 
P^gioented.  The  lesions  may  represent  the  concluding  stage  of  acute  or 
■^t> acute  tuberculous  peritonitis. 

^      Etiology^^Most  cases  are  produced  by  extension  of  tuberculous  in- 

Y^tumation  from  adjacent  organs,  and  of  107  cases  analyzed  by  Phillips 

*^^  Itmgs  were  involved  in  99,  the  pleura  also  in  60,  and  the  bowel  in  80. 

^Jhiildren  are  frequent  victims  to  intestinal  tuberculosis,  and  the  bacilli 

^*ten  reach  the  peritoneum  through  the  intestines,  as  they  are  also  apt  to 

^^  in  adults  suffering  from  chronic  phthisis.     Extension  from  the  pleura 

^  the  peritoneum  is  frequent  (ideuro-peritoneal),   but  from  the    peri- 

^rdium  it  is  relatively  infrequent.     In  females  the  starting-point  is  very 

^ften  the  Fallopian  tubes,  and  in  either  sex  it  may  be  the  appendix, 

Predisposing  Factors. — Age. — -During  the  period  from  fifteen  to  forty 
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are  observed,  the  organ  being  slishtly  enlarged,  pale,  and  fatty,  and  pre- 
senting an  irregular  surface  like  that  of  an  orange.  On  section,  the  par- 
enchyma cuts  with  great  resistance,  being  very  dense  (tuberculous  cir- 
rhosis). Minute  gray  and  larger  yellow  masses  are  seen,  especially  just 
under  the  capsule,  and  small  cavities,  the  result  of  a  breaking  down  of 
the  cheesy  masses  and  containing  pus  and  bile,  are  also  observed.  These 
changes  are  most  pronounced  about  the  bile-ducts. 

l^ology. — The  liver  is  implicated  in  all  instances  of  acute  miliary 
tuberculosis.  It  is  also  involved  secondarily  in  chronic  tuberculosis  of 
the  lungs,  pleura,  peritoneum,  spleen,  lymphatics,  etc. 

S3rmptoiil8. — This  is  a  common  condition,  the  organ  being  appreci- 
ably enlarged  and  its  surface  presenting  irregular,  palpable  prominencee. 
The  clinical  features  of  perihepatitis  and  peritonitis  are  often  found  in 
combination.     Ascites  may  be  present,  but  is  rare. 

TuBEBCXTIiOSIS  OF  THE  ObNITO-UBINABY  SyBTBM. 

(1)  Tuberculosis  of  the  Kidneys. — This  may  be  primary  or  secondary, 
the  secondary  form  being  the  more  dommon,  and  it  may  be  either  unilat- 
eral or  bilateral.     Infection  occurs  through  the  blood  in  some  instances. 

Pathology. — The  process  begins  in  the  calices  and  apices  of  the  pyr- 
amids (papillae^  thence  proceeding  to  the  pelvis  of  the  kidney,  so  that 
earlv  the  condition  may  be  pyonephrosis.  The  morbid  changes  then  ex- 
tend to  the  ureters,  and  sometimes  to  the  bladder  and  prostate,  and  in- 
stances are  even  met  with  in  which  the  process  seems  to  have  crept  from 
below  upward,  starting  from  the  bladder  or  prostate.  The  tubercles  pass 
through  the  usual  stages  of  caseation,  necrosis,  and  suppuration,  and  de- 
struction of  the  renal  tissue  to  a  greater  or  lesser  degree  occurs,  with  the 
formation  of  cysts  containing  cheesy  material  in  which  lime-salts  may  be 
deposited.  When  the  process  invades  the  kidneys  through  the  bloody  it 
may  be  limited  largely  to  the  cortical  layer  and  give  rise  to  nodular 
tuberculosis  with  caseous  masses,  yet  with  little  loss  of  renal  substance. 
There  are  not  a  few  cases  in  whicn  the  chief  lesion  b  a  tuberculous  pye- 
litis. In  the  latter  class  the  ureters  show  extensive  involvement,  suok  as 
thickening  of  the  coats  with  caseation  and  ulceration  of  its  mucosa ;  the 
bladder,  deep  urethra,  and  prostate  may  also  be  involved.  While  it  is 
difficult  to  judce  of  the  relative  ages  of  the  lesions  in  different  organs,  I 
cannot  escape  the  conviction  that  in  this  group  of  cases  renal  tuberculosis 
is  an  ascending  process  and  follows  uretero-cystic  tuberculosis.  As  before 
stated,  however,  most  instances  are  descending.  Although  both  kidneys 
are  finally  involved  in  most  instances,  the  lesions  are  usually  much  more 
advanced  in  one  kidney  than  in  the  other,  and  hence  for  a  considerable 
period  the  disease  is  probably  unilateral. 

Etiology. — Of  disposing  factors  age  and  sex  deserve  especial  mention, 
most  cases  occurring  during  middle  life,  though  they  are  by  no  means  rare 
both  at  an  earlier  and  a  later  period. 

Sex, — The  disease  is  much  more  frequent  in  males  than  in  females. 
As  stated,  the  bacilli  reach  the  kidneys  with  the  blood-stream,  producing 
primary  renal  tuberculosis,  but  invasion  may  also  take  place  through  the 
lymphatics  or  through  direct  extension  from  adjacent  structures. 

Symptoms. — In  many  cases  there  are  either  no  renal  symptoms  or 
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none  until  a  late  stage  is  reached,  but  the  symptoms  of  pyelitis  are  usu- 
ally present.  Pyuria  may  be  the  only  symptom  for  a  long  time,  and  this 
symptom,  according  to  certain  authorities,  points  directly  to  cystitis. 
When  the  latter  condition  is  present,  however,  the  micturition  becomes 
frequent  and  there  is  vesical  tenesmus.  Pain  in  the  side  chiefly  affected 
is  complained  of,  and  is  sometimes  not  unlike  renal  colic  ;  hematuria  is 
not  rare ;  and  a  cystoscopic  examination  may  show  the  blood  to  be  of 
renal  origin  (Tuffier).  It  is  useful  also  in  showing  the  state  of  the  blad- 
der-muoosa.  The  demonstration  of  tubercle  bacilli  in  the  urine,  especi- 
ally if  arranged  in  S-shaped  groups,  is  diagnostic  (Frisch).  When  the 
bacilli  cannot  be  found,  inoculation-experiments  upon  guinea-pigs  and 
rabbits  fiimish  an  accurate  criterion,  though  it  must  not  be  forgotten  that 
tubercle  bacilli  mav  find  their  way  into  the  urine  from  more  distant 
tnberculous  foci.  Polyuria  is  sometimes  present,  as  well  as  albuminuria ; 
the  urine  may  abo  show  tube-casts  (rarely)  and  pus-cells.  Macroscopic 
cheesy  masses  are  occasionally  found. 

The  general  features  are  often  marked,  but  not  until  the  affection  be- 
comes advanced,  chills,  fever  of  a  suppurative  type,  emaciation,  and  in- 
creasing debility  being  the  chief  symptoms.  Associated  tuberculous 
lesions,  especially  of  the  lungs,  are  constantly  observed. 

Phyneal  Signs, — Inspection  may  show  a  tumor-like  prominence  on 
the  side  chiefly  affected,  though  rarely  of  large  size.  Palpation  often 
detects  tenderness,  and  the  limits  of  the  organ  may  be  defined  by  careful 
firm  pressure  with  the  finger-tips. 

DiagnoaiB. — It  is  difficult  to  discriminate  calculous  pyelitis.  In  the 
latter,  however,  the  pain  is  severer,  the  tumor-mass  larger,  and  the  hem- 
orrhage more  frequent  than  in  tuberculous  nephritis.  The  discovery  of 
tubercle  bacilli  or  the  demonstration  of  tuberculosis  of  the  lungs  or  of 
other  organs  would  remove  all  doubt.     These  two  affections  may  coexist. 

(2)  Abmsnlosis  of  the  Ureter  and  Bladder. — This  is  almost  always 
secondary  to  tuberculous  disease  of  the  pelvis  of  the  kidney  above,  or  of 
the  deep  urethra,  testes,  or  prostate  below.  When  primary,  as  rarely 
happens,  the  bladder  is  in  most  instances  invaded  last.  The  symptoms 
are  those  of  chronic  cystitis,  and  in  all  cases  in  which  no  other  cause  for 
the  latter  can  be  found  the  primary  tuberculous  lesion  must  be  sought  for 
and  the  urine  carefully  examined  for  bacilli.  The  usefulness  of  the  tu- 
bercle bacillus  as  a  final  point  in  diagnosis  is  impaired  in  this  situation  by 
the  fact  of  the  frequent  presence  of  the  smegma  bacillus  in  normal  urine. 
Some  observers  state  that  the  smegma  bacillus  can  be  distinguished  by 
decolorizing  with  absolute  alcohol,  which  will  take  place  in  about  two 
minutes,  while  with  the  tubercle  bacillus  a  very  much  longer  time  is 
required.  Others  say  this  is  not  sufficient,  and  that  only  their  methods 
of  culture-growth  or  inoculation  will  distinguish  them.  With  the  devel- 
opment of  ulcerative  lesions  hemorrhage  is  apt  to  arise. 

(3)  Tuberenlosis  of  the  Ve6icul»  Semlnales,  Prostate,  and  Testes. — The 
prostate  gland  and  testes  are  frequently  invaded  in  genito-urinarv  tuber- 
culosis, and  the  vesiculae  seminales  somewhat  less  frequently.  Tne  mor- 
bid process  leads  to  the  formation  of  cheesy  nodules,  which  may,  though 
comparatively  rarely,  disintegrate,  causing  excavations  or  perforation. 
Rarely,  the  tubercle  does  not  pass  through  the  stage  of  caseation,  but 
merely  shows  the  presence  of  numerous  embryonic  cells. 
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Etiology. — The  condition  is  usually  secondary,  but  the  existence  of 
primary  tuberculosis  in  these  organs  cannot  be  denied.  Testicular  tuber- 
culosis may  begin  at  any  period  of  life,  and  is  of  rather  frequent  occur- 
rence in  infants.  When  it  occurs  in  the  latter,  it  is  part  of  a  more  gen- 
eral tuberculous  infection,  and  is  in  many  instances  undoubtedly  congen- 
ital.    In  some  cases  it  may  be  a  late  hereditary  affection. 

Symptoms. — In  the  testicle,  tuberculosis,  as  a  rule,  induces  a  pain- 
less, protracted  orchitis^  though  when  cavernous  lesions  occur  the  symp- 
toms are  more  acute.  In  prostatic  tuberculosis  the  bladder  is  highly  irri- 
table, there  is  great  distress  felt  in  the  thigh  and  groin,  and  micturition 
is  very  painful.  Catheterization,  particularly  if  the  urethra  (as  is  very 
rarely  the  case)  is  the  seat  of  tuberculous  ulceration,  causes  most  excruci- 
ating suffering,  and  there  may  be  signs  of  stricture.  Rectal  palpation 
detects  in  the  prostate  firm  nodules  varying  in  size  from  a  pea  to  a  bean, 
together  with  enlargement  of  the  organ. 

Diagnosis. — The  diagnosis  of  tuberculosis  of  the  prostate  is  easily 
made  from  the  vesical  symptoms,  the  presence  of  tuberculosis  in  other 
organs,  the  result  of  rectal  examination,  and  the  detection  of  bacilli  in 
the  urine.  Syphilitic  involvement  of  the  testicle  is  sometimes  excluded 
with  difficulty ;  in  the  latter  disease,  however,  the  surface  of  the  swollen 
organ  presents  greater  irregularities,  and  is  even  less  painful  than  in  tu- 
berculosis. The  absence  of  the  history  of  syphilitic  infection  and  the 
presence  of  tuberculosis  in  other  organs,  particularly  in  the  uro-genital 
system,  are  valuable  points  in  the  discrimination. 

TuBBBCXTIiOSIS  OF  THB   FaLLOPIAN    TuBBS.  OvABIBS,  AND 

Utbrus. 

Tuberculosis  of  the  tubes  in  women  is  a  not  infrequent  condition,  and 
may  be  primary. 

Etiology  and  Pathology. — The  tubes,  as  a  result  of  infiltration, 
are  thick,  hard,  and  bound  down  by  false  membrane.  Their  ends  are 
generally  closed,  but  the  intervening  portion  is  dilated,  and  contains 
mucus,  pus,  and  cheesy  material.  A  catarrhal  salpingitis  is  generally  in 
association.  Uterine  tuberculosis  is  rare,  and  its  origin  is  usually  attrib- 
utable to  similar  involvement  of  the  tubes. 

The  disease  is  most  common  during  the  period  of  greatest  sexual 
activity,  but  young  children  may  suffer  {vide  literature  of  Hennig),  and 
in  them  the  ovaries  and  uterus  may  be  implicated  without  participa- 
tion of  the  tubes,  as  in  cases  reported  by  Gusserow.  At  any  period  of 
life  the  lesions  may  be  microscopic ;  they  usually,  however,  excite  marked 
local  peritonitis,  which  may  become  general,  with  the  development  of 
ascites.     The  process  may  extend  to  the  vagina. 

IHagnosis. — The  age,  family  history,  and  signs  of  the  tuberculoos 
diathesis  must  be  noted.  The  aisease  does  not  distinguish  itself  from 
other  tubal  tumors  by  anything  characteristic  on  bimanual  palpation. 
Cases  occur  with  ascites  and  also  without,  and  in  the  latter  variety  plaqae- 
like  thickening  of  the  subperitoneal  tissue  is  an  aid  to  diagnosis.  The 
uterine  secretions  should  be  examined  for  bacilli  in  all  obscure  case^ 
Ashton  advises  an  exploratory  incision  or  puncture  and  examination  of 
the  contents  of  the  peritoneum  or  tubes  for  bacilli. 
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Done  antil  a  late  stage  is  reached,  but  the  symptoms  of  pyelitis  are  usu- 
lUy  present.  Pyaria  may  be  the  only  symptom  for  a  long  time,  and  this 
nrmptom.  according  to  certain  authorities,  points  directly  to  cystitis. 
When  the  latter  condition  is  present,  however,  the  micturition  becomes 
frequent  and  there  is  veiiBical  tenesmus.  Pain  in  the  side  chiefly  affected 
i8  complained  of,  and  is  sometimes  not  unlike  renal  colic ;  hematuria  is 
not  rare ;  and  a  cystoscopic  examination  may  show  the  blood  to  be  of 
renal  origin  (Tnffier).  It  is  useful  also  in  showing  the  state  of  the  blad- 
der-mocosa.  The  demonstration  of  tubercle  bacilli  in  the  urine,  especi- 
ally if  arranged  in  S-shaped  groups,  is  diagnostic  (Frisch).  When  the 
bacilli  cannot  be  found,  inoculation-experiments  upon  guinea-pigs  and 
rabbits  furnish  an  accurate  criterion,  though  it  must  not  be  forgotten  that 
tobercle  bacilli  may  find  their  way  into  the  urine  &om  more  distant 
tuberculous  foci.  [Polyuria  is  sometimes  present,  as  well  as  albuminuria ; 
the  urine  may  also  show  tube-casts  (rarely)  and  pus-cells.  Macroscopic 
cheesy  masses  are  occasionally  found. 

The  general  features  are  often  marked,  but  not  until  the  affection  be- 
comes advanced,  chills,  fever  of  a  suppurative  type,  emaciation,  and  in- 
creasing debility  being  the  chief  symptoms.  Associated  tuberculous 
lesions,  especially  of  the  lungs,  are  constantly  observed. 

Physical  Signs. — Inspection  may  show  a  tumor-like  prominence  on 
the  side  chiefly  affiected,  though  rarely  of  large  size.  Palpation  often 
detects  tenderness,  and  the  limits  of  the  organ  may  be  defined  by  careful 
firm  pressure  with  the  finger-tips. 

Diagnosis. — It  is  difficult  to  discriminate  calculous  pyelitis.  In  the 
latter,  however,  the  pain  is  severer,  the  tumor-mass  larger,  and  the  hem- 
orrhage more  frequent  than  in  tuberculous  nephritis.  The  discovery  of 
tubercle  bacilli  or  the  demonstration  of  tuberculosis  of  the  lungs  or  of 
other  organs  would  remove  all  doubt.     These  two  affections  may  coexist. 

(2)  ^nibenmlosis  of  the  Ureter  and  Bladder. — This  is  almost  always 
secondary  to  tuberculous  disease  of  the  pelvis  of  the  kidney  above,  or  of 
the  deep  urethra,  testes,  or  prostate  below.  When  primary,  as  rarely 
happens,  the  bladder  is  in  most  instances  invaded  last.  The  symptoms 
are  those  of  chronic  cystitis,  and  in  all  cases  in  which  no  other  cause  for 
the  latter  can  be  found  the  primary  tuberculous  lesion  must  be  sought  for 
uid  the  urine  carefully  examined  for  bacilli.  The  usefulness  of  the  tu- 
bercle bacillus  as  a  final  point  in  diagnosis  is  impaired  in  this  situation  by 
the  fact  of  the  frequent  presence  of  the  smegma  bacillus  in  normal  urine. 
Some  observers  state  that  the  smegma  bacillus  can  be  distinguished  by 
decoloriaine  with  absolute  alcohol,  which  will  take  place  in  about  two 
oinutcs,  while  with  the  tubercle  bacillus  a  very  much  longer  time  is 
feqaired.  Others  say  this  is  not  sufficient,  and  that  only  their  methods 
of  culture-growth  or  inoculation  will  distinguish  them.  With  the  devel- 
opment of  ulcerative  lesions  hemorrhage  is  apt  to  arise. 

(3)  TabenmloBis  of  the  VesiculsB  Seminales,  Prostate,  and  Testes.— The 
prostate  gland  and  testes  are  frequently  invaded  in  genito-urinarv  tuber- 
cnlosis,  and  the  vesiculse  seminalea  somewhat  less  frequently.  The  mor- 
bid process  leads  to  the  formation  of  cheesy  nodules,  which  may.  though 
comparatively  rarely,  disintegrate,  causing  excavations  or  perforation, 
•^r^ly,  the  tubercle  does  not  pass  through  the  stage  of  caseation,  but 
merely  shows  the  presence  of  numerous  embryonic  cells. 
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Etialogy,— The  condition  is  usually  Becondary,  but  tbe  existeBce  of 
primury  tuberculosis  in  these  organs  cannot  be  denied*  Testicular  luWr- 
culosis  may  begin  at  any  period  of  life,  and  is  of  rather  frequent  occur* 
rence  in  infants.  When  it  occurs  in  the  latter,  it  is  part  of  a  more  gen- 
eral tuberculous  infection,  and  i.s  in  many  iiistancft*  undoubtedly  congen- 
ital*    In  some  cases  it  may  be  a  late  hereditary  affection. 

Symptoiiifl.^In  the  testicle,  tuberculosis,  as  a  rule,  induces  a  pain» 
less,  protracted  orchitis,  though  when  cavernous  lesions  occur  the  syiup* 
toms  are  more  acute.  In  prostatic  tuberculosis  the  bladder  jb  highly  irri- 
table, there  is  great  distress  felt  in  the  thigh  and  ^roin,  and  micturition 
is  very  painfuL  Catheterization,  particularly  if  the  urethra  (as  is  very 
rarely  the  case)  is  the  seat  of  tuberculous  ulceration,  causes  mofit  excnin- 
ating  suffering,  and  there  may  be  signs  of  stricture.  Rectal  palpatiou 
detects  in  the  prostate  firm  nodules  varying  in  size  from  a  pea  to  a  bejm, 
together  with  enlargement  of  the  organ. 

Diagnosis* — The  diagnosis  of  tuberculosis  of  the  prostate  is  easily 
made  from  the  vesical  symptoms,  the  presence  of  tuberculosis  in  otber 
organs,  the  result  of  rectal  examination,  and  the  detection  of  bacilli  in 
the  urine.  Syphilitic  involvement  of  the  testicle  is  sometimes  exclu4ed 
with  difficulty  ;  in  the  latter  disease,  however,  the  surface  of  the  swollen 
organ  presents  greater  irregularities,  and  is  even  less  painful  than  in  la- 
berculosis.  The  absence  of  the  history  of  syphilitic  infection  and  the 
presence  of  tuberculosis  in  other  organs,  particularly  in  the  uro-genlt*! 
system,  are  valuable  points  in  the  discrimination. 

Tuberculosis  op  the  Fallopian  Tubes,  Ovaribs,  and 

Uterus* 

Tuberculosis  of  the  tubes  in  women  is  a  not  infrequent  condition,  a: 
may  be  primary. 

'Etiology  and  Pathology. ^ — The  tubes,  as  a  result  of  infiltration 
are  thick,  hard,  and  bound  down  by  false  membrane.     Their  ends  ^ 
generally  closed,   but  the   intervening  poriion   is  dilated,  and  contai*^ 
mucus,  pus,  and  cheesy  material.     A  catarrhal  salpingitis  is  generally     ^ 
association.      Utt^rine  tuherrukmg  is  rare,  and  its  origin  is  usually  attri. 
utable  to  similar  involvement  of  the  tubes. 

The  diseuse  is  most  common  during   the  period  of  greatest  scxi*- 
activity,  but  young  children  may  suffer  {vide  literature  of  Hennig),  ii: 
in   them   the   ovaries  and  uterus  may  be  implicated  without   jiartici 
tion  of  the  tubes,  as  in  cases  reportcil  by  Gusserow.     At  any  period 
life  the  lesions  may  be  microscopic ;  they  usually,  however,  excite  marki 
local   peritonitis,  which   may  become  general,  with  the  development  ^^ 
ascites.     The  process  may  extend  to  the  vagina.  ^ 

Diagnosis. — The  age,  family  history,  and  signs  of  the  tuberculo^ 
diathesis  must  be  noted.  The  disease  does  not  distinguish  itself  frt^* 
other  tubal  tumors  by  anything  characteristic  on  bimanual  palpatio* 
Cases  occur  with  ascites  and  also  without,  and  in  the  latter  variety  plaq»^ 
like  thickening  of  the  subperitoneal  tissue  is  an  aid  to  diagnosis.  Tl*^ 
uterine  secretions  should  be  examined  for  bacilli  in  all  obscure  casai^ 
A&hton  advises  a!i  exploratory  inci-sion  or  puncture  and  examination  of 
the  contents  of  the  peritoneum  or  tubes  for  bacilli. 
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TUBBBOUIiOSIS  OF  THE  MaMMABY  QlANDS. 

This  is  a  rare  form  of  surgical  tuberculosis,  in  which  the  mammary 
glands  present  fistulse  and  ulcers,  with  induration  of  the  organ  and  re- 
traction of  the  nipple.  The  axillary  glands  are  often  enlarged.  The 
tobercnloQS  diathesis  is  usually  present,  but  a  positive  diagnosis  rests 
cracially  upon  the  finding  of  the  bacilli  in  the  pathologic  secretions.  A 
cold  tuberculous  abscess  may  occupy  the  breast. 

TUBBROUIiOSIS  OF  THE  BbAIN. 

Fftthology. — Tuberculosis  of  the  brain  occurs  in  two  forms,  one  of 
which,  acute  tubercular  meningitis,  has  been  previously  described,  while 
the  other  is  a  chronic  tuberculous  infection,  usually  localized,  of  the 
meninges  and  cortex,  and  causing  meningo-encephalitis.  Very  rarely 
the  membranes  remain  intact.  The  so-called  solitary  tubercle  is  an 
irregularly  round  mass,  varying  in  size  from  a  small  pea  to  an  apple  or 
CTen  larger.  It  is  generally  single,  though  sometimes  there  are  two,  and 
rarely  even  three,  nodules.  The  tubercle  may  be  imbedded  in,  and  be 
contiguous  with,  the  brain-substance,  or  may  be  separated  from  the  latter 
by  cysts.  The  peripheral  zone  is  formed  largely  of  connective  tissue,  is 
lighter  in  color  (often  translucent),  and  may  contain  miliary  tubercles, 
while  the  central  portion,  which  is  cheesy  as  a  rule,  may  liquefy  and  thus 
form  a  small  cavity  containing  a  purulent-looking  material.  Here,  as 
ekewhere,  the  tubercles  may  calcify.  They  are  seen  with  greatest  fre- 
quenev  in  the  inferior  portions  of  the  brain — cerebellum,  pons,  and 
medalla — and  are  rare  in  the  cerebral  cortex. 

The  new  growths  may  compress  the  longitudinal  sinus,  inducing  throm- 
bosis ;  they  may  interfere  markedly  with  the  circulation,  causing  cerebral 
softening;  and,  finally,  they  may  excite  acute  tuberculous  meningitis. 
Tuberculosis  of  other  organs,  particularly  the  lungs,  bronchial  glands, 
joints,  and  bones,  is  usually  found  as  an  associated  condition. 

Btiology. — The  disease  occurs  with  especial  frequency  in  young 
subjects,  and,  according  to  the  statistics  of  Pribram,  in  about  three- 
fourths  of  the  cases  before  the  fifteenth  year.  The  symptom-picture  is 
identical  with  that  of  brain-tumor,  and  hence  will  be  appropriately  given 
tinder  the  latter  head. 

TUBEBOUIiOSIS  OF  THE  SpINAL  OoBD. 

The  lesions  are  those  of  solitary  tubercle  of  the  brain.  It  is  an  ex- 
tremely rare  condition,  and  almost  invariably  secondary.  (For  symptoms, 
i^«  Spinal  Tumor  and  Meningitis.) 

TUBERCUIiOSIS  OF  THE  HeABT. 

In  acute  miliary  tuberculosis  gray  granulations  or  larger  yellow  tuber- 
cles may  be  found  throughout  the  tissues  of  the  heart.  More  fre()uently 
than  was  formerly  supposed  does  cardiac  tuberculosis  also  result  from 
chronic  tuberculosis  of  adjacent  organs.  Illustrative  cases  have  been 
wported  by  Townsend  and  Waldeyer.     Constantin  Paul  has  in  these 
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cases  observed  tubercles  in  the  wall  of  the  left  auricle,  as  well  as  in  the 
infundibulum  of  the  pulmonary  artery  in  several  instances. 

Valvular  tuberculosis  is,  I  believe,  even  more  common,  though  few 
cases  have  been  reported.  Londe  and  Petit  in  one  instance  found  the 
heart  much  affected,  and  discovered  on  the  mitral  valve  several  vegeta- 
tions the  size  of  lentils,  which  showed  tubercle  bacilli.  I  have  seen  two 
cases— one  in  which  the  mitral,  and  another  in  which  the  tricuspid,  valve 
was  affected,  associated  with  latent  pulmonary  and  mediastinal  tuberculo- 
sis. Doubtless  there  are  cases  in  which  the  valve-lesions  form  the  central 
and  most  prominent  part  in  the  picture. 

TUBBBOUIiOSIS    OF  THS  AbTBBIBS  AND  VbINS. 

This  may  arise  consequently  upon  extension  of  a  tuberculous  process 
into  the  vessel,  as  in  chronic  phthisis.  It  causes  infiltration  of  the  arterial 
wall,  resulting  in  thrombosis,  or  the  vascular  tubercles  may  caseate  and 
soften,  thus  leading  to  hemorrhage.  In  tuberculous  meningitis  the  arte- 
rial lesions  are  conspicuous.  The  perforation  of  a  vein  by  an  old  focus 
is  followed  by  a  distribution  to  all  parts  of  the  body  of  numerous  bacilli 
and  acute  miliary  tuberculosis.  Infection  of  the  arteries  may  also  occur 
through  the  blood.  In  a  case  of  chronic  tuberculosis  Flexner  found  a 
fresh  tuberculous  growth  in  the  aorta  which  had  no  connection  with  the 
cheesy  masses  outside  the  vessel  (Osier). 

General  Prognosis. — The  prognosis  is  best  reached  as  in  other 
infectious  diseases — namely,  by  taking  into  account  (a)  the  severity  of 
the  type  of  the  disease ;  (b)  the  presence  or  absence  of  frequently  associ- 
ated diseases  or  complications ;  and  (c)  the  numerous  circumstances  con- 
nected with  individual  patients. 

(a)  The  Severity  of  the  Disease. — Though  there  are  no  accurate  cri- 
teria, we  may  judge  of  the  severity  of  the  disease  by  its  progress,  by  the 
result  of  proper  treatment,  and  from  certain  symptoms.  If  the  fever  be 
high,  the  prostration  marked,  and  the  local  lesions  rapidly  advancing,  we 
may  safely  infer  that  the  disease  is  of  aggravated  type.  With  these  cer- 
tain other  considerations  are  closely  connected — the  stage  of  the  affection 
and  the  extent  of  the  local  lesions.  Thus  at  an  early  stage  the  prognosis 
is  more  hopeful  than  at  a  late  period,  and,  similarly,  when  the  lesions  are 
strictly  localized  at  one  apex  it  is  more  hopeful  than  when  thev  have 
reached  the  stage  of  extensive  cavity-formation  or  are  bilateral.  As 
already  stated,  a  certain  proportion  of  the  cases  manifest  an  inherent 
tendency  to  spontaneous  arrest  or  even  cure,  and  this  may  occur  even 
after  the  stage  of  excavation  has  supervened.  Notwithstanding  this 
truth,  however,  it  is  well  to  make  in  all  undoubted  instances  of  the  dis- 
ease a  guarded  prognosis.  A  common  error  is  the  mistaking  of  a  tem- 
porary for  a  permanent  arrest  of  the  tuberculous  process,  and  in  the  nat- 
ural history  of  the  affection  the  fact  was  emphasized  that  its  course  was 
interrupted  by  periods  of  comparative  comfort  and  noticeable  improve- 
ment, followed  by  sharp  exacerbations. 

(b)  Associated  Diseases  and  Oomplications. — These  unfavorably  modify 
the  prognosis  to  a  greater  or  lesser  degree,  the  fatal  termination  often 
being  hastened  by  chronic  nephritis,  by  gastric  complications,  and  by 
intestinal  and  laryngeal  involvement.     Some  of  the  accidents  of  the  dia* 
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eise  may  also  precipitate  a  fatal  result  {vide  Modes  of  Death).  The  sud- 
den appearance  of  intercurrent  acute  pneumonia,  whether  tuberculous  or 
not,  is  indicative  of  danger.  Other  complications  presented  by  the  lungs 
tod  other  organs  have  been  detailed  in  the  Clinical  History. 

{e)  GircumstaneeB  connected  with  Individual  Patients.— (1)  A  feeble, 
delicate  constitution,  either  acquired  or  inherent  (tuberculous  diathesis), 
increases  the  gravity  of  tuberculosis. 

(2)  When  we  general  symptoms  show  marked  improvement,  and  espe- 
cially if  the  fever  subsides  and  the  patient  gains  flesh  and  strength,  the 
ontlook  at  once  brightens. 

(3)  Hygienic  Surroundings. — When  the  hygienic  regimen  under 
which  the  patient  lives  is  of  the  best,  the  prospect  is  more  hopeful  than 
when  it  is  faulty.  An  improved  diet  often  decidedly  aids  favorable  prog- 
ress, while  a  defective  one  often  turns  the  scales  against  recovery. 
Equally  influential  for  good  is  a  pure  atmosphere,  while,  per  contra^  a 
Titiateu  one  is  most  injurious. 

(4)  Age. — In  young  subjects  from  five  to  fifteen  years  of  age  tubercu- 
losis often  pursues  an  acute  course  and  the  mortality-rate  is  exceedingly 
high.  Chronic  tuberculosis  may  occur,  however,  less  frequently,  and 
under  appropriate  surroundings  may  lead  to  recovery.  In  chronic  phthisis 
'* the  younger  the  patient  the  shorter  the  duration."  I  have  frequently 
observed  that  patients  who  give  a  history  of  pleurisy  or  other  phthisical 
manifestations  early  in  life  do  not  bear  chronic  phthisis  well  should  it 
dcTelop  at  a  later  period.  During  old  age — a  time  of  life  at  which  tuber- 
colosis  is  not  uncommon — the  disease  (especially  the  pulmonary  variety) 
is  asoallv  more  or  less  latent,  and,  owing  to  coexistent  emphysema  and 
chronic  bronchitis,  pursues  a  slow  course.^ 

(5)  The  gravity  of  tuberculosis  may  be  determined  with  some  degree 
of  accuracy  by  the  use  of  creasote  in  gradually  ascending  doses.  Hence 
this  agent  has  a  value,  not  only  from  a  diagnostic  but  from  a  prognostic 
view-point. 

Treatment  of  Tuberculosis. 

Prophylaxis. — (I)  This  embraces  thorough  and  prompt  disinfection 
of  the  sputum  as  the  best  preventive  element.  To  this  end  the  patient 
Qinst  be  taught  to  expectorate  at  all  times  into  a  spittoon  or  spit-cup  which 


PiQ.SO-.puteboard  spit-cup  for  receiving  Infectious  sputum.    When  used  the  pasteboard  can  be 
removed  fh>m  the  steel  Arame  and  hurneil. 

contains  a  proper  disinfectant  solution,  and  when  the  breaking-down  stage 
hw  wrived  portable  flasks  {e,  g.  Dettwiler's)  containing  an  antiseptic  so- 
Intion  must  be  worn  by  the  patient,  even  while  out  of  doors.     Afterward 

A  phjiician  should  not  neglect  to  examine  the  Kputuni  in  Huspicious  cases  for  bacilli. 
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the  sputum  is  to  be  destroyed  by  boiling  or  burning  and  the  spit-eop 
sterilized.     Paraffin  flowers  are  most  desirable  for  consumptive  patients. 

(2)  Isolation. — ^Isolation  stands  next  to  disinfection  as  a  means  of 
limiting  the  spread  of  tuberculosis,  and  after  the  stage  of  softening  is 
reached  the  patient  should  invariably  occupy  a  separate  apartment. 
Phthisis  obeys  the  laws  of  infectious  diseases,  and  despite  great  care  the 
room  and  bed  occupied  by  the  consumptive  become  in  time  a  source  of 
infection  through  the  drying  of  the  expectoration.  Hence,  unwashable 
hangings  and  upholstered  furniture,  as  well  as  other  objects  that  facilitate 
the  harboring  of  the  bacilli,  should  be  removed  from  the  sick-room.  The 
floor  of  the  apartment  should  not  be  carpeted,  but  may  be  in  part  cov- 
ered with  rugs  that  can  be  frequently  taken  up  and  shaken  in  the  open 
air.  For  like  reasons,  special  hospitals  for  the  treatment  of  the  tuber- 
culous poor  are  a  prime  necessity.  I  quite  agree  with  Flick  in  recom- 
mending that  tuberculous  patients  in  the  infectious  stage  of  the  disease 
should  be  retired  from  occupations  in  which  they  can  infect  others,  and 
the  pensioning  of  those  who  cannot  be  maintained  in  hospitals. 

(3)  Oompulsory  registration  of  tuberculous  (pulmonary)  patients  is 
desirable,  since  it  would  serve  to  emphasize  the  importance  of  certain 
sanitary  measures  both  during  and  after  the  course  of  the  case. 

(4)  Gtoyemment  Inspection  of  Dairies  and  Slaughter-houses. — This  is 
the  serious  business  of  the  State,  and,  since  infection  through  food,  espe- 
cially milk,  is  quite  common  in  infants,  skilled  veterinary  inspection  of 
dairies  is  of  prime  importance.  Of  the  greatest  benefit  would  be  the 
killing  of  all  tuberculous  cattle,  and  of  less  though  decided  eflicacy  the 
confiscation  at  the  abattoirs  of  all  carcasses  that  present  marked  lesions. 

(5)  The  popularizing  of  information  relating  to  the  dangers  of,  and 
the  means  of  stamping  out,  this  great  scourge.  This  may  be  in  part 
accomplished  by  mural  placards,  stating  simple,  plain  facts  about  the  way 
in  which  the  disease  is  spreading.  Armaingaud  suggests  the  placing  in 
the  homes  of  the  people  printed  matter  in  a  form  suitable  for  preservation. 

(6)  The  Removal  of  Known  Predisposition  to  the  Disease. — The  tuber- 
culous diathesis,  whether  inherited  or  acquired,  must  be  overcome,  if  at 
all,  by  vigorous  measures  or  by  better  hygienic  living.  In  attempting  to 
remove  the  phthisical  tendency  the  physician  must  place  chief  reliance 
upon  the  most  favorable  environment  attainable.  The  value  of  a  change 
of  residence — from  the  city  to  the  country,  the  seaside,  or  the  mountains, 
according  to  circumstances  in  individual  cases— cannot  be  overestimated. 
It  often  renders  predisposed  persons  immune.  For  some,  and  particularly 
young  subjects,  an  equable  climate  (Southern  California  or  Florida),  that 
will  enable  them  to  live  an  out-door  life,  is  to  be  preferred.  Attention 
to  the  food  must  not  be  forgotten.  Milk  is  excellent  and  should  be  used 
freely.  Daily  sponging  of  the  neck  and  thorax  with  cold  water  is  bene* 
ficial,  and  appropriate  light  gymnastics  should  be  instituted  if  the  subject 
be  old  enough.  In-door  occupations  are  to  be  forbidden,  and  the  ventila- 
tion of  living-  and  bed-rooms  must  be  looked  after  carefully. 

Flannels  are  to  be  worn  next  to  the  skin  all  the  year  round,  for«  while 
it  is  needful  to  lead  an  out-of-door  life,  we  must  seek  to  avoid  catarrhal 
affections,  to  which  these  subjects  are  very  prone,  and  which,  it  will  be 
recalled,  predispose  to  active  infection. 

Tuberculosis  is  apt  to  develop  especially  in  children  while  convaleaciog 
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fiom  acute  fevers,  anJ  hence  during  thig  period  every  precaution  against 
cateliiiig  cold  must  be  observed,  and  the  child  he  strengthened  speedily 
by  vigorous  feeding,  pure  air,  and  tonics.  In  children  predisposition 
often  results  from  obstructions  in  the  nose  and  from  persistently  enlarged 
too^sib ;  and  whenever  these  conditions  exist  they  should  he  promptly  re* 
moved.  All  local  foci  of  tuberculosis  in  children — glandular,  osseous, 
sud   art icular— must  he  attacked  surgically. 

TPreatment  of  the  Disease. — ^^Tbe  treatment  of  tuberculosis,  re- 
ggtrtleJ  as  a  parasitic  disease,  presents  two  leading  indications.     One  has 
reference  to  the  destraction  of  the  specific  cause,  the  tubercle  bacilli,  by 
tke  use  of  antiseptic  inhalations  or  of  some  parasiticide  taken  internally. 
Of  the  numerous  suhstancei?  used  by  inhalation,  few  have  given  satisfac- 
tory results,  this  being  largely  due  to  our  inability  to  convey  thera  to  the 
Bmaller  bronchi  in  a  sufficient  degree  of  concentration,     xhey  are  best 
adapted  to,  and  most  efficacious  in,  eases  in  which  the  larynx  is  involved. 
IVhile  the  antiseptic  treatment,  both  by  inhalation  and  by  means  of 
the  introduction  into  the  blood  of  antiseptic  substances,  is  to  be  carried 
oot,  it  accompliBhes  nothing  more  than  the  arrest  of  the  growth  and  de- 
velopment of  the  bacilli,  and  that  in  an  indirect  manner.     The  inhalation 
J*f  aotiseptic  substances  may  be  accomplished  in  various  ways— by  inhal* 
lOg  vapors,   by   the    use  of   the    steara-atomizer,   or    by  some  form   of 
^■espinition-inhaler."     I  have  long  employed  the  Robinson  inhaler,  the 
sponge  of  which  is  moistened  with  a  few  drops  of  a  mixture  made  of 
^'lual  parts  of  creasote,  chloroform,  and  alcohol,  the  patient  wearing  the 
mhaler  nearly  all  the  time  when  not  eating  or  sleeping.     Unfortunately, 
JOost  patients  object  to  the  constant  use  of  this  instrument.     The  chief 
*ttiOQg  other  antiseptics  thus  employed  are  carbolic  acid,  terebene  and 
*^T)in  hydrate,  turpentine,  thymol,  iodoform,  oil  of  peppermint,  and  a 
spray  of  a  solution  of  sulphurous  acid.     These  agents  may  be  variously 
Combined.     The  injection  of  antiseptics   into  the  diseased  areas  in  the 
J'^gB,  as  recommended  by  Pepporj  has  been  for  the  greater  part  aban- 
*^OQed.     As  pointed  out  by  Osier,  however,  the  remarkable  results  that 
f^fgeons  have  recently  obtained  in  the  treatment  of  joint- tuberculosis  by 
'Ejections  of  iodoform  point  to  this  as  a  remedy  which  will  probably  prove 
^i  Service  when  injected  directly  into  the  lungs. 

The  most  common,  because  least  objectionable,  mode  of  introducing 
^*s  class  of  substances  is  by  internal  administration.  According  to  the 
^ults  reported  from  all  tjuorters  of  the  world,  creasote  thus  employed 
Mone  enjoys  the  confiilence  of  the  profession ;  and  in  common  with  nu- 
j^erous  other  observers  I  have  found  its  continued  use  to  be  followed  by 
^^^«ned  cough  and  expectoration,  lessened  fever,  and  by  a  lessening  or 
^'^^^ation  of  the  nitjjht- sweats,  with  a  orain  of  strencrth  and  weight  as  the 
"*^Ural  consequence.  In  my  own  hands  its  beneficial  effects  have  been 
^^Tiifested  at  the  end  of  two  or  three  weeks.  It  must  he  borne  in  mind 
K^  the  dose  is  to  be  gradually  increased  to  the  point  of  gastric  tolerance, 
fl        '^  in  my  experience  usualiy  does  not  exceed  15  to  20  drops  (0.91*9) 

^'^e  times  a  day.     Larger  doses  are,  however,  sometimes  tolerated. 

,       following,  in  the  main,  the  practice  of  Trudeau,  who  has  used  this 

.^^g  quite  as  extensively  as  any  other  American  physician,  after  reach- 

^  the  point  of  tolerance  I  gradually  reduce  the  dose  to  and  maintain  it 

5  or  6  drops  (0.333),  three  times  daily.     Among  the  best  vehicles  are 
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hot  milk,  hot  water,  and  diluted  alcohol.  Recently  I  have  ordered  it  in 
capsules,  which  the  patient  himself  fills  at  the  time  of  uwng^  and  have 
found  it  a  popular  and  ready  mode  of  administration.  When  creasote  is 
not  well  borne  by  the  stomach  and  its  inhalation  is  seriously  objected  to 
by  the  patient,  it  may  be  given  by  enema,  the  dose  being  20  to  30  drops 
(1.332),  in  peptonized  milk  or  mixed  with  a  little  egg-white.  It  has  also 
been  employed  hypodermically  in  a  10  per  cent,  solution  in  oil  of  sweet 
almonds,  the  dose  of  which  is  1  dram  to  1^  drams  (4.0-6.0).  Lastly,  it 
has  in  rare  instances  been  employed  by  inunction. 

Guaiacol,  particularly  in  the  form  of  the  carbonate,  has  of  late  been 
quite  extensively  employed  in  place  of  creasote,  of  which  it  is  the  chief 
active  principle.  It  may  be  administered  in  pill  or  capsule,  the  dose 
being  slightly  less  than  that  of  creasote.  It  is  well  tolerated  by  the 
stomach,  and  is  broken  up  in  and  reabsorbed  from  the  intestinal  canal. 

Among  other  remedies  prescribed  for  their  supposed  parasiticidal  effect 
are  arsenic,  mercuric  chlorid,  and  alcohol,  but  they  are  clearly  inferior  to 
creasote  in  this  therapeutic  rdle. 

Tuberculin  was  at  one  time  supposed  to  exert  a  specific  influence  upon 
the  tuberculous  processes,  but  this  view  has  been  largely  abandoned.  Its 
chief  value,  as  well  as  employment  at  the  present  day,  is  as  an  agent  in 
forming  the  diagnosis. 

I  am  of  the  opinion  that  all  antiseptics  used  internally  in  this  disease 
have  for  their  chief  influence  a  modification  of  the  soil-conditions  on 
which  the  growth  and  multiplication  of  the  bacilli  depend.  They  are,  in 
truth,  of  great  value  in  fulfilling  the  second  leading  indication  of  treat- 
ment, which  is  to  overcome  the  bodily  receptivity  for  the  specific  bacillus, 
or  to  aid  the  natural  defensive  processes  in  limiting  the  destructive 
work  of  the  latter.  All  forms  of  tuberculosis,  however,  may  heal  spon- 
taneously in  any  stage,  this  being  especially  true  of  the  local  varieties 
so  common  in  children,  affecting  the  lymph-glands,  joints,  and  bones. 

A  large  proportion  of  pleurisies  are  tuberculous  in  nature,  and  although 
most  sufferers  from  this  disease  develop  pulmonary  tuberculosis  later  in 
life,  many  of  them  apparently  heal  without  the  aid  of  the  physician. 
This  is  shown  by  the  old  pleuritic  lesions  that  are  constantly  met  with 
at  autopsies  in  persons  dying  suddenly  of  other  diseases.  Spontaneou/9 
recovery  is  seen  oftenest  in  cases  that  have  not  progressed  to  the  stage  of 
cavity-formation.  Indeed,  in  the  instances  in  which  vomicae  of  consider- 
able size  have  formed,  cicatrization  or  complete  cure  is  out  of  the  ques- 
tion, though  they  may  become  encapsulated  (quiescent).  The  percentage 
of  cases  in  which  encapsulated  and  obsolete  tuberculous  lesions  have  been 
observed  at  the  post-mortem  table  in  persons  dying  of  all  causes  differs 
widely  with  the  statistics  of  different  observers.  If  we  consider  the  cases 
that  are  latent  from  an  early  period  in  life,  together  with  those  of  all 
ages  after  childhood,  it  is  doubtless  true  that  in  more  than  50  per  cent, 
of  the  human  family  the  bacilli  not  only  gain  entrance  into  the  body,  but 
also  effect  a  lodgement.  And,  since  about  14  per  cent,  of  the  deaths 
from  all  cases  can  be  ascribed  to  tuberculosis,  it  follows  that  unless  the 
conditions  are  favorable  for  the  growth  and  development  of  the  bacilli 
there  is  manifested  a  strong  tendency  to  limitation  and  healing. 

In  removing  the  diathesis  medicines  are  unquestionably  of  less  value 
than   the  hygienic  treatment,  the  latter  in  the  widest  sense  of  the  term 
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aiming  to  reinforce  Nature's  efforts  at  spontaneoujs  recovery,  and  embra- 
cing four  maio  elements:  (1)  Climate;  (2)  Feeding;  (3)  Special  Reme- 
dies; (4)  Treatment  of  Leading  Symptoms. 

(1)  Climate. — The  all-powerful  influence  of  environment  has  already 
been  pointed  out.     There  is  no  discrepancy  in  the  testimony  of  clinicians 
18  to  the  importance  of  pure  air  as  a  means  of  rendering  the  soil  unfavor- 
ible  for  the  seed.     Per  contra ^  patients  treated  in   ill-lighted  and  ill- 
ventilated  sick-rooms  and  in  hospital  wards  are  allowed  to  remain  under 
conditions  that  are  favoniblc  to  haeillary  growth,  and  hence  also  to  ex- 
tension of  the  morhid  process.     Experience  and  observation  have  siiown 
that  certain  climates,  selectetl  with  particular  reference  not  only  to  the 
stage  of  the  affection,  but  more  particularly  to  the  individual,  stand  fore- 
ttiost  as  succesisful  modifying  influences  of  the  tissue*soih     In  any  case 
of  tuberculosis  that  climate  is  most  suitable  in  which  the  patient  '"  feels 
i^ell,  eats  well,  sleeps  well,  and  gains  flesh  and  strength"  (Delafield). 
vOtil  the  patient  finds  such  a  ciimate,  or  if  he  finds  no  single  climate  to 
pPodoce  these  results,  be  should  travel  Irom  place  to  place  unless  special 
contraindications  (excessive  debility,  etc.)  exist.      If  active  tuberculosis 
^1*8  existed,  the  stay  in  a  suitable  climate  should  not  be  less  than  two  full 
years,  and  if  the  patient  receive  benefit  from  a  high  altitude,  he  should 
fcmain  permanently* 

The  climatic  requisites  for  a  consumptive  are  (d)  pureness,  (6)  equa- 
bility, and  (r)  abundant  sunshine.  Le«s  beneficial,  though  important, 
•re   (d)  dryness  and  (c)  altitude, 

(rt)  PureneM, — This  ref|uirement  is  of  paramount  importance,  and 
tlius  is  explained  the  fact  that  mountain  air  and  that  of  the  virgin  forest 
ir©  80  helpful  in  phthisis.  Forests,  and  particularly  pine-groves,  favor 
fctmogpheric  purification,  since  they  generate  ozone,  which  oxidizes  the 
'ttipurities  contained  in  the  air. 

(f*)  Efiuahiliiy  has  reference  to  the  absence  of  rapid  variations  of  tem- 
l^^i^ture.  On  the  whole,  a  relatively  low  is  better  than  a  high  tempera- 
ture, the  former  being  stjiniilating,  and  the  latter  sedative,  in  effect.  It 
ahould  be  pointed  out  that  forests  also  greatly  favor  the  quality  of  etjua- 
l»ility,^  both  as  to  temperature  and  relative  humidity.  They  tend  to 
Maintain  an  almost  unvarying  degree  of  moisture  in  their  vicinity,  thus 
stiiiiimizing  the  diurnal  variations  of  temperature — ^a  point  that  is  of  far 
gt'eater  importance  than  the  question  of  seasonal  variations.  Forests  in- 
l^i'eept  and  temper  the  bleak  winds  of  winter,  while  by  their  shade  and 
i^^f-surfaces  they  afford  a  cooler  temperature  in  summer. 

(/•}  Abundance  of  snujuhme  is  demanded  by  the  consumptive.  The 
•^Vantages  of  sunshine  are  obvious  from  the  observations  made  by  Munn^ 
^  the  year  lHi*2,  when  in  Denver  there  was  sunshine  in  62  per  cent,  of 
**\^  possible  hours  during  which  it  could  occur.  A  ffry  atmosphere  has 
5'*''*ntages,  but  that  dryness  is  not  an  essential  element  is  shown  by  the 
^^  that  patients  often  do  well  at  places  having  comparatively  high  rela- 
^^^  humidity,  such  as  Florida,  Southern  Georgia,  Southern  California, 
^d  the  resorts  on  the  south  coast  of  England.  The  rarefied  atmosphere 
*  ^igh  altitudes,  on  account  of  its  stimulating  effect  upon  the  respiratory 
'^^tion,  aids  in  producing  good  results,  but  the  pulmonary  changes  in- 

^.      UowK-ptants  as  Sanitary  AgenU  ;  Sanitary  Influence  of  Ffjrest  Grmvth^  p.  312,  hj  the 
"*^«-^  '  •  Medical  .\>if«,  Aug.  18,  1894. 
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duced  (enlargement  of  the  air-cells,  with  augmentation  of  the  si»e  of  tiie 
chest)  make  it  necessary  for  jmtients  to  remain  for  the  rest  of  their  hvej. 
That  it  is  not  an  essential  factor  is  shown  by  the  excellent  results  obtained 
in  the  oft  time  9  purer  atmospheres  at  lower  levels. 

The  essential  climatic  fiietors  mentioned  are  found  in  certjiin  Amerioa 
and  European  resorts.  Of  the  former,  the  Adirondack  region^  Colondoi 
and  New  Mexico  are  especially  to  tie  mentioned,  combining  as  they  do  in 
winter  a  uniform  cold,  much  sunshine,  and  purity  of  atmosphere.  A 
camp-  or  tent-life  in  the  open  air  cannot  be  too  strongly  advocat*;^!. 
According  to  my  own  experience,^  the  Adirondack^  meet  the  indieatioDs 
best  in  early  cases  or  in  patients  wlio  have  strength  enough  to  lead  an  out- 
door life,  and  in  whom  the  hreaking-<iown  stage  is  not  too  far  advay^i'l 
Some  cases,  in  the  early  stage,  also  do  well  at  Thomas vi lie,  Ga.,  Suuthirn 
California,  and  in  other  mild,  equable  climates.  The  latter  resort«i  jkj*^ 
sess  the  added  advantage  of  affording  an  opportunity  of  gaining  a  Hveli- 
hood.  Among  foreign  resorts,  Davos  possesses  about  the  same  advan- 
tages as  may  be  met  in  Colorado,  New  Mexico,  and  the  AdirondacLs 
while  the  resorts  in  Southern  Italy  and  France  are  comparable  to  Snuth- 
ern  California,  Southern  Georgia,  Florida,  and  the  Bermudas  in  tlui 
hemisphere.  Good  culinary  and  home  comforts  are  considerations  of 
little  less  importance  than  the  climate. 

There  is  a  class  of  phthisical  patients  in  whom  the  disease  progreiisus 
rapidly,  with  the  frequent  occurrence  of  hemoptysis,  and  who,  suffering 
from   the  debility  of  the  advanced  stage,  are  precluded  from  the  p*>vi- 
bility  of  travelling  long  distances  or  becoming  acclimated.      Such  patieui^ 
and  persons  with  weak  hearts  should  not  be  sent  to  high  altitudes,  Imt 
to  a  genial,  warm  climate  with  a  fair  degree  of  saturation.     Briefly,  the 
atmosphere  of  forest  resorls  possesses  certain  unmistakable  advantages  for 
this  group  of  sufferers.     Hence  they  should  be  sent  into  the  neighbor- 
hood of  the  nearest  forest  in  a  mild  latitude  where   reasonably^  good  food 
and  other  comforts  of  life  are  obtiiinable.     In  this  connection  the  supeno^ 
value  of  the  highly  ozonized  and  terebinthinized  atmosphere  of  the  pinp" 
groves  cannot  be  too  strongly  emphasized.     It  is  especially  serviceable  i** 
cases  in  which  the  laryngeal  or  bronchial  element  is  marke<L 

There  is  also  a  class  of  stay-at-homes  made  up  chiefly  of  the  tnber*^' 
Ions  poor.     Easily  accessible  sanitaria  should  be  provided  for  these    t*^ 
the  larger  cities,  and,  if  practicable,  choice  should  be  made  of  a  well** 
sheltered  locality  in  the  woodland.     Such  sanitaria  would  combine  ib^ 
supreme  advantages  of  a  uniform  temperature  and  a  purified  air.     SaW^' 
taria  for  the  treatment  of  pulmonary  tuberculosis  among  the  better  class^^ 
are  also  needed.     The  Saranac  Sanitarium  and  Falkenstein,  near  Frank— 
furt-on-the-Maiu,   and   liorbersdorf,   are   excellent   examples,   and  their 
reports   show*   encouraging   results,     Bowditch^    has   obtained   favorable 
results  from  the  treatment  of  *^1  cases  of  incipient  pulmonary  tuberculoai» 
in  the  sanitarium  at  Sharon,  near  Boston,     Attention  to  every  hygiei 
detail  was  also  given.     The  sanitaria  should  take  the  form  of  cot1 
and  pavilions,  and  should  be  oflicered  by  an  intelligent  physician 
ria,  in  connection  with  city  hospitals  for  advanced  cases^  would.  I 
certain,  yield  gratifying  results. 

Home  sanitaria  can  be  readily  improvised  by  stocking  living  apart- 
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»  Loc  cU.,  p.  313. 
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Bents,  preferably  thoee  having  a  southern  exposure,  with  growing  plants. 
The  b^eficial  influences  arising  from  the  presence  of  the  latter  are 
tfcribable  to  two  fhnctions — ^the  generation  of  ozone,  and  transpiration.^ 
Sach  a  pleasant  retreat  fhmishes  a  uniform  degree  of  moisture  in  the  air, 
md  is  especially  adapted  to  the  winter  season.  During  the  midsummer 
Booths  the  patient  should  live  out  of  doors  or  in  the  balmy  air  of  a 
Beighboring  forest.  Home  sanitaria  are  to  be  thought  of  when  the 
expense  of  a  sojourn  at  a  resort  cannot  be  afforded. 

(2)  Faadiag. — The  diet  should  be  both  nutritious  and  generous.  Too 
dose  attention  cannot  be  bestowed  upon  the  feeding  and  upon  the  condi- 
tioD  of  the  gastro-intestinal  tract.  Above  all,  when  the  remedies  pre- 
leribed  interfere  in  the  slightest  degree  with  the  function  of  the  stomach 
diey  must  be  stopped.  Such  disturbances  most  frequently  arise  from  the 
Be  of  syrupy  cough-mixtures,  cod-liver  oil,  large  doses  of  creasote,  and 
\m  freqnenUy  from  the  prolonged  use  of  bitter  tonics. 

Such  easily  assimilaole  albuminous  articles  as  milk,  eggs,  and  the 
lighter  forms  of  meat,  together  with  fats,  should  be  taken  freely.  The 
hydrocarbons  are  urgently  needed,  but  they  must  be  taken  with  care 
lot  they  derange  the  digestive  function.  The  appetite  is  often  poor  or 
eTen  lost  in  the  early  stage.  When  this  is  the  case  the  patient  should 
keep  in  the  open  air  or  try  a  brief  change  of  air  by  going,  if  it  be  possi- 
ble, to  the  seaside.  It  is,  however,  generally  needful  to  resort  to  system- 
itic  feeding,  giving  a  small  quantity  of  nourishment,  such  as  milk,  meat- 
juice,  egg-white,  and  the  like,  at  stated  intervals.  The  French  method 
of  forced  feeding  deserves  a  trial  if  there  be  absolute  loathing  for  food, 
h  consists  of  first  washing  out  the  stomach  with  cold  water,  and  then  in- 
troducing the  following  mixture  thrice  daily :  1  liter  of  milk,  an  egg, 
iDd  100  grams  of  very  finely  powdered  meat.  As  a  rule,  the  patient 
etimot  be  induced  to  swallow  this,  and  it  then  must  be  poured  through  a 
itoiDich-tube.  If  begun  sufiiciently  early,  the  method  gives  truly  bril- 
liant results.  When  the  temperature  is  above  100°  F.  (37.7°  C.)  the  pa- 
tient should  be  kept  at  rest.  In  a  minority  of  the  cases  the  appetite  is 
ordinarily  keen,  often  as  a  result  of  change  of  air,  and  usually  pursues 
a  reUtively  favorable  course.  The  following  combination  will  be  found 
Qsefhl  in  assisting  the  appetite: 

^.  Sodii  bicarb.,  siss     ^6.0) ; 

Tr.  nucis  vomicae,  fsiiss  flO.O^ ; 

Glycerini,  fjss    fl5.0) ; 

Inf.  cascarillse,  q.  s.  ad  fjiv     (120.0). 

Sig.  3ij  (8-0)  t.  i.  d.,  in  water,  fifteen  minutes  before  mealtime. 

Other  simple  bitters  and  mineral  acids  may  be  tried,  and  there  are 
numy  cases  in  which  the  judicious  use  of  stimulants,  particularly  wines 
wd  malt  liquors,  aids  the  appetite  and  digestion  materially.  The  chief 
Mieations  for  the  exhibition  of  alcohol  are — loss  of  appetite,  feeble  di- 
pition,  and  weak,  rapid  action  of  the  heart.  Occasionally  they  will 
^  to  aggravate  these  indications,  rather  than  relieve  them,  and  in  this 
«^ent  they  should  be  promptly  discontinued.  Brandy  or  whiskey  in  the 
fonn  of  milk-punch  may  be  given  freely  in  the  advanced  stage,  and  more 

*  Loe,  rit.y  p.  168. 
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donna  is  very  effective,  but  my  own  best  results  have  been  derived 
from  the  use  of  atropin  (gr.  ^^-^ — 0.0005-0.0007)  in  oombinmtioo 
with  agaricin  (|— 0.008). 

{d)  Dysphagia  may  be  a  troublesome  symptom,  especially  from  in- 
volvement of  the  larynx,  and  it  is  best  met  by  local  applications  of  a 
solution  of  cocain  in  glycerin  and  water  (gr.  x  to  ^-0.648  to  32.0). 
thrice  daily  before  meals.  In  advanced  cases  I  have  resorted  to  hypo- 
dermic injections  of  morphin  (cr.  \ — 0.008)  before  meal-time. 

(e)  Q-astrO'intestinal  j)uturbances. — In  nearly  all  cases  of  phthisis 
dyspeptic  symptoms  and  diarrhea  come  on  sooner  or  later,  and  for  this 
gastric  disorder  nothing  is  so  important  as  a  proper  regulation  of  the 
diet.  Perhaps  the  medical  treatment  of  the  gastric  symptoms  has  been 
dealt  with  at  suflScient  length,  save  that  of  vomiting,  which  may  come 
on  after  meals  and  constitute  a  distressing  concomitant.  Those  reme- 
dies giving  the  best  results  may  be  adduced  as  follows :  cerium  oxalate 
(gr.  v-viij — 0.324-0.518),  in  capsules  before  meals;  calomel  and  soda 
in  fractional  doses;  hydrocyanic  acid  (THij-iij — 0,183-0.199);  and 
chipped  ice  with  brandy  sprinkled  over  it,  taken  at  short  intervals,  but 
especially  shortly  before  meal-time. 

(/)  biarrhea. — The  most  important  factor  in  the  treatment  of  this 
symptom  is  a  properly  restricted  dietary.  The  medical  measures  that 
have  been  and  are  employed  are  very  numerous,  but  it  will  be  sufficient 
to  mention  only  the  most  useful,  which  may  be  used  singly  or  com- 
bined in  various  ways :  bismuth  (in  large  doses),  acetate  of  lead,  opium, 
thymol,  salol,  benzo-naphtol,  naphthalin,  etc.  To  the  foregoing  may 
be  added  two  formulae : 

]^.  Bismuthi  salicylat.,  ^    (4.0) ; 

Pulv.  ipecac,  et  opii,  3ss  (2.0). 

M.  et  ft.  capsules  No.  xxiv. 
Sig.  Two  every  four  hours. 

The  following  acid  diarrhea-mixture  is  excellent;  each  dose  con- 
taining— 

1^.  Acid,  acetici  dil.,  TUx       ^0.666) ; 

Morphinae  acetat.,  gr.  i     (0.008); 

Plumbi  acetat.,  gr.  j-ij  (0.0648-0.1296). 

Complications  when  they  arise  must  be  dealt  with  according  to 
accepted  therapeutic  principles. 


SYPHILIS. 


Befinition. — A  chronic  infectious  disease,  due  either  to  inoculation 
or  direct  contact  with  a  specific  virus.  It  may  either  be  (1)  acquired 
or  (2)  congenital,  and  is  characterized  by  three  stages,  each  of  which 
presents  special  clinical  symptoms  and  pathologic  lesions.  The  con- 
genital form  of  the  disease  is  transmitted  at  the  time  of  prooreation 
either  by  the  sperm  virile  or  by  the  ovum. 
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mttempt  is  made  to  treat  it.  It  may  be  attributable  to  catarrhal  irritation 
of  the  upper  air- passages  or  throat,  when  it  h  best  treated  by  topical 
applications,  which  may  be  made  with  the  applicator,  or  in  the  form  of 
sprays  and  inhalations.  The  following  substances  may  be  inhaled:  com- 
pound tincture  of  benzoin,  combined  with  paregoric  or  carbolic  acid  :  cre- 
osote, alcohol,  and  chloroform,  in  equal  parts.  For  local  applications  by 
nieaiis  of  the  spray  seilatives  and  narcotics  should  be  preferred,  and  a 
solution  of  cocain  is  sometimes  most  efficient.  The  cause  may  be  found 
in  pleurisy  or  pleuritic  adhesions,  and  for  this  condition  counter-irri- 
tants^ as  iodin,  sinapisms,  etc.,  may  he  used.  Pleuritic  coughs  often  de- 
mand codein  or  even  morphin  in  moderate-sized  doses.  The  cough  is  in 
moet  instances  occasioned  by  the  tuberculous  bronchi tis,  and  to  a  lesser 
extent  by  the  vomicae.  Cough-mixtures  are  usually  prescribed  to  meet 
these  indications,  but  as  usually  formulated  they  are  apt  to  disorder  the 
digestive  fiinction,  and  in  so  far  as  they  have  this  effect  they  are  positively 
harmful.  Since  the  relief  obtained  from  their  use  is  due  to  the  sedatives 
and  narcotics  which  they  contain,  syrups  should  be  omitted  from  the  com- 
position. I  have  come  to  rely  upon  creasote  by  inhalation  as  the  remedy 
par  excellence  for  tuberculous  bronchitis,  and  combine  it  with  spirits  of 
chloroform  and  alcohol.  To  meet  the  same  indication,  and  particularly 
when  expectoration  is  copious,  preparations  of  terebene,  terpin  hydrate,  and 
tar  may  be  resorted  to;  and  when  the  cough  becomes  sufficiently  distress- 
ing to  urgently  demand  relief,  I  employ  codein  (gr.  ^-4- — 0.008  to  0/016, 
every  three  or  four  hours)  in  the  fonn  of  a  granule.  In  the  latter  stages 
morphin  is  allowable,  since  it  is  at  this  time  that  constant  coughing  or 
Bevere  paroxysms  of  cough,  if  not  restrained,  lead  to  utter  exhaustion. 
Stimulant  expectorants  may  be  needful,  and  when  this  is  the  case  am- 
monium  carbonate  in  the  infusion  of  wild-cherry  hark  is  perhaps  most 
efficacious  and  least  apt  to  disorder  the  digestion :  a  few  drops  of  the 
deodorized  tincture  of  opium  or  spirits  of  chloroform  may  be  added. 

(i)  Fever. — Creasote  has  found  a  new  field  of  usefulness  in  the  treat- 
ment of  the  fever  of  tuberculosis.  In  my  experience,  at  all  events, 
the  cases  in  which  it  has  been  used,  as  above  indicated,  have  shown  a 
greatly  diminished  febrile  movement.  Cold  or  tepid  spongings  of  the 
body  at  intervals  of  one,  two,  or  three  hours,  according  to  the  intensity 
of  the  fever,  should  he  tried.  Internal  antipyretics  are  rarely  advisable, 
since  during  the  period  of  high  temperature  the  cardiac  action  is  much 
enfeebled ;  but  if  urgently  called  for,  the  following  may  be  employed : 
acetanilid  (dose  gr.  ij-iij^ — 0,129-0.194),  phenacetin  (gr.  iij-v — 0.194- 
0,324).  These  are  to  be  administered  about  two  hours  before  the  com- 
mencement of  the  daily  rise  in  temfierature,  and  repeated  every  three  or 
four  hours  if  necessary.  Other  antipyretics  worthy  of  trial  are  the  min* 
eral  acids  and  zinc  oxid,  but  not  quinin,  which  has  utterly  failed  in  my 
bands.  Keeping  the  patient  at  rest  w^hen  the  temperature  is  above 
101"^  F,  (38.3°  C.)  is  good  practice,  though  he  should  be  wheeled  into 
the  fresh  air  for  as  long  a  time  as  possible  during  the  day. 

(tf)  The  Night-sweats, — Among  remedies  that  control  the  sweats  most 
euccessfully  may  be  mentioned — ^atropin  (gr.  y^^u^ — 0,0005-0.001); 
s.inc  oxid    (gr.  ij-v — 0.129-324);    sulphuric  or  gallic  acid;    muscarin 
[iij-vj — 0.399  of  a  1  per  cent,  solution);  agaricin  (gr.  ^-;J~0.008- 
"16).     Sponging  with  erjual  parts  of  alcohol  and  tincture  of  bella- 


donna  ia  very  effective,  but  my  owu  bei*t  results  have  been  deriied 
from  the  use  of  atropin  (gr.  yhi-^ — ^0.0005-0.0007)  in  combination 
with  agaricin  (f— 0.008). 

[d)  JJi/Hpktufia  may  be  a  troublesome  symptom,  especially  from  in- 
volvement of  the  larynx,  and  it  is  best  met  by  local  applications  of  a 
solution  of  cocain  in  glyeerin  and  water  (gr,  x  to  ^-0,648  to  32.01 
thrice  daily  before  mewls.  In  advanced  cases  I  have  resorted  to  hypo- 
dermic injections  of  morphin  (gr.  | — 0.008)  before  meal-time, 

(e)  Gastro-hiteittinal  PiHturlHifiet^if, — In  nearly  all  cases  of  phthisil 
dyspeptic  symptoms  and  diarrhea  come  on  sooner  or  later,  and  for  thii 
gastric  disorder  nothing  is  %o  important  as  a  proper  regulation  of  the 
diet.  Perhaps  the  medical  treatment  of  the  gastric  symptoms  has  been 
dealt  with  at  sufficient  length,  save  that  of  vomiting,  which  may  come 
on  after  meals  and  constitute  a  distressing  concomitant.  Those  reof- 
tlies  giving  the  best  results  may  be  adduced  as  follows:  cerium  oxalite 
(gr.  v-viij — 0.324—0,518),  In  capsules  before  meals ;  calomel  and  sodi 
in  fractional  doses;  hydrocyanic  acid  (THij-iij — -0.1;J3-0.199) ;  and 
chipped  ice  with  brandy  sprinkled  over  it,  taken  at  short  intervals,  but 
especially  shortly  before  meal- time. 

(  f )  Diarrhea, — The  most  important  factor  in  the  treatment  of  thii 
symptom  is  a  properly  restricted  dietary.     The  medical  nieusurea  that 
have  been  and  are  employed  are  very  numerous,  but  it  will  be  sufficient 
to  mention  only  the  most  useful,  which  may  be  used  singly  or  com^ 
bined  in  various  ways :  bismuth  (in  large  doses),  acetate  of  lead,  opium, 
thymol,  salol,   benzo-naphtol,  naphthalin,   etc.     To  the  foregoing  mB:y\ 
be  added  two  formulae  ; 


I 

I 


^.  Bismuthi  salicylat., 
Pnlv,  ipecac,  et  opii, 
M.  et  ft,  capsules  No.  xxiv, 

Sig.  Two  every  four  hours. 


Sas  (2.0). 


The  following  acid  diarrhea-mixture   is  excellent ;   each  dose 
taining — 

^.  Acid,  acetici  dil.,  T([x       (0.666); 

Morphinae  acetat.,  g^*  i      (0.008); 

Plumbi  acetat.,  gr.  j-ij  (0.0648-0. 1290),'! 

Complications  when  they  arise  must   be  dealt   with   according 
accepted  therapeutic  principles. 


SYPHILIS. 

jDefinition,— *A  chronic  infectious  disease,  due  either  to  inocukti^ 
or  direct  contact  with  a  specific  virus.  It  may  either  be  (1)  acqniri 
or  (2)  congenital,  and  is  cbaracterized  by  three  stages,  each  of  wbic 
presents  special  clinical  symptoms  and  pathologic  lesions.  The  co^^ 
genital  form  of  the  disease  is  transmitted  at  the  time  of  procreatj<^* 
either  by  the  sperm  virile  or  by  the  ovum. 
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Geneial  Pathology.— (a)  Primary  Lesion  or  Ohftncre. — This  ap- 
pears at  the  site  of  inoculation,  and  is  characterized  by  infiltration  of 
tke  connective  tissue  chiefly  with  round  cells,  and  also  by  larger  epi- 
thelioid and  giant  cells.  This  is  followed  by  a  shallow  ulcer  of  the  size 
of  a  split  pea  or  larger,  of  which  the  base  is  quite  hard,  the  sclerosis 
being  dne  partly  to  cellular  infiltration  and  partly  to  a  marked  thick- 
emng  of  the  intima  of  the  small  arteries  (acute  obliterative  arteritis). 
Adjacent  lymphadenitis,  more  or  less  marked,  is  constantly  present, 
sDd,  rarely,  all  the  peripheral  lymph-glands  in  the  body  are  swollen. 
(()  Seeondary  LeidonB. — Condylomata  are  the  most  common.  Their 
brorite  sites  are  the  points  at  which  the  mucous  membrane  and  the 
skin  are  continuous  (mouth,  anus,  etc.) ;  their  contour  is  more  or  less 
nmnded  or  oval ;  their  surface  readily  abraded  and  usually  ulcerated ; 
tad  their  sixe  varies  from  a  pin's  head  to  an  inch  or  more  in  diam- 
eter. Like  the  Hunterian  chancre,  their  periphery  is  more  or  less 
indurated.  Secondary  lesions  also  include  skin-eruptions  and  ocular 
inflammations,  etc.,  but  these  can  only  be  referred  to  under  later 
mnptomatology. 

'  (e)  Tertiary  Lesions. — These  are  circumscribed  inflammatory  prod- 
nets  (gnmmata)  appearing  in  the  connective  tissue,  bones,  periosteum 
("* nodes"),  skin,  muscles,  brain,  liver,  lungs,  kidneys,  heart,  testes, etc. 
The  gnmmata,  though  usually  sharply  circumscribed,  may  take  the  form 
of  diffuse  infiltrations  of  the  affected  parts,  and  vary  greatly  in  size — 
from  a  pin's  point  to  a  hen's  egg.  Usually  firm,  they  may  be  soft,  and, 
pirtiealarly  on  mucous  membranes,  tend  to  disintegrate,  forming  ulcers. 
Their  color  is  grayish,  and  on  section  they  show  a  caseous  semi-opaque 
center,  with  a  fibrous  and  more  or  less  translueent  periphery.  They 
may  occur  singly  or  in  groups. 

Microscopi^ly,  the  gummata  consist  of  small  round  cells.  The 
mass  thus  formed  may  either  be  absorbed  or  persist  without  change  for 
a  considerable  period;  but  in  most  instances  coagulation-necrosis  occurs 
in  the  center,  due  to  local  anemia,  and  there  is  a  conversion  of  the  per- 
ipheral zone  into  fibrous  tissue.  The  gummata  are  enveloped  in  granu- 
lations and  connective  tissue,  which  contracts,  forming  cicatrices  that 
often  contain  calcareous  masses  on  their  interior.  The  lesions  of  certain 
Btructures  (skin,  mucous  membranes,  bones,  and  cartilages)  often  lead  to 
extenfiive  destructive  ulceration  and  sloughing,  and  these  ulcers  as  they 
heal  also  form  typical  cicatrices. 

General  Btiology. — Bacteriology. — Lustgarten  in  1884  described 
the  bacillus  of  syphilis,  which  closely  simulates  that  of  tuberculosis  and 
thegmegma  bacillus.  It  occurs  in  rod-shaped  or  curved  forms  with 
slightly  enlarged  ends,  and  is  from  3  to  5/i  long.  From  the  smegma 
I*cillu8  it  is  distinguishable  by  the  carbol-fuchsin  test ;  though  demon- 
•trable  with  difficulty  in  the  hard  chancre  and  in  secondary  lesions,  its 
pathogenic  potency  is  still  very  doubtful.  Inoculation  experiments  upon 
lower  animals  are  not  possible,  since  man  alone  is  susceptible. 

Pkadifpocing  Oanaes. — Since  acquired  syphilis  ori/»inates  only  by  in- 
l^cnlation,  it  is  obvious  that  a  break  in  the  cutaneous  or  mucous  surfaces 
tt  essential  to  infection,  such  as  a  slight  abrasion,  fissure,  or  laceration, 
^c«,  pirtiealarly  of  the  genital  mucosae.  Other  surfaces  may  also  be 
the  seat  of  infection,  as  the  lips,  hands,  etc. 
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Susceptibility  to  the  virus  is  universal,  and  no  age  is  exempt.  Re- 
infection is  exceedingly  rare,  but  does  occur;  J.  William  White,  how- 
ever, states  that  we  have  easy  access  to  more  than  one  hundred  pub- 
lished cases  of  the  reinfection  of  syphilis. 

Modes  of  Infection. — (1)  In  a  great  proportion  of  the  cases  syphilis 
is  transferred  by  illicit  sexual  intercourse,  there  being,  however,  other 
modes  of  transmission. 

(2)  Accidental  Inoculation, — This  is  not  uncommon,  (a)  Most  fre- 
quently it  is  accomplished  through  the  pernicious  custom  of  indiscrim- 
inate kissing  (lip-chancre),  and  I  have  personal  knowledge  of  not  le^s 
than  8  instances  in  which  infection  has  occurred  through  labial  contact. 
Downie  reports  4  cases  that  occurred  in  children. 

{h)  The  site  of  inoculation  may  also  be  the  mouth  and  tonsils,  the 
virus  being  conveyed  during  the  low  practices  of  sexual  perverts.  The 
wet-nurse  may  infect  the  mouths  of  suckling  babes,  or,  vice  vend,  the 
infant  may  infect  the  nipple  of  the  nurse. 

(c)  The  obstetric  finger  may  become  infected,  and  Osier  mentions  one 
such  instance  of  infection  of  the  back  of  the  hand.  Three  instances  of 
the  sort  have  come  under  my  own  observation,  and  Fournier  gives  the 
details  of  40  cases  of  primary  syphilitic  infection  of  the  hand.  In  30 
of  these  the  malady  was  acquired  in  medical  practice  (4  obstetricians. 
20  general  practitioners,  3  students,  and  3  midwives).  The  remaining 
cases  were  attributable  to  contact  and  biting. 

{d)  Humanized  vaccine  virus  may  transmit  the  disease,  but  this  is  a 
rare  occurrence  (vide  Vaccination,  p.  230). 

{e)  Accidental  infection  has,  though  very  rarely,  taken  place  in  a 
variety  of  other  ways— e.  g.  handling  foul  rags  from  the  hospital  ward, 
by  bed-clothing,  drinking-cups,  the  pipe,  and  cigar. 

Kraft-Ebing  found  that  out  of  a  totality  of  &55  cases  treated  at  the 
University  of  Christiana  during  twenty-five  years  (from  1867  to  1894  k 
15^  per  cent,  were  of  extra-genital  origin.  The  seat  of  the  lesion 
was  upon  the  lips  in  51  per  cent.,  in  the  throat  in  20  per  cent.,  and  upon 
the  mammary  gland  in  20  per  cent. 

(3)  Hereditary  Transmission. — ^Paternal  transmission  (through  the 
semen)  is  much  more  common  than  is  maternal,  the  period  of  greatest 
danger  being  immediately  after  the  father  has  become  infected  or  dur- 
ing the  time  of  the  secondary  manifestations.  The  first-born,  if  the 
father  be  syphilitic,  is  apt  to  show  well-marked  lesions.  Appropriate 
treatment  of  a  syphilitic  parent  lessens  the  danger  of  transmission  very 
materiajly,  however,  and  in  such  instances  there  is  little  tendency  to 
transmission  shown  after  the  third  year.  On  the  other  hand,  a  syphi- 
litic father  may  beget  healthy  offspring.  Syphilitic  children  are  also 
common  to  infected  women.  In  the  majority  of  instances  of  hereditary 
transmission,  however,  both  parents  are  syphilitic,  and  under  these  cir- 
cumstances the  liability  to  infect  the  offspring  is  much  augmented.  A 
wonan  who  has  become  infected  after  conception  may  bear  a  svphilitic 
child ;  though  the  latter  may,  on  the  other  hand,  escape  infection,  and 
particularly  if  the  mother  has  been  actively  treated. 

Allusion  may  here  be  made  to  Colles's  law — that  a  woman  who  bean 
a  syphilitic  child  enjoys,  owing  to  a  sort  of  protective  vaccination  with 
the  specific  virus,  perfect  immunity,  and  this  in  the  absence  of  all  signs 
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of  the  affection.  Goutts  ^  does  not  believe  that  a  mother  may  absorb 
from  a  syphilitic  fetus  an  antitoxin  of  syphilis  which  may  render  her 
practically  immune  to  the  disease. 

CHiiical  History  of  Acquired  Syphilis. — (a)  Primary  Stage. — 
The  typical  initial  lesion  (chancre)  appears  about  three  weeks  after  in- 
fection, and  is  followed  soon  by  swelling  and  induration  of  the  nearest 
lymphatic  glands.  The  primary  sore  begins  as  a  red  papule,  which 
rapidly  reaches  its  maximum,  and  then  undergoes  a  central  necrosis 
with  the  formation  of  a  small  ulcer.  The  adjacent  structures  become 
hard  or  cartilage-like — a  characteristic  to  which  the  lesion  owes  its 
name  of  ''hard  chancre."  Secondary  suppuration,  either  of  the  pri- 
mary sore  or  of  the  lymph-glands  in  the  vicinity,  may  take  place.  A 
small  chancre  may  often  escape  detection,  especially  if  it  be  situated 
inside  the  meatus.  When  situated  upon  a  mucous  membrane  it  is 
always  a  chancroti^B  erosion^  which  may  be  so  mild  and  of  such  brief  ex- 
istence as  to  come  and  go  without  the  knowledge  of  its  bearer.  Par- 
ticularly is  this  the  case  in  the  female.  The  general  symptoms  are  neg- 
ative in  this  stage. 

(6)  Seeondary  Stage. — This  is  announced  about  six  weeks  after  the 
appearance  of  the  infecting  chancre  by  moderate  fever  (101°-104°  F. 
--B8.3**-40**  C),  accompanied  by  lan^or,  headache,  bone-pains,  im- 
paired digestion,  and  a  slight  degree  of  prostration.  The  patient,  as  a 
general  rule,  shows  signs  of  anemia  (syphilitic  cachexia),  and  angina, 
with  hyperemia  of  the  fauces  and  hard  palate,  now  appears.  There 
may  be  minute  elevated  white  patches  upon  the  pharynx ;  the  tonsils 
may  enlarge,  and  on  both  shallow  ulcers  presenting  a  grayish  sharply- 
denned  border  appear.     They  neither  excite  pain  nor  spread. 

There  is  also  an  eruption,  which  is  at  first  usually  roseolar  and  widely 
distributed,  coming  out  abundantly  upon  the  trunk  (especially  the  chest), 
bnttocks,  thighs,  and  forehead.  Another  early  eruption  is  the  papular. 
The  papules  are  small,  hard,  and  do  not  ulcerate,  while  their  favorite 
seats  are  the  scalp,  chest,  and  dorsum  of  the  tongue.  The  distribution 
of  these  early  syphilids  is  symmetric ;  their  outlines  are  rounded ;  their 
color  like  that  of  a  slice  of  raw  ham  (''  coppery  **) ;  and,  as  a  rule,  they 
excite  neither  pain  nor  itching. 

Other  and  later-appearing  eruptions  may  be  squamotLS^  vesiculo-pap- 
ulaty  ptutular^  and  tubercular.  These  show  a  tendency  to  bunch  in 
certain  areas,  and  hence  are  less  diffuse  than  the  afore-mention^  erup- 
tions.    Several  sob-varieties,  however,  may  appear  simultaneously. 

The  visible  mucous  membranes  (angles  of  the  mouth,  tongtle,  gums, 
pharynx,  vulva,  vagina,  penis,  and  around  the  anus)  and  the  skin  may 
show  painful  condylomata  or  ulcers,  and  especially  is  this  the  case  in 
the  mouth,  where  they  often  stubbornly  resist  treatment.  Recurrences 
at  varying  and  ever-decreasing  intervals  are  common. 

Other  frequent  symptomatic  conditions  arise  during  this  secondary 
period,  such  as  iritis,  laryngitis  (frequently),  choroiditis,  retinitis,  epi- 
didymitis (more  rarely),  and  alopecia.  The  hairs  of  the  eyelids  and 
eyebrows  may  fall  off  and  the  finger-nails  become  brittle. 

The  secondan/  symptoms  last  from  two  to  three  months  (the  usual 
duration)  to  a  year  or  more,  and  are  followed  by  a  period  of  apparent 

» **  pimterian  Lectures,"  lAincd,  1896,  No.  3789. 
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.good  healtli  lasting  for  an  excecMlingly  varinWe  interval  (from  a 
rmonths  to  many  years)  before  the*  tertiary  stage  sets  in.  Uu 
secondary  stage  the  eymptomt^  may  be  severe,  mild,  or  even  absent.  The 
severity  of  an  attack  of  sypbilis  depends  upon  the  done  of  infectiug 
[virus  on  the  one  band,  and  npon  the  condition  (both  local  and  general) 
of  the  vital  functions  on  the  other.  This  fact  explains  why  a  sin)ile 
organ  or  system,  as  the  brain  and  eord,  is  attacked  in  one  instance  and 
some  other  organ  or  system  in  another,  and  the  effect  of  traumatism  in 
determining  the  topography  of  periosteal  '"nodes"  is  a  good  example, 

(e)  Tertiary  Stage. — As  I  have  already  stated,  the  secondary  peri^xl 
is  generally  followed  by  a  variable  interval  of  freedom  from  symptoms, 
but  to  this  rule  there  are  numerous  exceptions,  and  among  not  uncoui- 
mon  occurrences  may  be  witnesscel  the  appearance  of  tertiary  synaptom* 
during  the  secondary  stage.  Belonging  to  the  third  stage  are  certain 
skin-eruptiona,  especialiy  the  characteristic  rupiii,  which  first  appears 
in  the  form  of  pustules  that  break  and  form  ulcers  that  are  covered  with 
dry,  lamiiiated  crusts  ''like  an  oyster-shell'*  To  this  stage  al»o  belongs 
psoriamtf,  especially  of  the  hands  and  feet.  Pmtuks  (tnhercuiar)  which 
do  not  scale  over  also  a|>pear.  These  eruptions  involve  the  true  skin, 
and  in  healing  leave  scars,  but,  unlike  the  secondary  cutaneous  lesions 
they  are  neither  infectious  nor  contagious,  are  not,  as  a  rule,  symmetric, 
ana  are  more  liable  to  be  attended  by  itching.  True  gummaia  mav 
develop  in  the  skin  and  subcutaneous  tissue,  and  these  break  down  and 
form  kidney-shaped  ulcers  which  tend  to  spread  in  a  serpiginous  man- 
ner. On  healing  (a  process  that  is  accomplished  with  difficulty),  scan 
result  Gummata  may  occur  in  the  mucous  membranes,  and  p«8t 
through  the  stages  of  ulceration  and  cicatrization.  Wlien  situated  in 
the  larynx  or  trachea  their  healing  is  attended  with  narrowing  of  the 
organ,  and  when  in  the  lower  bowel  or  the  rectum  dysenteric  symptoms, 
followed  by  actual  stenosis,  may  result. 

In  the  muM-ks  gummata  occur  and  form  small  hard  tumors.  They 
may  also  cause  periostitis  and  death  of  the  hones,  es|iecially  of  the  nofle^ 
palate,  and  skull ;  ^*  nodes  '*  are  thus  formed,  which  are  situated  chiefly 
upon  the  tibia  and  the  skull  in  larger  or  smaller  numbers,  and  also* 
though  less  frefj|uently.  upon  other  bones.  These  are  exceedingly  pain- 
ful, particularly  at  night,  and  are  very  tender  under  the  j)re«stng  finger. 
They  may  be  true  guninuita,  but  more  often,  if  not  absorbed,  they  either 
become  ossified  or  undergo  fibroid  change,  while  in  rarer  casos  they 
suppurate.  Chronic  enlargement  of  the  lymphatics  and  of  the  testicle, 
with  little  tendency  to  suppuration,  may  be  noticed.  The  pregna 
female  is  apt  to  abort  or  miscarry,  either  as  the  result  of  the  action 
the  syphilitic  virus  upon  the  ovum  or  of  the  presence  of  gummato 
growths   in   the  placenta. 

(Tummata  also  occur  in  the  internal  organs  {visceral  atfphilU)^  and  i 
the  latter  l  shall  speak  presently,  taking  up  separately  some  of 
various  organs  and  systems  of  the  body.       Ami/loid  degeneratian 
fre^juently  cau^^ed  by  the  acquired  form,  particularly  syphilis  of 
rectum   in   women,  but  very  rarely  by  the  congenital. 

Malignant  SyphiliB. — By  this  term  is  meant  a  virulent  and  a  fatal 
form  of  the  malady,  which  is  fortunately  rare.  The  \'ariou8  &lag<a 
manifest  themselves  early,  and  especially  the  tertiary,  as  on  the  for    ^ 
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fifth  day  in  a  case  of  Mauri ac-  The  course  is  rapid  and  the  condition 
resists  all  forms  of  treatment.  Houssel  narrates  a  case  in  which  death 
occurred  about  one  year  nfter  tbe  comiiiencement  of  the  disease. 

Clinical  Sjpmptome  of  Congenital  S5T)liilis.  —  These  may, 
though  rarely,  be  identical  with  those  of  acf|uired  syphilis,  if  we  except 
the  chancre/  Oecasionally  the  characteristic  symptoms  are  present  at 
birth.  On  the  other  himd.  in  tbe  vast  majority  of  instances  they  appear 
between  the  first  and  fourth  months  of  life  (infra).  The  symptoms  of 
inherited  syphilis  may  be  grouped  according  to  the  time  of  appearance: 

(1)  In  the  New^hom.- — There  is  a  lack  of  physical  development. 
The  babe  may  be  greatly  emaciated,  it  has  snuffles,  and  singultus  occa- 
sionally sets  in  soon  after  birth.  Skin- ernpt ions  are  rare,  except  pent- 
phigus  neonatorum,  which  appears  as  bulbc  on  the  palms  and  soles; 
among  exceptional  cutaneous  phenomena  are  gummata  around  the  radio- 
carpal articulations,  palmar  psoriasis,  and  a  fleeting  roseola.  Ulcers 
and  fissures  {rka^ades)  may  be  noticed  around  the  outlets  of  the  body 
(mouth,  anus,  etc) ;  the  osseous  system  may  show  hyperostoses  of  the 
long  bones:  and  the  liver  and  spleen  are  enlarged.  Comby  reports  8 
cases  of  pseudo-paralysis  due  to  syphilis  in  the  new-born. 

(2)  Early  Fost-natal  Symptoms. — Moat  subjects  of  syphilis  heredi- 
taria are  born  plump  and  w  ithoiit  taint-  Romiceano  *  gives  the  results 
of  his  observations  of  723  cases  of  infantile  syphilis  in  which  the  dis- 
ease appeared  chiefly  between  the  first  and  fifth  months,  and  only  27 
timcB  in  all  after  the  sixth  month.  Rogers's  statistics  show  that  among 
249  cases,  217  showed  symptoms  before  the  entl  of  the  third  month. 
The  first  symptom  is  generally  coryxa  (syphilitic  rhinitis),  which  is  be- 
trayed by  a  sero-purulent  or  bloody  discharge  and  a  peculiar  form  of 
obstructed  breathing  {snuffles},  rendering  nursing  difficult.  The  coryza 
may  in  some  cases  be  preceded  by  singultus  lasting  ten  or  twenty  days 
(Carini),  and  ulcers  may  form  in  the  nose,  leading  to  necrosis  of  the 
l^ones  and  producing  at  last  a  sunken  and  deformed  nose  which  is  highly 
significant.  Tbe  coryza  may  extend  to  the  middle  ear  and  cause  otitis 
media.,  with  deafness  and  otorrhea  as  the  chief  symptoms.  The  skull 
may  approach  the  natiform  in  shape,  and  the  signs  of  diaphyso-epiphys- 
•eal    inflammation  develop. 

The  eutaneoug  ntfmptomn  appear  early.  The  skin  has  a  tawny  hue, 
■pd  an  erythematous  eruption  of  the  nates  and  genitals  is  frequently 
jlMPen ;  this  is  patchy,  with  well-defined  margins,  and  has  the  character- 
istic coppery  color.  In  the  same  localities  papules  may  appear,  while 
pemphigus  may  attack  the  palms  and  soles.  Syphilitic  onychia  may  be 
present,  and  the  lips  and  angles  of  the  mouth  often  show  fissures  that 
are  of  real  diagnostic  worth.  Other  symptoms  are  ulcerations  of  the 
skin  and  mucous  surfaces,  falling  of  the  hair,  and  a  moderate  glandular 
enlargement. 

Enlargement  of  the  spleen  is  a  frequent  characteristic  symptom,  and 
White  says  that  the  enlargement  of  the  organ  when  '*  painless,  subacute, 
persistent,  often  preceding  the  eruptions,  should  be  included  in  the  list 
of  significant  symptoms.*' 

Swelling  of  the  liver  may  also  be  present,  but  is  of  little  diagnostic 
inciport.    Syphilitic  infanta  occasionally  manifest  a  hemorrhagic  tendency. 

f  *  With  prenatal  syphilis  we  are  not  concerned.  '  La  Pro^hk  midkaiej  Paris. 
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At  birth  bleeding  from  the  umbilicus  may  occur ;  later,  into  the  sub- 
cutaneous tissue  and  from  the  mucous  membranes  (gastro-intestinal, 
vaginal,  nasal,  etc.).  As  pointed  out  by  Osier,  these  cases  must  not 
be  confounded  with  Winckers  disease — an  acute  infectious  hemoglobinuria 
of  the  new-born. 

Among  nervou9  symptoms,  restlessness,  sleeplessness,  and  a  harsh, 
shrill  cry  which  may  be  almost  constant  for  days  together  and  due  most 
probably  to  darting  pains,  are  the  chief.  Anemia  and  other  evidences 
of  syphilitic  cachexia  soon  supervene. 

(3)  Late  Symptoms. — The  symptoms  of  syphilis  hereditaria  tarda 
may  be  arranged  in  groups  (Fournier): 

(1)  Those  Indicated  by  the  Q-eneral  Appearance, — There  is  a  retarded 
general  development,  as  shown  by  the  small  stature,  undeveloped  muscles, 
the  graceful  form,  and  infantile  appearance  at  ages  varying  from  four  to 
twelve  or  more  years.  The  skin  has  an  earthen  tint,  and  the  hair  may 
be  scanty  and  late  in  its  appearance  on  the  face  and  genitals. 

(2)  Skinrcicatrices. — Cutaneous  scars,  particularly  if  multiple  and 
extending  over  a  circumscribed  area,  are  important  diagnostic  signs. 
Their  form  is  usuallv  round  or  serpiginous,  and  their  chief  location  the 
mouth,  nose,  soft  palate,  and  lumbo-gluteal  regions. 

(3)  Lesions  of  the  Skeleton. — The  natiform  skull,  "  with  a  transverse 
enlargement,  lateral  bulgings,  and  the  flattening  in  the  middle,"  is 
almost  pathognomonic.  Asymmetric  and  hydrocephalic  skulls  are  also 
to  be  considered,  in  many  cases,  as  signs  of  hereditary  syphilis,  as  is  a 
sunken  and  deformed  nose.  The  thickened,  ^'  sabre-shaped  "  tibia,  due 
to  gummatous  periostitis,  is  capital  evidence  of  the  disease,  while  the 
chicken-breasted  thorax  is  significant. 

(4)  The  testicles  show  an  arrest  in  development  (infantile  testicles). 
This  is  a  sclerotic  atrophy. 

(5)  JBv/tchtnson's  triad,  under  which  title  come  (a)  the  Hutchinson 
teeth ;  (l)  ear-conditions ;  and  (c)  affections  of  the  eye. 

(a)  The  JBiUchinson  Teeth. — The  teeth  may  be  late  in  appearing,  and 
the  dental  arch  mav  be  malformed,  the  teeth  presenting  various  irregu- 
larities in  form  and  condition  (dental  dystrophy). 

The  incisors,  especially  the  superior  median  of  the  second  dentition, 
are  notched,  and  show  a  thinness  of  the  free  edge,  an  atrophy  of  the 
summit,  and  crescent-shaped  erosions.  The  latter  are  truly  pathogno- 
monic fournier). 

(b)  ^ar-conditions. — Otorrhea,  secondary  to  naso-pharyngeal  catarrh, 
has  already  been  mentioned,  and,  in  addition,  at  or  about  the  time  of 
puberty  an  incurable  form  of  deafness  may  develop  speedily,  without 
the  presence  of  pathologic  lesions  to  explain  the  same. 

{c)  Affections  of  the  Eye. — These  are  interstitial  keratitis  and  iritis, 
affecting  both  eyes  successively. 
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SypUUs  of  the  Brain  and  GorcL^Patliology. — The  most  characteristic 
nd  not  infrequent  lesions  are  the  syphilitic  new-growths.     Their  size 
Tiries  from  that  of  a  bean  to  that  of  a  chestnut,  and  they  present  irreg- 
alir  contonrs.     They  are  usually  situated  either  in  the  cerebral  hemi- 
spheres or  on  the  pons,  and  rather  superficially,  connecting  directly  or 
indirectly  with  the  dura  or  pia  mater.    They  may  not  infrequently  orig- 
inite  in  the  dura  mater.     In  gummata  of  average  size  a  cut-section 
thows  caseation  in  spots  which  are  connected  and  surrounded  by  firm, 
translucent,  gray   or   reddish-gray,  fibrous   tissue;   and,  according  to 
Gowors,  the  more  irregular  surfaces  and  the  irregular  caseation  serve  as 
important  distinctions  from  tuberculous  tumors.    When,  as  is  usual,  the 
gummata  touch  the  membranes,  meningitis — subacute  or  chronic,  with 
much  thickening — is  combined. 

As  I  have  said,  the  condition  may  begin  as  a  gummatous  meningitis, 
while  in  fewer  instances  it  may  start  as  a  gummatous  arteritis.  On  the 
other  hand,  a  gumma  may  secondarily  involve  a  blood-vessel  for  a  con- 
siderable distance,  weakening  its  walls,  with  resulting  rupture  and  intra- 
crauial  hemorrhage ;  or  it  may  bring  about  cerebral  thrombosis  with 
secondary  softening. 

Histologically  '^  the  cerebral  gumma  differs  from  other  similar  bodies 
oliiefly  in  the  presence  of  very  large  spider-like  cells  containing  an  exag- 
gerated nucleus  and  a  granular  protoplasm  which  extends  into  the  multi- 
ple, branching,  rigid  prolongations  "  (Wood).  The  arteries,  particularly 
^bose  of  the  base,  may  show  syphilitic  sclerosis;  this  renders  them  thick, 
liard.  opaque-whitish,  until  their  lumen  is  well-nigh  obliterated. 

Gummatous  growths  may  attack  the  cord.  In  a  case  recently  reported 
t>  J  Osier  a  new-growth  occupied  the  cord  opposite  the  root  of  the  third 
<ccrvical  nerve,  "and  there  were  gummata  in  the  cauda  equina."  The 
other  gross  changes  found  in  connection  with  cerebral  gummata  and  their 
secondary  lesions  (softening,  collateral  inflammation,  etc.)  are  also  ob- 
serred  in  syphilis  of  the  cord. 

Etiology. — Cerebral  syphilis  is  usually  a  late  (tertiary)  manifestation — 

Jippearing  from  one  to  thirty  vears  after  primary  infection.     In  some 

recently  recorded  cases  by  Lydston  and  others  nervous  lesions  became 

evident  during  the  secondary  stage  of  syphilis,  even  as  early  as  three 

months  after  initial  infection.     It  oftenest  develops  in  cases  in  which 

the  secondary  symptoms  have  been  slight,  and  may  occur  in  those  in 

which  both   primary  and  secondary  manifestations  have  been  entirely 

overlooked.     Inherited  syphilis  affects  the  nervous  system  less  frequently 

than  does  the  acquired  form,  but  cerebral  gummata  have  been  noted  at 

*11  periods  from  the  time  of  birth  until  after  puberty. 

Symptomatology. — Imbecility  and  idiocy  may  be  due  to  inherited 
syphilis,  but  they  are  probably  too  often  attributed  to  this  cause.  The 
other  features  simulate  those  of  the  acquired  form. 

The  iymptoms  of  the  acquired  form  are  with  few  exceptions  referable 
*o  three  affections :  (a)  epilepsy,    (b)  brain-tumor,  and  (c)  paralysis. 

(a)Epilep9y  coming  on  after  the  twenty-fifth  year  is  usually  due  to 
the  ravages  of  syphilis,  and  a  careful  search  for  traces  of  scars  and 
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bone-lesions,  etc.  should  be  instituted.  The  appearance  of  the  diseise 
may  be  preceded  by  psychic  disturbance,  headache,  dizziness,  and  loss 
of  memory.  Hysteric  manifestations  may  also  be  presented,  being* 
probably  provoked  by  the  specific  lesions.  On  the  other  hand,  a  pro- 
tractcfl  torpor  which  may  last  for  a  few  days  or  as  many  weeks  may 
develop.  In  one  of  my  own  cases  periods  of  marked  mental  excitis 
menfc,  that  persisted  for  three  or  four  days,  aiternated  with  periods  of 
almo.st  complete  insensibility  of  abont  equal  duration, 

[h)  Bntin-tumor, — The  symptoms  pointing  to  brain-tumor  will  be  dis- 
cussed under  this  head  in  tlie  section  on  Nervons  Diseases.  The  syph* 
ilitic  nature  of  the  cerebral  growth  cannot  be  determined  with  aoy 
degree  of  certainty  except  in  the  presence  of  a  clear  history  of  syphilid 
— congenital  or  acquired — and  the  characteristic  symptoms  or  traces  of 
the  primary,  secondary,  or  tertiary  lesions.  In  such  cases  the  diagnosis 
is  almost  undoubted. 

It  must  be  remembered  that  the  secondaries  are  either  sometiiue* 
absent  or  go  unnoticed,  and  if  the  patient  has  bad  a  primary  sore,  the 
presence  of  tlie  churacteristic  symptoms  of  brain-tumor  (headaehe,  optic 
neuritis,  convulsions,  etc.)  make  the  existence  of  specific  nerve-lesioDS 
highly  probaljh'.  The  chancre  may  also  be  overlooked  or  denied,  and 
it  is  in  such  instances  as  the  latter  that  the  occurrence  of  convulsions 
in  persons  over  thirty  should  excite  suspicion,  iind  lead  to  a  trial  of  the 
antisyphilitic  treatment  for  further  contirmatioiu 

(c)  Paralt/ms. — This  may  take  the  form  of  hemiplegia  (due  to  eerebrnl 
hemorrhage  or  tumor)  or  of  general  paralysis  {dementia  paralt/tiea)^ 
The  relation  that  these  affections  bear  to  syphilis  will  be  indicated  in: 
its  appropriate  place  in  this  work  in  the  description  of  Nervous  Dis- 
eases. The  fact  may  here  be  pointed  out  that  syphilis  may  induce  pre- 
cisely the  .same  changes  met  with  in  general  paralysis  of  the  insane. 

The  liistory  of  syphilitic  infection,  together  with  symptoms  of  Mi^ 
attfpi'eal  type  of  spinal  tumor,  points  to  fiumma  of  the  cord*  ^yphilitU|H| 
myelitis  usually  develops  within  hve  years-iafter  infection,  and  may  par- 
sue  an  acute  or  subacute  course,  though  oftener  it  takes  the  form  of 
chronic  myelitis.  The  latter  attacks  by  preference  the  Inmbo-dorsal 
section  of  the  cord — a  fact  corroborate<l  by  the  cbiiracter  of  the  symp- 
toms. The  clinical  features,  however,  are  not  distinctively  syphilitic 
neither  does  the  effect  of  treatment  in  the  slow  sclerotic  form  add  fri 
light  as  to  the  specific  nature  of  the  trouble,  since  the  process  is  ani; 
tlucnced  by  the  most  vigorous  antisypbilitic  measures.  When  the  el 
ologic  infiuence  of  syphilis  can  be  shown,  especially  in  the  absence  al 
other  causes,  the  diagnosis  of  syphilitic  myelitis  rests  upon  more  certai: 
ground.  Acute  syphilitic  myelitis  gives  an  unfavorable  prognosis.  Tb^ 
relation  between  syphilis  and  spinal  meningitis,  primary  spastic  parm* 
plegia,  and  locomotor  ataxia  will  be  more  fully  dwelt  upon  under  the 
latter  affections, 

SYPHILtS   OP  THE   LiVBR.  M 

In  my  experience  the  liver,  with  comparative  frequency,  bears  the 
stress  of  visceral  syphilis. 

Pathology,— The  lesions  may  be  thus  classified :  (a)  Diffuse  Syph- 
ilitic Hepatitis. — This  is  met  with  chieily  in  congenital  cases,  though  I 
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have  seeD  an  instance  in  an  adult  who  JieJ  of  cerebral  hemonrhage, 
the  occurrence  of  which  in  adult  life  has  been  rjuestioned  by  e«ome. 
The  liver  is  uniformly  enlarged,  firm,  and  resists  the  cutting  knife.  Its 
color  18  grayish-yellow. 

The  microscope  shows  a  marked  increase  in  the  connective  tissue  and 
a  cell-infiltration  throughout.  From  intense,  focal  cellular  infiltration 
miliary  gummata  may  result;  these  nndergo  contruction,  diminishing 
somewhat  the  size  and  altering  the  shnpe  of  the  organ. 

(^)  Chuamata,^ — These  may  be  seen  in  congenital  cases  (chiefly -the 
miliary  gummata).  As  seen  in  the  adult,  hepatic  gummata  are  dissem- 
inated nodules,  with  the  usual  central,  cheesy  mass  surrounded  by  a  zone 
of  grayish  fibrous  tissue  and  varyin)?  in  size  from  a  hazelnut  to  an  appU\ 
They  form  separate  tumors,  whose  favorite  seat  is  the  convex  surtace  of 
the  organ,  especially  near  to  the  suspensory  ligament.  They  are  usu- 
ally tertiary  lesions,  and  do  not  appear  until  a  number  of  years  (two, 
three,  or  four)  after  infection.  These  so-called  syphilomata  in  the  ad- 
vanced stage  contract,  and  the  liver  will  be  found  smaller  than  the  nor- 
mal. Deep  furrows,  due  to  contracting  fibrous  hands  traverse  the 
orj^an  in  different  directions  and  divide  it  into  lobes  of  various  dimen- 
sioDi».  Gummata  fre^juently  undergo  fibroid  change,  bur  more  rarely 
they  soften  and  licjuefv'  (Wilks).  On  the  other  hand,  before  contraction 
occurs  the  liver  is  increased  in  size  and  the  gummata  form  protuberances 
OD  ita  surface. 

(c)  Gummatous  Arteritis. — Briefly,  this  may  affect  both  the  portal 
vein  and  hepatic  artery,  though  syphilitic  endarteritis  is  situated  chiefly 
in  the  smaller  branches  of  the  latter. 

{d)  Perihepatitis. — Here  Glijison's  capsule  is  thickened,  owing  to  aug- 
mentation of  its  connective-tissue  elements.  From  the  latter  there  dip 
into  the  hepatic  tissue  cicatricial  bands,  particularly  along  the  [mortal 
canals,  which  may  chiuige  somewhat  the  shape  of  the  organ.  Section  shows 
admirably  the  pale  scar-like  tissue  (nV/e  Diseases  of  the  Liver). 

Clinical  History- — The  affection  may  exist  without  symptoms. 
In  the  congenital  form,  however,  we  have  signs  of  hepatic  enlargement, 
with  icterus,  the  spleen  being  likewise  large  and  firm,  as  a  rtde.  The 
history  and  associjited  lesions  are  necessary  to  a  certain  diagnosis. 

In  the  aduH  syphilis  fif  the  liver  does  not  usually  attract  attentif»n 
until  the  gummata  interfere  with  the  portal  circulation.  As  they  un- 
dergo contraction  they  tend  to  occlude  some  of  the  portal  branches,  or 
tbey  may,  on  account  of  their  situation,  exert  pressure  upon  the  vena 
porta  itaelf-  In  either  event  the  evidences  (ascites  and  splenic  enlarge- 
ment) of  portal  obstruction  will  develop  as  in  alcoholic  cirrhosis.  The 
gaMro-intestinal  symptoms  common  to  the  latter  disorder  are  also  pres- 
ent,  and  obstnictive  jaundice  may  supervene,  though  it  is.  compara- 
tively speaking,  rare.  Pain,  usually  localized  to  srune  parti culnr  spot 
over  the  right  hypochondriura*  is  sometimes  complained  of,  and  may  be 
quite  severe,  while  pressure  over  the  painful  area  elicits  great  tenderness. 
Plgrsical  Examination. — In  the  early  stage,  while  the  organ  is  en- 
larged, flattened,  irregular  protuberances  may  be  detected  by  the  pal- 
pating fingers*  At  a  more  advanced  period  ascites  may  interfere  with 
palpation,  and  in  such  cased  an  aspiration  of  the  fluid  will  enable  one 
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to  feel  the  sjpljilomata.  Finally,  in  the  stage  of  contraction  the  resulti 
of  palpation  are  obviously  negative. 

There  h  a  group  of  cases  in  which  the  clinical  picture  is  that  of 
advanced  amyloid  disease  of  the  viscera.  The  liver  and  spleen  are 
enlarged,  the  urine  is  increased  in  amount  and  contains  albamin  and 
tuhe-casts.  and  finally  dropsy  supervenes.  Here  mcondary  amykii 
degeneration  has  occurred. 

IMagnosis.^This  rests  upon  the  etiology,  the  presence  of  scars  in 
the  -throjit  or  on  the  skin^surface,  bone-lesions  (especially  irregularitif* 
of  the  Hbial  surfaces),  or  other  evidences  of  the  ravages  of  the  disense, 
and  upon  moderately  good  general  health.  The  causal  factors  of  ordi- 
nary cirrhosis,  alcohol,  etc.,  must  be  carefully  excluded.  The  most  im* 
portant  ay mptonis  are  the  hemispheric  prominences  (sometimes  sepi* 
rate)  on  the  surflice  of  the  liver,  and  the  localized  pain. 

The  grouping  of  symptoms  in  this  disease  bears  a  close  resemblance 
to  those  of  cancer  of  the  organ,  but  there  are  points  of  dissimikritr 
which  I  have  contrasted  in  the  subjoined  table : 


SvPBlLia   OF    THE    LlVER. 

History  of  heredity  or  of  infection. 

OeciirB  eongenitftllj,  or,  if  acquired,  at 
any  iij^e. 

Often  iU'compiinied  by  tivmptoms  of  ter- 
tiary syphili» — ftlopecia,  rupia,  syph- 
ilitic iritis,  etc. 

Jimndicp  and  ascites  are  eomuiOEit  espe* 
eiaUy  the  latter.     No  cachexia. 

Th«  margin,  on  palpation,  18  markedly 
irre|iular,  and  neither  ni^lular  nor  ujn- 
bilicatod. 

Kecovery  may  follow,  or  the  affection 
may  fast  for  years. 


J 


CAXCEm. 

of    heredity     or     of    primirf 

Usuallr  occurs  i^ 


History 

growth. 
Never  con^ciiitaL 

the  n^v  of  forty. 
Often   preceded   hy  the  primary  ^DwtJi 

in    pylorus,  uterus,   mammary   gUftd* 

etc, 
Jmindice  and  ftscites  are  rare.    Marki 

cachexia. 
Often  the  mar^n  reveals  the  presence  oT 

umhilieatetj  nodules. 


ill 


AlwiiyB  fatal .     Duration  usually  from  ^ 
few  months  to  a  year. 


The   courae  and  the  results  of  antisyphilitic  treatment  are  of  val^^ 
from  a  diagnostic  view-point.     The  course  is  slow  and  often  interrupt*^ 
temj>orarily  by  improvement,  if  not  arrest  of  the  disease,  while  uppt^** 
priate  treatment  sometimes  leads  to  recovery,  with  a  complete  disappe**"" 
ance  of  the  tumor-masi*,  as  occurred  in  two  cases  of  my  own. 


I^W 


Syphilis  op  the  Aumentaby  Tract, 

The  lesions  in  the  mouth  have  been  for  the  most  part  conaidei 
In  the  tongue  gummata  often  develop.  A  decidedly  fissured  appeara^^f 
of  the  organ  and  whitish  scar-like  jjatcbes  upon  the  surface  may  be  oj 
served  in  syphilia,  but  have  no  essential  connection  with  that  disea^" 
Gummata  also  appear  on  the  posterior  wall  «d'  the  phiirynx  and  lead  *^ 
ulceration,  which  may  cause  fatal  hemorrhage  by  erosion  of  adjaceO^ 
large  blood-vessels  (internal  carotid,  etc.).  The  walls  of  the  esopbag^^ 
may  also  he  invaded,  resulting  usually  in  stenosis. 

The  stomach -walls  may  be  infiltrated,  though  they  are  rarely  nlcfT- 
ated ;  syphilitic  ulcers,  however,  may  appear  in   the 
condition   may   lead   to    perforation  and  peritonitis. 
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Gummatotu  infiltration  of  the  rectum  is  a  somewhat  frequent,  severe, 
and  clinically  important  affection.  It  is  much  more  common  in  women 
than  in  men,  taking  place  in  the  ^'  submucosa  above  the  internal  sphinc- 
ter/* It  has  frequently  caused  a  fatal  result  in  persons  who  failed  to 
show  post-mortem  specific  lesions  in  other  viscera,  and  hence  it  is  to  be 
elassed  as  one  of  the  ravages.  The  result  of  the  gummatous  infiltration 
is  the  production  of  a  funnel-shaped  stenosis  of  the  rectum  which 
narrows  from  below  upward.  Above  the  stenosis,  and  directly  depend- 
ent apon  it,  there  is  dilatation  of  the  rectum  and  the  descending  colon. 
Here  may  also  be  found  ulcers — some  specific,  and  others  the  result  of 
mechanical  pressure  exerted  bv  the  fecal  accumulations. 

Symptoms* — The  clinical  features  are  for  the  most  part  those  of  a 
gndually  induced  stenosis  of  the  rectum.  At  first  there  may  be  hem- 
orrhages, suggesting  internal  hemorrhoids.  The  action  of  the  bowels  is 
irregular,  ana  is  foUowed  shortly  by  a  tendency  to  dysenteric  diarrhea, 
with  pains,  tenesmus,  and  scanty  stools  containing  mucus  and  pus. 
Prolapse  of  the  rectal  mucosa  may  occur,  and,  owing  to  the  presence  of 
nnall  hemorrhoids,  the  true  nature  of  the  case  may  be  overlooked. 
The  disease  is  most  distressing,  and  leads  slowly  and  gradually  to  ex- 
treme emaciation  and  asthenia.  Death  may  be  due  to  the  latter  or  to 
fome  complication  (perforative  peritonitis,  etc.). 

Diagnosis. — This  may  be  aided  by  a  clear  history  of  associated 
srphilitic  symptoms  or  of  specific  lesions,  including  amyloid  degenera- 
tion. A  sure  demonstration  can  only  be  made  by  rectal  examination. 
The  examining  finger  feels  the  sharp  edge  of  the  cicatricial  ring.  Cancer 
of  the  rectum  can  readily  be  eliminated  on  account  of  the  absence  in 
syphilis  of  the  "  crater-like  "  ulcer. 

Syphilis  of  the  Lungs. 

While  undoubted  cases  occur,  syphilis  of  the  lungs  is  rare  indeed. 

Pathology. — The  cases  are  pathologically  divisible  into  four  forms  : 
(a)  Gummy  tumors ;  (b)  Interstitial  pneumonia ;  (c)  Brown  induration ; 
{d)  Fetal  pneumonia. 

(a)  Chmuny  Tumors. — These  appear  as  yellowish-white  scattered 
nodules,  varying  in  size  from  a  cherry-pit  to  a  hen's  egg.  Their  centers 
are  dry  and  caseous-looking,  and  their  peripheral  zones  fibrous.  They 
are  relatively  thicker  set  near  to  the  root  of  the  lungs.  Cicatricial 
bands  may  be  seen  connecting  not  only  the  separate  nodules,  but  stretch- 
ing outward  to  the  thickened  pleura.  Such  growths  may  undergo  soft- 
ening and  ulceration,  thus  forming  a  cavity  that  rarely  attains  to  large 
measurements ;  or,  on  the  other  hand,  in  favorable  cases  the  fibroid 
changes  and  cicatrization  may  lead  to  recovery. 

A  primary  lesion  is  atrophv  of  the  alveolar  walls,  with  hyaline  de- 
jteneration  of  the  capillaries  (Councilman).  Broncho-pneumonia  (not 
difitinctively  syphilitic)  may  be  associated. 

(b)  Interstitial  Pneumonia. — This  is  a  fibrous  infiltration,  showing  a 
predilection  for  the  right  lung.  Its  chief  scat  is  the  root  of  the  lung, 
whence  it  extends  along  the  bronchi  and  vessels,  and  usually  involves  a 
pmrt  of  one  or  more  lobes.  Occasionally  its  starting-point  is  the  pleura, 
from  which  the  process  advances  along  lines  corresponding  to  the  inter- 
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lobular  tissue.     Bronchiectasis  may  be  noticed.     Gummata  may  ako  be 
associated,  or  may  have  been  present  and  been  practically  obliterated     ! 
during  the  process  of  cicatrization.     I  have  seen  an  instance  in  which 
the  merest  vestige  of  gummatous  material  remained. 

(c)  Brown  indmration,  simulating  exactly  that  which  is  seen  in  asso- 
ciation with  organic  valvular  diseases,  may  be  observed,  but  it  may  have 
no  necessary  connection  with  syphilis. 

(d)  Fetal  Pneumonia  (  Virchow*8  White  ffepatizatian). — This  is  pecu- 
liar to  the  new-born,  in  which  miliary  gummata  first  occur,  followed  by 
hepatization  of  large  zones  or  an  entire  lung.  The  chief  changes  are 
an  infiltration  of  the  alveolar  walls,  while  the  air-cells  are  filled  with 
desquamated  epithelium ;  on  section  the  tissue  presents  a  grayish-white 
appearance. 

Symptoms. — From  what  has  just  been  stated  it  is  clear  that  a 
certain  limited  number  of  cases  present  symptoms  and  signs  that  sima- 
late  ordinary  ulcerative  phthisis,  but  do  not  show  bacilli  in  the  sputam, 
and  hence  have  no  connection  with  genuine  phthisis.  There  is  another 
group  of  cases  in  which  the  picture  presented  to  view  is  almost  identical 
with  that  of  fibroid  induration  though  usually  giving  a  distinctly  syph- 
ilitic history.  I  am  not  prepared  to  say  that  there  is  an  acute  syphilitic 
broncho-pneumonia  analogous  to  acute  pneumonic  phthisis,  thoueh  1 
fail  to  see  any  reason  why  malignant  syphilis  may  not  attack  the  mng 
and  take  that  form.  The  symptoms  may  be  too  few  and  too  mild  to 
afford  ground  for  suspicion. 

Diagnosis. — If  a  suspected  case  is  treated  early  and  accurately,  the 
result  may  serve  to  corroborate  the  diagnosis,  which  is  at  first  fiir  6*001 
being  final. 

Bronchiectasis,  dependent  upon  syphilitic  peribronchitis  or  intersti- 
tial pneumonia,  cannot  be  discriminated  from  other  forms  of  that  disease 
except  there  be  a  clear  history  of  infection,  and  unless  associated  scars 
or  active  syphilitic  lesions  coexist.     Pulmonary  tuberculosis^  cannot  b^ 
distinguished  from  pulmonary  syphilis  without  a  careful  microscop^^ 
examination  of  the  sputum.     Moreover,  it  must  not  be  forgotten  tb*^ 
luetics  often  develop  ulcerative  phthisis,  and  hence  these  affections  ^^ 
often  combined. 

Syphilis  of  thb  Splbbn. 

Pathoh(^ically,  syphilis  of  the  spleen  is  to  be  classed  with  the  gener^ 
adenopathy  of  the  disease.  According  to  the  statistics  of  S^e  (relatini 
to  hereditary  syphilis)  and  of  Avanzini  and  Schuchter  (relating  to  a^ 
(juired  syphilis),  in  about  25  per  cent,  of  the  cases  of  secondary  syphili' 
hypertrophy  of  the  spleen  may  be  noted.  This  augmentation  begiia' 
from  two  to  four  weeks  after  the  appearance  of  the  chancre,  and  gradu " 
ally  increases,  persisting  throughout  the  secondary  period;  it  is  not;- 
however,  observed  during  the  tertiary  stage.  It  is  often  accompanie<) 
by  localized  ])ain — syphilitic  pleurodynia  (Besnier). 

Syphilis  op  the  Oirculatoey  System. 

The  Heart. — The  pathologic  divisions  are — {a)  Gummata^  which 
attack  chiefly  the  walls  of  the  left  ventricle.     They  are  usually  encysted. 
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[h)  A  Fibro-tclerotie  Myocarditu, — The  process  begins  in  the  peri- 
vascular tissue  and  proceeds  from  the  vessel  walls  outward  (Mracek). 
It  is  difuse,  as  a  rule,  and  leads  to  narrowing  of  the  lumina  of  the  cor- 
onary arteries  and  their  branches  or  to  aneurysmal  bulgings,  but  the 
pathologic  effects  of  these  lesions  are  seldom  detected  clinically.  Sud- 
den death  may  occur. 

{c)  Syphilitic  Endocarditis. — The  changes  are  of  the  fibro-sclerotic 
variety,  and  not  of  the  more  acute  verrucose  or  warty  type.  The  symp- 
toms to  which  the  lesion  gives  rise  are  depicted  under  Organic  Valvular 
Disease. 

SyphHiIS  of  thb  Abtbbibs. 

Two  forms  are  recognized :  {a)  Obliterating  Endarteritis. — Here  the 
syphilitic  product  consists  chiefly  of  proliferated  subendothelial  tissue, 
which  encroaches  more  and  more  upon  the  lumen  of  the  vessel — a  fact 
to  which  the  disease  owes  its  name.  This  so-called  ^'  Heubner's  degen- 
eration **  is  not  peculiar  to  syphilis,  but,  as  Osier  says,  *'  if,  however, 
there  are  gummata  in  other  parts,  or  if  there  be  gummatous  periarter- 
itis in  adjacent  vessels,  the  process  may  be  regarded  as  syphilitic.'* 

(4)  Gummatous  Periarteritis. — This  results  in  larger  or  smaller  nod- 
ules or  ovoid  masses  that  may  encircle  the  artery.  Among  common 
Beats  are  the  cerebral  and  coronary  vessels,  the  growth  starting  in  the 
adventitia  and  proceeding  outward.  According  to  the  views  of  syphil- 
ographers  of  the  present  day,  it  is  to  be  classed  with  the  ravages  of  the 
disease,  and  hence  is  not  'due  to  the  syphilitic  virus. 

Syphilis  of  the  arteries  has  an  important  etiologic  bearing  upon 
atheroma  and  aneurysm  {vide  Diseases  of  the  Arteries). 

Syphujb  of  thb  EIidnbys. 

Renal  syphilis  belongs  chiefly  to  the  tertiary  stage,  though  it  may 
appear  in  the  secondary. 
^Patliologjr.^a)  Amyloid  degeneration  is  a  common  renal  lesion. 
{h)  Granular  atrophy  (Jaccoud). 
[c)  Gumma. 
Bymptoms. — Except  in  the  case  of  amyloid  degeneration  the  con- 
ditions are  impossible  of  correct  diagnosis.     Wagner  describes  a  special 
form  which  he  calls  acute  syphilitic  ghmeruh-nephritis.     Clinically,  it 
is  characterized  chiefly  by  hematuria,  and  ends  rapidly  with  uremia. 

Syphilis  of  thb  Joints. 

The  following  division  of  the  affection  is  made  by  Hutchinson  of 
London : 

(1)  Synovitis  appears  during  the  secondary  stage,  but  soon  clears 
awav  under  appropriate  treatment,  leaving  no  traces  behind. 

(2^  Perisynavial  gummata. 

(3)  Arthritis^  due  to  osseous  nodes  or  gummata  in  the  neighborhood 
of  the  joints. 

(4)  True  Chronic  Synovitis. — This  is  the  most  common  form  of  syph- 
ilitic arthritis. 
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(5)  Syphilitic  cJiandro-arthritis  (Virchow). 

The  last  four  forms  belong  to  the  tertiary  lesions. 

Ssrmptoms. — At  the  outset  it  is  to  be  Dome  in  mind  that  a  joint- 
affection  that  does  not  yield  to  specific  treatment  is  not  necessarily 
non-syphilitic. 

Perisynovial  gumma  attacks  most  frequently  the  tissues  around  the 
knee-joint;  it  is  very  chronic  in  its  course  and  is  more  commonly  seen 
in  women  than  in  men^ 

Arthritis  due  to  osseous  nodes  has  a  special  diagnostic  feature  in  the 
severe  nocturnal  pains.  The  fourth  form  of  syphilitic  arthritis  (true 
chronic)  is  the  most  common  among  the  types  due  to  acquired  syphilis, 
while  the  symmetric  synovitis  of  the  knees  occurring  about  puberty  is 
perhaps  peculiar  to  the  congenital  cases.  The  latter  is  apt  to  follow  in- 
terstitial keratitis,  and  fortunately  clears  up  rapidly  under  treatment. 

Syphujs  of  thb  Tbbticlbb. 

The  lesions  are  of  two  forms :  (a)  Gummata. — These  produce  hari 
usually  nodular,  swellings,  either  single  or  multiple,  and  of  moderate  siie, 
that  occupy  the  substance  of  the  testicle  and  sometimes  the  epididymis. 

(6)  Interstitial  Orchitis, — This  is  a  fibro-sclerotic  change  that  leads 
to  slow,  gradual  atrophy.  Though  bilateral,  it  is  usually  more  marked 
on  one  side  than  the  other. 

Diagnosis. — In  gummatous  orchitis  the  swelling  of  the   testicle  is 
painless,    usually  nodular,    and   feels   much    like  a  scirrhous  growth. 
Rarely  it  ulcerates,  forming  a  fungous  testicle.     The  frequency  of  syph- 
ilitic involvement  of  the  organ  forms  a  leading  factor  in  the  diagnosis. 
In  tuberculous  disease  the  history  and  associated  lesions  differ  from 
those  of  syphilitic  orchitis,  and  the  epididymis  is  generally  affected. 
Atrophied  testicles  may  be  due  to  congenital  syphilis.     In  such  in- 
stances typical  scars,  eye-affections,  and  the  characteristic  physiognomy 
are  usually  to  be  noted.     Hydrocele  may  owe  its  origin  to  the  same 
cause.     Atrophy  of  the  testes  may  lead  to  impotency  and  sterility.    SA^^ 
instances  are  not  to  be  mistaken  for  the  results  of  metastasis  in  mumps- 
General  Diagnosis  of  Syphilis. — Perhaps  sufiicient  has   been 
said  regarding  the  importance  of  obtaining  a  correct  statement  with 
reference  to  the  primary  infection.     On  failure  to  find  evidence  of  • 
f^enital  chancre,  an  examination  for  extragenital  primary  sores  must  b« 
instituted,  and  the  latter  will  be  found  to  be  by  no  means  rare,  even 
among  children.     The  presence  of  a  scar  may  betray  the  previous  ex- 
istence of  a  chancre  in  cases  in  which  infection  is  denied  or  overlooked 
by  the  patient. 

The  secondaries  are  rarely  puzzling,  especially  when  the  previous 
history  is  complete.  There  may  be  complicating  eruptions.  In  Bulk- 
ley's  records  of  300  cases,  23  well-recognized  affections  of  the  skin  wen 
associated  with  syphilis.  In  this  connection  two  facts  need  to  be  em 
phasized :  first,  that  a  syphilitic  eruption,  either  macular  or  papular. 
may  rarely  cause  troublesome  itching ;  and  second,  that  a  patient  wit! 
a  syphilitic  eruption  may  experience  itching  due  to  another  cause — 
namelv,  eczema  or  scabies. 
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Inherited  st/phiUs  may  be  Jijignosticated  on  the  appearance  in  a  child 
imJer  five  months  of  snuffles  and  tLe  characteristic  skin-eruptions. 
St/ffhiliR  fferedittiria  tarda  may  be  recognized  from  a  retrospective  view 
or  from  the  presence  of  active  lesions  and  symptoms,  or  from  both  of 
thes«  factors. 

Tbe  recognition  of  the  h^rtlary  manifestatiojig  of  act^iiired  syphilis 
embraces  these  points:  1.  The  consideration  tf  the  fact  that  obscure 
cases  in  general  and  atypical  symptom-groups  are  often  due  to  the  syph- 
iJitie  taint.  '2.  Direct  information  or  proof,  as  the  result  of  careful 
iHfjiiiry,  to  sbow  that  the  primary  and  secondary  stages  (either  one  or 
other,  or  both)  have  transpired.  3.  The  evidence  presented  by  the 
patient  and  to  be  obtained  by  the  careful  objective  examination  of  the 
eyes  (for  iritic  adhesion,  etc.),  throat  and  skin  (for  scars),  bones  (for 
iiecrosis  and  nodes),  and  the  testes.  4.  Certain  symptoms  are  signif- 
icant, such  as  nbcturnal  pains,  paralysis  of  the  single  cranial  nerves, 
double  deafness  without  otorrhea,  etc*  5.  The  therapetuic  test  may  aid 
in  doubtful  cases. 

The  presence  of  scars  constitutes  a  most  important  factor  in  making 
*  retrospective  diagnosis.  Recent  scars  are  pigmented^  and  exhibit  a 
1  mw^  progressive  clearing  up,  until,  from  four  to  eight  years  after  in- 
fection, they  are  wholly  decolorized.  On  the  other  hand,  as  pointed 
out  by  Hyde,  eczemato- varicose  scars  remain  stationary.  These  scars 
^^^  apt  to  be  found  on  tlie  scalp  and  on  the  anterior  surfaces  of  the  legs, 
-fo^y  may  be  single  or  multiple,  and  may  exhibit  certain  defined  shapes 
(semilunar,  dumb-bell  etc.)* 

General  Differential  Diagnosis. — Numerous  affections  and  conditions — 
local  and  general^ — are  liable  to  be  confounded  with  syphilis.  Mere 
alln$*ion  to  some  of  these  common  errors  of  diagnosis  can  be  made  here, 
^hile  others  must  be  omitted  altogether  : 

(^«3r)  The  primari^  sore  of  the  lip  has  been  mistaken  repeatedly  for 
c*iiC5^r.  The  history  and  symptoms  of  syphilis,  together  with  the  ther- 
apeutic test,  must  clear  up  the  doubt. 

(^)  Certain  skin-eruptiftns  (lichen,  psoriasis,  papular  eczema,  etc.) 
ro*y  be  mistaken  for  the  eruption  of  secondary  syphilis,  J,  V,  Shoe- 
inalc^r*  details  the  differential  diagnosis  in  a  recent  article,  which  the 
reader  who  desires  full  information  may  consult 

(<L")  Care  must  he  exercised  lest  the  specific  eruplwe  fevers,  especially 
-**^    papular  stage  of  small-pox,  be  mistaken  for  secondary  syphilis. 

(d)  The  syphilitic  arthritis  which  may  develop  at  the  onset  of  the 
*^<iOnd  stage  must  be  discriminated  from  rheumativ  arthritis — an  easy 
"^*c  if  only  the  attention  be  drawn  to  the  primary  lesion  and  the  cha- 
^^t;^rifitic  secondaries  in  cases  of  the  former  disease. 

C«)  Syphilis  in  the  tertiary  stage  may  simulate  vhronic  gout  or  rheit- 
''^^*^i>»i,  and  unless  there  is  definite  evidence  of  syphilis  on  the  one  hand, 
^^  "typical  rheumatic  symptoms  and  history  on  the  other,  the  diagnosis 
ffiB^y  remain  indefinitely  uncertinn.     The  therapeutic  test  may  aid. 

C/)  PerioHfeal  nodrs^  like  those  occurring  in  syphilis,  may  follow 
^^^cination,  small -pox,  typhus  ami  typhoid  fevers.  Here  the  history 
*^d  associated   phenomena  furnish   reliable  data  to  effect  a  discrimi- 

»  Mtdieai  Bulletin,  Nov.,  1893. 
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(g)  Gin'moma  of  the  tojinfl  has  often  been  diagnosed,  and  the  toasili 
have  been  excised  when  really  the  seat  of  a  syphilitic  lesion. 

Treatment. — (ft)  Prophylaxis. — To  prevent  the  transmission  of 
hereditary  sypliilijs  infected  persons  should  not  marry  within  three  ye«r? 
after  the  appearance  of  the  primary  sore.  ^'  Marriage  should  also  bf 
prevented  when  the  patients  have  not  been  subjected  to  a  thorough  and 
prolonged  treatment  '*  ^Porter).  If  at  the  end  of  the  third  year  th^ 
patient  presents  a  mucous  patch,  he  must  wait  one  year  longer,  and  lu 
the  meanwhile  be  actively  treated,  A  fresh  outbreak  of  symptoms  in  i 
luetic  patient  demands  immediate  and  active  treatment. 

Should  a  healthy  mother  bear  a  syphilitic  child,  she  must  not  be 
allowed  to  suckle  it.  This  precaution,  though  apparently  contrary  to 
the  principle  laid  down  in  Oolles^s  law,  is  not  superfluous,  since  the 
mother  might  be  infected  by  any  oozing  fissures  or  condylomata  upon 
the  lips  or  in  the  mouth  of  the  child  if  erosions  of  hc¥  nipple  verc  to 
occur.  Wet- nurses  should  not  be  employed  for  syphilitic  children,  hiit 
may  be  for  non-syphilitic,  even  when  the  mother  is  affected.  If  gypbilii* 
appear  in  the  mother  during  pregnancy,  andluetic  treatment  should  be 
begun  and  persisted  in  even  after  apparent  recovery.  After  the  birth 
of  the  child,  in  such  instances  the  course  of  treatment  should  be  o»>ii- 
tinued,  if  the  child  be  nursed  by  the  mother,  with  a  view  to  medicating 
the  milk. 

As  has  already  been  stated,  the  most  frequent  mode  of  infection  ia 
irregular  and  illicit  sexual  congress,  and  it  follows  that  absolute  moral 
purity  would  go  further  toward  the  prevention  of  this  widespread  malady 
than  any  sanitary  code  or  legal  restrictions*  Physicians  cannot  too 
strongly  advocate  continence.  Should  prostitution  be  regulated  and 
controlled  by  the  state?  Experience  has  shown  that  but  a  slight  con- 
trol is  exercised  over  the  spread  of  syphilis  in  countries  where  system- 
atic regulation  of  prostitution  is  attempted  by  the  state.  I  am  of  opinion 
that  the  state  should  maintain  some  form  of  sanitary  regulation  and  con- 
trol, but,  unfortunately,  to  render  this  efficient  demands  that  prostitute* 
shall  be  officially  registered.  Such  a  sanitary  supervision  should  consist 
in  the  examination  of  every  prostitute  at  least  twice  a  week,  including 
a  microscopic  examination  of  the  uterine  and  vaginal  secretions,  and  the 
sending  of  every  diseased  prostitute  to  a  hospital  with  a  special  depart 
ment  for  such  eases.'  Palmer  suggests  that  the  female  offender  is  usuallj 
not  aware  of  the  existence  of  a  primary  sore,  while  the  male  is;  heiK  " 
the  latter  should  undergo  inspection  also.  Inspection  of  prostitni 
however,  unless  rigid  and  careful,  is  absolutely  valueless.  Chancres 
often  concealed  from  view  in  the  vagina  or  up<m  the  lateral  aspect  of 
OS  uteri.  The  maintenance  of  legal  brothels,  however,  is  not  here  rec- 
ommended, either  from  a  moral  or  hygienic  stan<lpoint. 

0)  Medicinal  Treatment  of  Hereditary  BypMlia.— For  syphilis  of  t 
new-bonu  luereury,  either  in  the  form  of  calomel  (gr.  -jl,j^ -0.0064,  t.  i 
or  gray  powder  (gr.  4-0.03:24,  t.  i.  d.),  is  to  be  employed.    The^e  babi 
must  be  hand-fed.     The  issue  is  almost  unexceptionally  bad. 

When  the  first  symptoms  appear  at  the  second  or  third  month 
above  method  of  treatment  is  generally  successful.     Among  the  pooi 
classes  no  objection  is  made  to  mercurial  inunctions,  and  these  are  often 
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preferable.  The  ointment  may  be  rubbed  into  the  arm-pits,  thighs,  or 
sides  of  the  abdomen,  which  should  be  covered  with  a  flannel  roller. 
The  hygienic  details  must  be  attended  to,  and  especially  must  the  parts 
be  kept  clean,  and  the  mouth  washed  after  nursing  with  a  3  per  cent, 
folation  of  boric  acid.  Syphilis  hereditaria  tarda  is  best  treated  by  the 
ue  of  potassium  or  sodium  iodid.  To  the  iodid  may  be  added  mercuric 
eUorid  in  suitable  doses,  though  the  latter  may,  as  pointed  out  by  Rob- 
erts, often  disagree.  In  addition  to  the  specific  therapy,  tonic  measures 
ire  usually  indicated,  and  when  employed  are  of  the  highest  service. 

(r)  Treatment  of  Acauired  Syphilis. — There  is  a  specific  plan  of  treat- 
ment which  should  be  commenced  as  soon  as  the  appearance  of  the  sec- 
ondaries has  set  the  diagnosis  of  the  given  case  at  rest.  This  is  the  use 
of  mercury,  and  rarely  of  potassium  iodid  also.  The  instances  in  which 
the  latter  idone  is  to  be  administered  are  among  the  rarest  occurrences 
in  medical  practice.  Fournier's  ^^ chronic  intermittent  treatment**  of 
ijphilis — which  consists  in  continuous  medication  for  two  or  three  years 
with  mercury  and  iodin  alternately — is  warmly  advocated  by  some  svph- 
ilographers,  but  the  continuous  mode  is,  in  the  opinion  of  most  specialists, 
of  greater  advantage  to  the  patient.  Unless  mercury  disagree  or  the 
pitient  is  exceedingly  susceptible  to  its  physiologic  effects,  I  use  it  per- 
nitently  during  the  secondaries,  and  later  at  intervals  until  the  end  of 
two  years.  It  is  a  protracted  course,  and  a  protracted  course  only,  of 
the  specific  treatment  that  suffices  if  we  would  obviate  the  dread  ravages 
thtt  otherwise  are  so  apt  to  appear.  I  usually  emplov  the  protiodid  (gr. 
H— 0.008-0.012,  three  times  a  day),  and  later  the  biniodid  (gr.  ^^tV 
-4).0021-0.0027,  three  times  a  day).     Hutchinson  recommends  the  gray 

r^wder,  given  in  pill  form,  combined  with  Dover's  powder  {da.  gr.  j- 
0648),  this  pill  to  be  taken  from  four  to  six  times  daily.  I  can  speak 
from  considerable  personal  experience  as  to  the  efficacy  of  this  method. 
A  well-known  mixture,  freely  prescribed  in  many  dispensaries,  contains 
mercuric  chlorid  and  potassium  iodid  in  combination. 

Inunctions  of  mercurial  ointment  (3ss-2.0,  night  and  morning)  pro- 
dnee  excellent  results,  and  it  is  advisable  in  cases  in  which  the  syphilids 
jield  unsatisfactorily  to  internal  dosage  to  suspend  the  latter  at  inter- 
nk  of  six  or  eight  weeks  and  give  a  course  of  inunctions.  Surely, 
they  often  hasten  the  disappearance  of  the  more  obstinate  late  second- 
tries,  such  as  psoriasis  (palmar),  glossitis,  etc.  White  advances  the 
view  that  in  the  later  stages,  witn  the  involvement  of  the  deeper  tissues, 
the  combined  use  of  inunctions  over  the  affected  region  with  potassium 
iodid  internally  often  seems  to  have  distinct  advantages  as  compared 
with  the  administration  of  the  ''  mixed  treatment  **  by  the  mouth.  It 
is  necessary  to  omit  the  inunction  once  in  seven  or  eight  days  for  one 
d*y,  and  to  take  a  warm  bath  to  aid  in  the  elimination  of  the  mercury. 
The  hypodermic  use  of  mercury  in  syphilis  is  to  be  adopted  only  when 
▼wy  prompt  action  of  this  agent  is  desired.  Several  preparations  are 
Qsed,and  whether  these  are  soluble  or  insoluble  is  a  matter  of  little  mo- 
Bent.  The  bichlorid  takes  first  place,  the  dose  being  gr.  \  (0.0162),  in 
15  to  20  drops  of  water,  twice  a  week.  Calomel  probably  holds  second 
plice  (dose,  gr.  j-0.0648,  in  15  drops  of  glycerin,  twice  a  week).  Among 
other  preparations  employed  are  the  peptonate  of  mercury  and  gray  oil. 
All  injections  must  be  made  deeply  into  the  muscles.    The  subcutaneous 
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injection  of  sterilized  serum  from  the  blood  of  lambs  and  calves  has  been 
successful  I  y  practised  by  Tomniaj^oli.  Tlie  liypodermic  medicatioD  in 
the  mercurial  treatment  of  syphilis  ia  not  unattended  with  dangers  and 
accidents,  though,  lb rtuoately,  the  latter  are  rare. 

The  method  nffumhiidion  has*  gained  favor,  particularly  in  the  treat- 
ment of  syphilis,  in  institutions  on  the  Continent.  Lane  recommeiid? 
that  calomel  {7y\m — ^6.0)  be  put  iu  a  china  bowl  about  half  filled  wiili 
water;  a  spirit  lamp  ia  placed  untler  thi.s,  and  the  patient.  *^  sitting 
above  it  wrapjied  in  a  cloak,  has  a  deposit  of  mercury  settle  all  over  hi* 
body  as  the  calomel  is  sublimed."  He  should  remain  wrapped  in  tji*' 
cloak  for  one  hour,  take  a  fumigation  once  daily,  and  retnain  in-<Ioor* 
From  six  weeks  to  three  months  are  necessary  to  effect  a  cure. 

If  during  the  mercurial  treatment  the  slightest  evidence  of  salivation 
arise  (tender  gums,  superficial  glossitis,  fetid  breath,  etc.K  the  admiuiii- 
tration  of  the  drug  must  be  interrupted  for  one  week  or  ten  days.  Tie 
teeth  should  be  cleaned  thrice  daily.  Hygiene  plays  no  mean  r61e  in 
the  successful  management  of  syphilis.  The  diet  must  be  liberaK  though 
green  vegetables  and  fruits  are  not  to  be  taken  ;  and  alcohol  and  tobacco 
are  the  two  great  enemies  of  the  luetic, 

AujrUianf  mea»ure»,  when  the  disease  is  associated  with  other  lesions, 
are  important.  If  syphilia  occur  in  a  tuberculous  subject,  it  is  of  great 
value  to  add  the  potassium  iodid  to  the  mercurial,  and,  if  active  tubercu- 
lous lesions  are  present,  coddiver  oil  and  creasote  as  well.  Anemia  an<l 
debility  call  for  iron  and  a  tonic  plan  of  treatment  generally.  Attentioo 
should  be  given  to  the  stomach,  bowels,  kidneys,  and  other  intermd 
organs,  as   well  as  to  the  nervous  system. 

In  ivomen  the  iodids  should  be  suspended  during  menstmatioii  if 
the  flow  of  blood  is  excessive,  but  not  the  mercury.  Says  Mauriac: 
*'  During  pregnancy  specific  treatment  is  well  tolerated,  and  often  re- 
quires to  be  pushed  to  a  point  a  little  short  of  intoxication  for  the  cood 
of  both  the  mother  and  the  child,  close  watch  being  kept  upon  the  Kid- 
neys, suspending  treatment  at  the  first  sign  of  albumin.'* 

(d)  Treatment  of  Tertiary  Syphilis. — For  most  tertiary  manifestations, 
including  visceral  syphilis,  we  have  a  therapeutic  specific  in  potassium 
iodid.  This  should  be  used  alone,  the  inunctions  of  mercury  being 
adtled  if  the  iodid  fails  to  produce  the  desired  result.  I  give  the  potas- 
sium iodid  in  a  saturated  solution,  one  minim  being  equal  to  f  grain  of 
the  salt.  I  use  gr.  x  (0.648)  t,  i.  d.  at  the  first  dose,  and  increase  lb 
latter  1  grain  (0.0648)  each  day  until  the  manifestations  for  which  it  ha 
been  prescrihca  disappear  or  iodism  is  induced.  It  is  best  given  in  milk. 
In  cases  showing  cerebral  symptoms  it  is  to  be  cautiously  used^  and  it  is 
then  my  custom  to  combine  the  iodid  with  potassium  bromid. 

In  hepatie  gt/philis  the  mercurials  are  usually  combined  with  iodids 
from  the  start,  and  particularly  calomel  if  there  be  ascites  or  jaundice. 

In  nervoug  si/pkilia^^  especially  in  the  graver  forms.  I  begin  with  lftrg^| 
doses  (gr.  xx — 1.296,  three  times  a  day),  and  augment  as  above  indi^' 
cated.  The  limit  of  doses  depends  upon  the  effect  produced.  I  have 
often  found  sodium  iodid  to  agree  better  with  the  stomach  than  the 
potassium  salt.  Most  syphilitics  tolerate  the  iodids  to  a  remarkable  de- 
gree; on  the  other  hand,  a  few  show  a  marked  idiosyncnu^y  to  them. 
Among  unpleasant  effects  are  coryza,  conjunctivitis  with  edema  of 
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eyelida,  salivation,  and  certain  Bkin-eruptions  (erytbema,  nrticaria,  etc.). 
In  this  form  of  ajplulis,  as  in  the  earlier  stages,  the  specific  trwitment 
is  made  much  more  effective  by  attention  to  certain  hygienic  measures 
— fresh  air,  appropriate  diet,  bathing,  exercise,  and  rest* 


LEPROSY. 

(Lepra.) 

Ilefiiiitioii. — A  chronic,  contagiotis  disease,  caused  by  the  bacillus 
lepric.  It  is  dii^tinguished  by  constitutional  depression  and,  patliologi- 
cally,  by  tuberculous  masses  in  the  muco-cutaneous  surfaces,  and  by 
changes  in   the  nerves. 

Historic  Note* — In  1B89,  Morrow  stated  that  in  India  alone 
there  were  certainly  not  less  than  150,000  lepers,  while  at  present  it  is 
estimated  that  there  are  over  250,000.  As  in  India,  so  in  other  region?*, 
especially  tropical,  leprosy  is  on  the  increase,  and  its  geographic  dis- 
tribntion  probably  covers  more  than  one-third  of  the  entire  surface  of 
the  globe.  It  is  common  in  Africa,  Brazil,  in  the  East,  and  in  Norway. 
In  the  Sandwich  Islands  the  disease  is  of  com  pant  tively  recent  origin, 
and  yet  of  great  and  increasing  prevalence,  a  leper  settlement  having 
been  established  consisting  of  more  than  11,000  cases.  Leprosy  is  not 
unknown  in  America*  and  in  Mexico  it  has  existed  ever  since  the  time 
of  Cortes  (Morrow).  Blanc  states  that  there  are  75  to  100  lepers  in 
Lonisiaua  alone.  It  was  introduced  into  California  and  Oregon  by  the 
Chinese,  and  into  Illinois,  Iowa,  Wisconsin,  and  Minnesota  by  Scandi- 
navian immigrants.  It  has  been  imported  from  the  Sandwich  Islands 
to  Salt  Lake  Oittf,  and  from  Normandy  to  Tracadie  on  the  Gulf  of  the 
St.  Lawrence,  where  the  '^  disease  is  limited  to  two  or  three  counties 
"which  are  settled  by  French  Canadians"  (Osier).  Sporadic  cases  have 
been  met  with  in  most  of  the  larger  American  cities. 

Pathology. — The  bacilli  grow  and  develop  in  clusters  in  the  tuber- 
culous nodules  in  the  skin,  residing  within  the  epithelioid  cells  and  leu- 
kocytes. These  so-called  lepra'Cells  are  probably  derived  from  the  lym- 
phatic vessels  or  capillaries,  having  been  transformed  by  the  bacilli. 
Surrounding  the  granulomatous  masses  is  a  layer  of  connective  tissue. 
The  bacilli  are  also  found  in  the  lymphatic  glands,  the  spleen,  and  liver, 
bat  rarely  in  the  blood.  The  nodular  tumors  form  projections  from  the 
skin-surface,  and,  being  poorly  supplied  with  blood-vesseK  they  soon 
undergo  caseation  and  absorption  or  are  obliterated  by  dense  connective 
tissue,  which  leads  to  the  condition  known  as  f(/r/r*  hontina.  The  pus- 
organism  generally  exercises  an  influence  in  causing  suppuration  with 
ulceration^  which  may  manifest  a  marked  destructive  tendency.  The 
changes  in  the  internal  organs  or  in  the  mucous  membrane  are  identical 
with  those  above  described. 

^ert^e-legion^  are  induced  by  the  presence  of  the  bacilli  within  and 
around  the  nerves.  Here  they  first  set  up  an  irritation  with  hyperes- 
thesia (neuritis),  which  leads  to  atrophy,  with  degenerative  changes  and 
the  characteristic  symptom,  anesthesia. 
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Btiology. — ^Bacteriology. — In  1880,  Hansen  discovered  the  bacillus 
leprae,  which  has  since  been  proved  to  be  the  special  agent  of  the  dis- 
ease. It  strongly  resembles  the  tubercle  bacillus,  but  differential  stains 
have  been  suggested  by  Unna  and  others.  The  British  Leprosy  Com- 
mission have  snown  that  the  bacillus  can  be  cultivated,  but  inoculation 
experiments  on  animals  have  not  as  yet  succeeded. 

Predispodng  OanseB. — Every  one  is  susceptible  to  leprosy,  but  the 
disease  is  most  freauent  between  the  twentieth  and  fortieth  years,  and 
is  rare  in  childhooa.  Sex  and  latitude  have  little  if  any  influence. 
Hereditary  transmission  probably  influences  about  one-fortieth  of  the  in- 
stances, according  to  the  careful  investigations  of  Zambaco.  As  pointed 
out  by  Bidenkap,  leprosy  is  often  rare  in  large  cities,  even  thoagh  it  is 
quite  prevalent  in  the  surrounding  rural  districts. 

Modes  of  Infection. — The  disease  is  doubtless  transmitted  by  contact, 
but  Widal  and  others,  who  have  studied  the  disease  as  it  exists  in  the 
Hawaiian  Islands,  think  that  leprosy  is  contagious  only  by  inocalation. 
The  effects  of  the  accidental  inoculation  may  either  show  themselves 
immediately  or  a  long  time  may  elapse  before  they  are  seen.  Morrow's 
view,  that,  like  syphilis,  leprosy  is  generally  transferred  by  sexual  in* 
tercourse,  receives  abundant  support.  The  possibility  of  transmission 
by  vaccination  must  be  also  admitted. 

Clinical  History. — Two  forms  are  recognized,  the  tubercular  and 
the  anesthettCj  while  a  third  or  mixed  type  is  described  by  some  authors. 
Neither  of  the  first  two,  however,  runs  its  entire  course  without  develop- 
ing into  a  third  or  mixed  form. 

The  incubation  is  usually  long  (three  to  five  years — Hansen),  but  it 
may  rarely  be  a  comparatively  short  period.  Vaffue  prodromal  symp- 
toms are  present  for  years,  of  which  the  chief  are  drowsiness,  chilline8&, 
irregularly  recurring  attacks  of  fever,  debility,  etc. 

(1)  Tubercular  Form. — In  the  first  stage  there  is  a  patchy,  cutaneous 
erythema  with  a  slight  hyperesthetic  elevation  of  the  affected  areas. 
These  are  oftenest  seen  on  the  face  or  upon  the  extensor  surfaces  of  the 
arms  and  knees.  They  may  vanish  after  a  while  and  leave  the  skin  pig- 
mented and  anesthetic,  and  later  the  pigment  may  disappear,  while  white 
spots  of  corresponding  size  remain  (lepra  alba). 

When  the  disease  progresses  less  favorably  tuberculous  nodules  (dusky- 
red  or  almost  brown  in  color)  develop  in  addition  to  anesthesia.  The 
small  ones  soon  disappear,  while  the  large  ones  are  either  absorbed  or 
break  down  and  ulcerate— changes  which,  as  they  advance  together  with 
the  slow  healing  process,  produce  marked  deformities.  The  skin  is 
greatly  thickened  and  presents  a  scaly  surface,  and  there  is  loss  of  sub- 
stance in  certain  parts,  while  others  are  enormously  enlarged  (eye- 
brows, nostrils,  lips,  etc.).  Among  the  many  symptoms  pointing  to  in- 
volvement of  the  mucous  membrane  are  ozena,  hoarseness  or  even 
aphonia,  and  the  signs  of  inhalation-pneumonia.  To  the  last-named 
disease,  as  well  as  to  ulcers  extending  deeply  into  the  mucosa  of  the 
pharynx  and  larynx,  death  may  often  be  ascribed.  The  end  may  thus 
be  reached  amid  the  evidences  of  extreme  asthenia,  if  not  as  the  result 
of  gradual  failure  of  strength  and  energy. 

(2)  Anesthetic  Form. — In  this  variety  the  local  symptoms  point  usu- 
ally to  implication  of  the  nerves.    At  the  onset  there  are  pain  and  patchy 
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hyperesthesia,  while  minute  bullae,  due  to  trophic  changes,  put  in  an  ap- 
pearance on  die  arms  and  legs.  The  muscles  supplied  by  the  branches 
of  the  affected  nerve-trunk  waste,  and  the  superficial  nerves  feel  thick- 
ened and  nodular.  Bright-red  patches  of  vaso-motor  congestion  appear 
and  soon  become  anesthetic,  while  the  maculae  disappear.  Anesthesia 
may  proceed  without  the  latter  eruption.  Dry,  yellowish-white,  scaly 
patches  upon  the  trunk  and  extremities  are  also  visible.  Early  their 
centers  alone  are  anesthetic,  but  subsequently  the  loss  of  sensation 
spreads  gradually  until  large  areas,  as  well  as  healthy  portions  of  the 
wn,  are  invadea,  as  in  a  case  of  Dehio's. 

Trophic  alterations  reach  an  extreme  degree.  Bullae  of  considerable 
size  appear,  and,  bursting,  leave  perforating  or  destructive  ulcers,  usu- 
ally upon  the  extremities.  As  the  result  of  absorption,  wasting,  and 
necrosis  great  deformities  are  produced,  such  as  contractures,  exposure 
of  the  bones,  ankylosis,  etc.  The  hands  often  take  on  a  claw-like  form, 
and  the  fingers  and  toes  may  disappear  (lepra  mutilans). 

Diagnosis. — The  early  diagnosis  rests  upon  the  presence  of  patchy 
erythema  with  hyperesthesia,  followed  by  the  development  of  anesthesia, 
with  a  disappearance  of  the  macular  eruption.  Nodular  neuritis  is 
ptthognomonic  of  anesthetic  leprosy.  In  the  advanced  stages  of  either 
ibrm  confusion  could  scarcely  arise.  The  nodular  form  of  tubercular 
syphilis  is  distinguished  by  the  distribution  of  the  lesions,  the  history, 
ind  the  frequent  sensory  nerve-lesions.  Zambaco  and  others  have 
claimed  that  syringomyelia  and  Morvan's  disease  are  in  most  cases  but 
forms  of  leprosy ;  but  this  has  been  disputed  by  Hoffman,  Schlesinger, 
Stkli,  and  others.  Syringomyelia  depends  on  lesions  of  the  central 
DenroQS  system,  while  leprosy  has  its  nervous  lesions  in  the  peripheral 
nerves;  and  on  this  basis  the  two  may  be  differentiated.  The  first 
lymptoms  in  syringomyelia  are  localized  usually  in  the  upper  extrem- 
ities. In  leprosy  they  are  generalized,  and  more  often  especially  affect 
the  lower  extremities  ;  also  by  the  latter  disease  they  are  limited  often 
to  the  area  supplied  by  one  nerve,  and  in  the  former  to  that  supplied 
by  one  segment  of  the  cord.  In  leprosy  the  tactile  sense  is  usually  lost, 
in  syringomyelia  usually  not  lost,  etc.  The  individuality  of  Momans 
imoH  is  disputed,  and  it  is  not  impossible  that  many  cases  so  diag- 
nosed have  been  either  leprosy  or  syringomyelia. 

Prognosis. — Leprosy  runs  a  very  chronic  course,  lasting  sometimes 
two,  three,  or  more  decades.  The  prognosis  as  to  the  final  issue  is 
hopeless,  but  the  patient  may  live  in  comparative  comfort  for  many 
years  before  the  ravages  of  the  disease  cause  great  mutilation. 

Treatment. — Here  may  be  mentioned  the  fact  that  certain  diseases 
tre  supposed  to  exercise  a  retarding  effect  on  leprosy  (pleurisy,  pneu- 
nK)Dia,  variola,  phthisis,  etc.).  Antagonistic  inoculation,  however,  as 
practised  by  Beaven  Rake  and  others,  nas  been  practically  negative  in 
its  effects ;  and  the  same  is  true  of  the  treatment  by  Koch's  tuberculin, 
''hich  has  been  tried  by  Arning,  Babes,  and  others.  No  specific  remedy 
or  agent  has  been  found  for  this  disease.  Phillippo,  however,  found 
that  gurjun  oil  was  serviceable,  ulcers  being  rapidly  cured  by  its  appli- 
cation, with  few  exceptions :  the  oil  may  also  be  applied  as  an  ointment 
to  the  swollen  parts.  Internally,  chaulmoogra  oil  has  been  employed 
by  Berge  and  Phillippo  with  excellent  results*,  the  dose  being  from  1  to 


348 


INFECTIOUS  DISEASES. 


2  drums  (4.0-8,0).  It  is  sometimes  administered  in  pearls  (each  con* 
taining  TTL^  to  5  (0.199-0.3*^3),  in  asct^nding  do^ew,  tintil  the  limit  of 
tolerance  is  reiiclied.  The  symptoms  intLst  lie  met  as  they  arise,  and  the 
patient  placed  nnder  the  most  favoralde  sanitary  conditions.  Surgical 
interfereoee  may  become  nece??sary  in  both  varieties.  Segregation  of 
lepers  has  been  instituted  in  certain  localities  with  enootirftging  results. 


GLANDERS. 

(Farr^.) 

Definition,— 'An  infectious  disease  of  equine  origin,  and  caused  by 
the  bacillus  mallei.  It  is  rarely  transmitted  to  man.  Two  leading  form* 
are  recognized — true  glamJen*^  which  attacks  the  nasal  cavities,  and 
farrtf,  in   which  tlie  chief  lesions  are  cutaneous. 

Pathology. — ^The  characteristic  lesions  are  new  growths  (gi'aau- 
lomata,  according  to  Virchow)^  which  are  usually  nodular  in  character. 
though  they  may  be  diffuse.  These  masses  soften  and  form  ulcertf  whea 
tbey  occur  on  the  nasal  mucosa,  and  abscesses  when  they  are  situated 
subcutaucously.  Microscopically^  the  nodular  tumors  are  composed  of 
cells — iymphoid  and  epithelioid — together  with  the  specific  bacillus. 

Etiology, — The  morbid  changes  above  described  are  caused  by  t 
specific  organism,  the  bacillus  mallei,  which  resembles  closely  the  tuber-M 
de  bacillus,  though  it  is  a  little  thicker  as  well  as  shorter.  It  is  non- 
motile.  It  can  be  readily  grown,  and  as  readily  inoculated  into  horses, 
in  which  it  produces  the  disease  with  every  characteristic  symptom* 
Perhaps  the  simplest  method  of  staining  the  bacillus  mallei  **  is  to  treat 
a  cover-glass  preparation  with  warm  carbol-fuchsin,  and  then  ^ash  it  off 
with  a  2  per  cent,  solution  of  nitric  acid," 

Modes  of  Infection. — ^The  virus  is,  as  a  rule,  transferred  directly  from 
the  infected  animal  to  man,  hence  the  disease  occurs  almost  invariably 
among  persons  who  come  in  contact  w^ith  horses  (hostlers,  coachmen, 
soldiers,  horse-dealers,  farmers,  etc.).  Transmission  from  man  to  man 
has  been  observed,  but  rarely.  The  meditim  of  conveyance  is  either  the 
pus  or  the  nasal  secretions,  which  may  drop  upon  a  wound  in  the  skio 
or  mucous  membrane,  however  slight,  and  be  absorbed.  Males  are  infi- 
nitely more  liable  than  females,  owing  to  differences  in  occupation. 

Illlintinity*~The  disease  is  rare  in  man,  most  firobably  because  of 
almost  complete  natural  immunity.  Singer  has  produced  artiticial  im- 
munity by  intravenous  injections  of  sterilized  cultures  of  the  glanders 
bacillus. 

Clinical  History. — The  duration  of  the  incubation  period  is  from 
three  to  five  days,  and  rarely  longer.  Both  glanders  and  farcy  may  be 
(ftufff  or  I'hrftntr  in  their  course. 

(1)  Acute  Oianders.— At  first  the  signs  of  inflammation  develop  at  the 
point  of  infection,  lymphangitis  and  swelling  of  the  adjacent  lymphatic 
glands  being  associated.  Fever  and  other  evidences  of  general  disturb- 
ance soon  appear,  and  at  the  end  of  two  or  more  days  the  nasal  mucosa 
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becoBi€8  implicated,  ulcers  forming  in  the  manner  previously  described, 
from  which  a  fetid  rauco- purulent  (sometimes  blood-streaked)  discharge 
takes  place.  Nose-bleed  is  a  very  common  symptom.  Usually  a  little 
later  an  eruption  comes  out  on  the  face,  the  trunk,  und  the  extremities, 
particularly  about  the  joints*  It  is  papular,  ipiickly  becoming  pustular, 
and  the  pustules  may  dry  up  while  fresh  ptipules  are  developing — -a  elm- 
racteristic  feature.  The  face,  particuhirly  the  nose,  now  swells,  and  a 
bluish-brown  tumor  covered  with  vesicles  appears.  Implication  of  adja- 
'Ceiit  mucous  membranes — conjunctivie,  pharynx,  mouth,  etc, — Is  usual, 
und  less  fre([uently  the  bronchi  id  and  gastro-intestinal  mucous  mem- 
branes are  involved.  The  ulcenitive  processes  may  extend  until  they 
touch  the  bones,  setting  up  necrosis. 

Diagnosis* — Cases  have  been  mistaken  for  variola,  but  the  history 
of  exposure,  mode  of  onset,  the  nasal  symptoms,  and  the  course  of  the 
-eruption  differ  from  those  of  the  latter  disease.  In  doubtful  instances 
pure  cultures  should  be  made,  and  inoculated  into  the  rabbit  or  guinea- 
pig.     Death  of  the  auimal  usually  occurs  within  twenty-four  hours. 

(2)  Chronic  Glaild8rs,~A  rare  disease  which  presents  rather  mild  hut 
Tagae  general  symptoms,  such  as  muscular  and  arthritic  pains,  fever  at 
intervals,  asthenia,  and  progressive  wasting,  combined  with  the  local 
features  of  nasal  catarrh,  with  a  muco-purulent  discharge  containing 
blood.  Cough  may  be  present.  The  diagno»is  demands  the  making  of 
pure  cultures  and  of  inoculation  experiments. 

(8)  Acute  Farcy. — In  this  form  the  virus  is  inoculated  into  the  skin, 
which  presents  the  chief  symptoms,  the  nasal  condition  being  in  abey- 
ance or  absent.  The  primary  lesion  is  of  an  aggravated  type,  accompanied 
by  a  large  crop  of  cutaneous  boils  and  abscesses,  which  often  follow  the 
lines  of  the  lymphatics.  Their  favorite  seat  is  in  the  vicinity  of  the 
joints.  The  constitutional  symptoms  simulate  those  of  acute  pyemia. 
The  iltaijnmi»  is  reached  in  the  same  manner  as  in  preceding  forms. 

(4)  Chronic  Farcy.— fTranulomatous  tumors,  resulting  in  abscesses, 
constitute  the  chief  clinical  peculiarity,  The  abscesses  are  situated 
primarily  in  the  subcutaneous  tissues,  and  generally  in  close  proximity 
ta  the  joints.  As  a  rule,  they  open  spontaneously  and  discharge  in- 
definitely, first  a  thick,  creamy  pus,  and  later  (if  tliey  do  not  heal)  a 
thin  fetid  material.  They  sometimes  form  distinct  ulcers,  which  extend 
in  depth  until  the  tendons  and  even  the  bones  are  involved. 

Tbe  general  symptoms  simulate  those  of  chronic  glanders,  the  fever- 
curve  being  of  the  hectic  type,  particularly  toward  the  close  of  the  at- 
tack. About  this  time  emaciation  and  prostration  become  extreme. 
The  duration  varies  from  ten  to  eighteen  months,  though  death  often 
results  earlier  from  some  associated  disease  or  constitutional  infection. 

The  diagnosis  cannot  be  made  without  a  clear  history  of  contact  with 
an  animal  known  to  be  affected  with  the  disease,  or  by  the  experimental 
method  and  artificial  cultures.  One  of  the  products  of  the  bacillus 
mallei  is  so-called  '*  mallein,'  which  has  been  used  by  Nocard  and  others 
as  a  diagnositic  agent  in  aoiuials.  Its  injection  into  horses  suffering 
from  glanders  is  followed  by  a  febrile  reaction.  Bonora6 '  does  not  con- 
sider mallein  as  a  reliable  diagnostic  reagent.  Schindelke  injected  more 
than  six  hundred  horses  with  Forth's  mallein,  and  his  results  show  that 
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a  reaction  of  3.5°  F.  (2°  C.)  is  an  almost  positive  proof  of  glanders;  a 
rise  exceeding  1.85*^  K  (1-5°  C.)  affords  a  strong  presumption  ;  while  % 
rise  of  1/25°  F.  (1°  C.)  is  Buspicious.' 

Prognosis. — Acute  glanders  and  acute  farcy  are  almost  invarisblr 
fatal.  The  chronic  forms,  however,  and  particularly  chronic  farc}^  end 
in  recovery,  under  appropriate  treatment,  in  nearly  one-half  the  cases. 

Treatflient.^The  primary  lesion  should  be  dealt  with  surgically, 
and  thorough  disinfection  followed  by  cauterization  is  highly  recom- 
mended. Bayard  Holmes  advocates  the  opening  of  fresh  abscesses  and 
the  scraping  out  of  old  ones  under  an  anesthetic.  A  supporting  plan 
of  treatment,  by  generous  feeding  and  judicious  stimulation,  is  to  be 
adopted,  and  the  symptoms  are  to  be  met  as  they  appear.  The  product, 
^'mallein/'  has  been  recommended  as  a  specific  in  this  disease,  but 
even  Bonom^,  who  reports  an  instance  (occurring  in  a  lad  of  sixteen 
and  a  half  years)  in  which  recovery  followed  its  use,  contends  that  its 
curative  properties  have  not  yet  been  perfectly  demonstrated. 


AOTINOMYOOSIS. 

(^'  Sii/-JaWj-'  "  Lump*/-jaw^'^  etc.) 

Befinition. — An  infectious  disease  of  cattle,  less  frequently  of  man^ 

caused  by  the  ray-fungus  (actinomyces),  which  grows  in  the  tissues*  de-  S 
veloping  a  mass  with   secondary  chronic  inilammation   and   metastatic  ■ 
growth,  as  well  as  a  pyemic  condition,  due  to  a  mixed  infection  with 
pyotrenic  organisms. 

Historic  Note. — In  1877,  Bollinger  gave  the  first  description  of 
the  ray-fungus,  which  he  ha<l  observed  in  the  disease  known  as  '^^  big- 
jaw  "  in  the  ox.  It  remained,  however,  for  Israel  of  Berlin  to  discover 
the  fungus  in  man  one  year  later.  In  1879,  Ponfick  showed  clearly 
that  actinomycosis  in  man  and  cattle  was  one  and  the  same  disease. 
Murphy,  who  described  the  first  case  of  actinomycosis  horn  in  is  itt.< 
America,  states  that  up  to  January  1,  1891,  there  had  been  reported 
250  castjs  of  the  disease  in  man,  while  up  to  the  present  date  more  than 
500  cases  have  been  reportcfl. 

Pathology, — A  macroscopic  mass  is  produced,  consisting  of  a  cen- 
tral fungous  mass  from  which  threads  of  mycelia  radiate  in  all  directions, 
producing  the  ray  form  of  growth.  Individual  growths  are  of  the  9ia#< 
of  a  millet-seed,  but  their  aggregation  may  result  in  masses  ae  large  as 
an  orange.  They  are  generally  yellowish  and  of  tallowy  consistence. 
Projections  occur  from  the  surface  with  club-shaped   extremities. 

Microscopically,  the  little  or  single  ray-like  tumors  show  straight  or 
wavy  branching  filaments  {HUpm).  Their  development  is  accompanied 
by  the  growth  of  dense  adjacent  connective  tissue.  In  addition,  ab- 
scesses containing  yellow  granules  in  the  pus  occur,  but  these  are  seo 
ondary.  The  usual  lesions  are  not  the  same  as  those  described  aa 
occurring  in  beasts.  In  man  the  lesions  are  those  of  chronic  pyemia^ 
and  consist  of  a  metastatic  abscess-formation.  This  is  probably  due  to-, 
mixed  infection,  pus-organisms  being  added  to  the  actinomyces, 

'  T%<?  Ameriean  Year-book  of  Medicine  and  Sur^er%  1^96^  p.  1013, 
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BiMrteriology. — The  organism  of  the  disease  probably  belongs  to  the 
cladothrix  variety  of  fungus,  and  may  be  cultivated,  though  with  diifi- 
culty*  The  finer  threads  may  readily  be  stained  with  anilin  colors. 
The  club-shaped  projections,  however,  do  not  take  these  stains,  so  that 
when  examining  sections  Gram's  method  may  be  used.  Rabbits  and 
cows  have  been  successfully  inoculated  with  cultures  of  the  actino- 
mjces. 

Modes  of  Infection.^ — Infection  generally  takes  place  through  the 
mouth,  teethe  and  pharynx  ;  and  much  less  fre(|ucntly  the  gate  of  en- 
trance for  the  virus  is  the  air-passages  or  the  skin.  It  is  generally 
introduced  with  the  food  or  drink,  and  Bostroem,  from  a  study  of  32 
cases,  has  come  to  the  conclusion  that  the  poison  enters  the  economy  by 
means  of  the  injected  grains  of  some  cereal.  It  is  to  be  recollected 
that  infection  cannot  occur  through  a  normal  mucous  membrane  or  skin, 
but  that  a  woniid,  however  insiguificant,  is  essential. 

Ctmical  History. — (1)  Oral  Actinomyoo8i8,^-The  patient  often  com- 
plains of  toothache^  dysphagia,  and  of  difficulty  in  opening  the  jaw. 
The  latter  symptom  may  be  owing  to  induration  of  adjacent  muscles, 
and  is  a  very  characteristic  sign  (Partsch),  At  the  angle  of  the  jaw 
a  swelling  appears  which  «|nick!y  passes  into  suppuration ;  later  it  opens 
(first  externally,  then  into  the  mouth)  and  discharges  pus  containing 
little  yellow  masses.  If  not  pmjierly  treated,  extension  of  the  process 
takes  place  in  a  downward  direction,  and  thus  in  succession  the  lower 
jaw,  the  structures  of  the  neck^  the  esophagus,  clavicle,  lungs,  heart, 
and  even  the  abdominal  organs,  may  become  involved. 

The  upper  jaw  may  be  the  primary  seat  of  infection,  find  if  so  the 
base  of  the  skull  may  be  perforated  and  the  disease  attack  the  meninges 
and  brain.  Bollinger  bas  seen  primary  actinomycosis  of  the  brain.  In 
these  instances  the  extension  may  take  place  in  the  direction  of  the 
gpinal   column,  setting  up  caries. 

(2)  Pulmonary  Actinomycosis, — ^I  am  satisfied  that  primary  pulmonary 
actinomycosis  is  comparatively  rare,  and  that  oftener  the  lungs  are  in- 
vaded secondarily  to  actinomycotic  disease  elsewhere,  especially  in  the 
oral  cavity.  The  disease  begins  with  pain  in  the  side,  and  more  often 
upon  the  left,  due  to  pleurisy.  There  are  cough  and  a  peculiar  (often 
fetid)  expectoration,  together  with  general  wasting,  A  microscopic  ex- 
amination of  the  sputum,  if  made  with  care,  reveals  the  actinomyces 
and  furnishes  a  pathognomonic  symptom. 

In  some  instances  the  symptoms  are  identical  witfi  those  of  dissemi- 
nated tuberculosis  (Brigidi),  though  generally  the  <Usease  is  unilateral. 
There  is  irregular  fever,  due  chiefly  to  suppuration. 

The  physical  signs  may  be  those  of  chronic  bronchitis  merely,  but 
there  are,  in  not  a  few  cases,  extensive  destructive  changes  of  variable 
character  (abscess,  broncho-pneumonia,  etc.)  which  modify  the  signs 
accordingly.  In  primary  pulmonary  actinomycosis  an  extension  to 
adjacent  organs,  and  also  metastatic  growths  and  abscesses  in  various 
parts  of  the  body,  are  the  ride. 

(3)  Intestinal  AetiEomyoosis, — The  condition  may  be  primary  or  sec- 
ondary. The  organism  grows  upon  the  mucosa  of  the  intestine  and 
exeitea  a  proliferation  of  the  underlying  connective-tissue  cells,  and  the 
formation  of  submucous  nodules.     The  latter  ulcerate,  and  perforation 
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of  the  serous  coat  of  the  bowel  may  occur,  inducing  peritonitis*     Peri- 
cecal abscessea  have  been  formed  in  like  manner. 

The  flymptoms  point  to  intestinul  catarrh,  there  being  some  gastric 
disturhance,  with  irrogiilur  and  reeiirriug  attacks  of  diarrhea.  The 
actinumycfg  has  been  detected  in  the  titooUs.  Secondary  metastatic 
grow  til!*  (rarely)  and  abscesses  may  arise  in  other  organs  (liver,  splec'ii. 
ovaries,  etc.),  but  it  is  to  be  recollected  that  the  primary  seat  of  infec- 
tion  luay  also  be  the  v^pleen^  liver,  or  other  viscera?. 

(4)  Cutaneous  actiiiomyoosis  rarely  occurs.  The  skin  presents  chroaic 
suppurating  ulcers  which  show  the  presence  of  the  ray-fungus,  and  the 
condition  bears  a  close  resemblance  to  a  lupoy  jiatch,  as  in  a  case 
reportecl  by   Daricr  and  Gautier. 

Diagnosis. — This  rests  solely  upon  the  finding  of  the  aetmomyces. 
The  wooden  hardness  of  the  tissues  beyond  the  borders  of  the  ulcers  or 
sinuses,  the  barduess  of  the  neighboring  muscles  in  oral  actinomycosis, 
and  the  yellow  grauules  in  the  pus  are  all  significant,  hut  merely  cat* 
roborative.  To  detect  the  actinomyces,  *says  Warren,  sections  may  be 
stained  in  Ziehrs  earbol-fuchsin  from  fifteen  minutes  to  half  an  hour, 
and  then  decolorized  in  a  1  per  cent,  ijicric-aciil  solution  until  the  whole 
section  has  a  yellow  fippearance.  Dehydrate  and  mount.  The  fungus 
api)ears  as  a  brillisint  reil  sister,  while  thesurrouudiug  tissues  are  yellow* 

Course  and  PrognosiS-^The  course  is  chronic.  Mild  eases  may 
recover  in  from  six  to  nine  months  or  earlier,  the  oral  form  being  per- 
haps the  most  favorable.  Schlange,  lifter  an  analysis  of  60  cases  of 
actinomycosis,  concludes  that  pulmonary  actinomycosis  may  terminata 
in  recovery,  though  rarely.  Cases  in  which  a  pyemic  condition  develop 
generally  reach  a  fatal  termination  within  a  comparatively  brief  perio( 
of  time.     Death  usually  results  from  amyloid  degeneration  and  wasting, 

Treatmeilt*— This  is  mainly  surgical.  The  removal  of  the  parts 
invoiveil  and  disinfection  with  acid-sublimate  solution  are  the  best  meas- 
ures, KrittnitK  records  marked  success  from  incision  of  the  abscesses 
followed  by  cauterization  with  i^jolid  silver  nitrate.  Billroth  in  a  case  of 
abdominal  actinomycosis  communicating  with  the  bladder  effected  a 
cure  by  the  use  of  fifteen  tuberculin  injections.  Internally,  the  pota^ 
siura-iodid  treatment  as  first  recommenderl  by  Thomassen  in  1885  has 
been  attended  w  ith  success  in  the  hands  of  many  observers.  The  trei 
ment  is  most  efficacious  when  decided  iodism  is  produced. 
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ANTHRAX. 

(  Maliifnani  Pitntule  ;  Splmie  Fever  :    Wool-sorter^ »  DiMCtue^  He.) 

Definitioii.— An  acute,  infectious  disea^^e,  caused  by  a  special' 
cilltis  and  clinically  accompanied  by  the  development  of  a  characteristic 
pustule  (boil)  and  blood-poisoning  (frffrnai  unthrajr).     The  disease  Uk<^ 
wise  affects  the  gastro-intestinal  tract  and  the  lungs  {tntt^rnal  anthrojti 
Both  forms  are  derived  chiefly  from  herbivorous  animals,  it  being 
cially  prevalent  among  sheep  and  cattie.     The  existence  of  anthrax' 
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the  United  States,  in  Asia,  Rtissia,  and  parts  of  Europe  lias  been  deniedj 
but  it  occurs  rarely,  and  Bard  has  described  its  ravages  in  CaUfornia. 

Patliology* — Post-mortem  rigidity  is  marked.  The  blood  is  dark 
and  thick  and  coagulates  poorly,  and  in  it^  particularly  in  the  spleen, 
ad  ^ell  as  in  the  liver,  kidney,  and  lungs,  one  may  find  the  spores  in 
great  nambers. 

Besides  the  local  lesions  of  the  skin  (i*  e.  ulceration,  gangrene,  edem- 
atous infiltration),  and  besides  the  degeneration  of  the  heart,  kidneys, 
and  liver  that  is  common  to  the  severe  and  rapid  infectious  dii^eases,  the 
especially  striking  lesion  is  the  constant  and  great  enlargement  of  the 
spleen.  This  may  occasionally  attain  four  times  the  normal  size,  and 
rarely  it  has  ruptured.     It  is  always  greatly  distended  with  blood. 

In  cases  in  which  the  intestines  are  affected  the  bowel  shows  hemor- 
rhagic infiltration  and  gangrene,  and  the  mesenteric  and  retroperitoneal 
glands  are  enlarged  and  hemorrhagic. 

Stiology, — Bacteriology» — The  special  agent  is  the  bacillus  anthra- 
cis  or  it;i  toxin,  or  both.  Gratia  and  Jonne  give  as  the  microscopic 
characteristics  of  anthrax,  as  seen  in  the  blood,  the  following:  (1)  The 
anthrax  bacillus  has  the  form  of  a  rod  of  a  length  varying  from  5//  to 
2i}fu  and  in  breadth  from  lu  to  L5/i,  It  is  broken  up  into  short  artic- 
ulations from  1.5/i  to  2ti  long,  placed  end  to  end  like  the  sections  of  a 
tenia,  the  ends  of  each  articulation  being  slightly  swollen,  giving  the 
appearance  of  a  bamboo  cane;  (2)  clear  spaces,  appearing  like  a  bicon- 
cave lens,  exist  between  the  ends  of  the  articulations,  and  result  from 
the  glight  concavity  of  tliese  ends :  (3)  a  capsule,  often  distinctly 
marked,  surrounds  the  rod,  seeming  to  form  a  protoplasmic  .^Jtipport 
for  the  individual  articulations.  These  threads  of  anthrax  bacilli  stain 
best  with  LofHer^s  blue.  They  grow  readily  on  various  media  (agar^ 
gelatin,  potatoes,  etc)  into  interlacing  thread-like  filaments  which  dis- 
tinctly show  spore- formation,  the  threads  assuming  the  appearance 
of  strings  of  beads.  Toxic  substances  ore  developed  in  the  cul- 
ture-media. Remarkable  instances  are  recorded  of  the  jirolonged 
vitality  of  anthrax  spores  in  dry  or  moist  earth  and  in  drinking-,  sea-, 
and  sewer-water.  They  resist  desiccation,  many  of  the  germicides,  and 
boiling  water  even  for  a  few  minutes,  and  facts  such  as  these  explain 
why  anthrax  is  stamped  out  with  such  difficulty  in  a  locality  where  once 
the  spores  have  developed.  The  latter  are  not  produced  within  the 
body  either  of  the  inferior  animals  or  man.  Inoculations  are  followed 
by  the  production  of  the  pdstule  of  antlirax. 

The  ti'rii9  (spores)  gains  entrance  into  the  human  body  through  the 
skin  (slight  wounds,  abrasions,  or  scratclies),  the  intestines  (with  food), 
or  through  the  lungs  (rarely).  The  sting  of  insects  (mos<juitoes,  iies) 
may  also  transfer  the  poison  to  man.  Among  disposing  factors,  how- 
ever, occupation  is  tiiost  influential  :  persons  who  come  into  direct  eon- 
t;ict  with  affected  animals  {linstlers,  butchers*  shepherds),  and  workers 
in  factories  who  haniile  the  hair  or  hiiles  of  such  animals^  being  espe- 
cially exposed. 

Izumnnlty. — Pasteur's  well-known  protective  inoculation  with  attenu- 
ated virus  has  been  extensively  practised  in  aotbrax  localities  with  very 
favorable  results.  Hank  in,  by  means  of  albumose,  which  he  separated 
from  cultures,  claimed  to   have  produced  immunity  against   the  most 
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virulent  anthrax.     Peterman,  however,  reinvestigated  the  qaestion  of 
immunity  by  the  albumose  of  anthrax,  and  found  it  to  be  without  pro-  , 
teetive  net  ion,  except  in  the  ease  of  cultures  on  ox-serum»  which,  when  ' 
injected  in  large  quantities  into  the  veins,  conferred  immunity,  thou|;h  ] 
only  temporarily. 

'clinical  History. — ^The  period  of  incubation  is  from  one  to  three  | 
days.     Two  letiding  clinical  types  are  distinguished : 

(1)  External  Anthrax.— ^<f)  M<tlignatit  J^mtide. — At  the  point  of 
infection  (the  hand,  arm,  neck,  or  face,  or  other  exposed  part)  a  sujall 
papule  first  appears,  and  develops  into  a  vesicle  of  considerable  size  wiib 
bloody  contents.  This  vesicle  breaks,  leaving  a  characteristic  dark* 
bluish  in-  black  scab  (anthrax),  and  encircling  the  primary  vesicle  an 
areola  of  miliary  vesicles  may  be  noticed.  The  base  of  the  original  ve^* 
icle  now  becomes  swollen  anrl  ind«rate<L  and  this  brawny  edema  spreads 
rapidly  to  the  adjacent  tist^ues  until  an  extensive  area  is  involved.  The 
neighboring  lymph-glauds  may  or  may  not  be  inflamed  ;  if  so,  they  are  , 
apt  to  be  connected  with  the  pustule  by  red  lines  corresponding  to  the  , 
lymph-vessels  and  veins. 

Severe  general  disturbances  accompany  the  local  disorder  in  the  course 
of  a  couple  of  days,  and  comprise  fever,  decided  prostration,  sweats,  splenic 
enlargement,  and  delirium  tending  toward  coma.  If  recovery  occur, 
the  edematous  swelling  subsides  and  the  black  scab  is  cast  oft',  sometimes 
leaving  a  granulating  surface.  Od  the  other  hand,  in  unfavorable  in^fl 
stances  collapse  develops,  and  the  ease  ends  fatally  between  the  fourth  " 
and  eighth  days.  In  such  instances  intestinal  symptoms  (diarrhea)  or 
nervous  jihenomcna  of  aggravated  type  may  attend.  ^ 

(/>)  Antknu:  Udema. — In  a  certain  proportion  of  the  cases  the  sva-fl 
temie  in  feet  ion  is  out  of  proportion  to  the  local  disturbance,  the  latter 
consisting  of  an  edematous  swelling  without  the  presence  of  an  eschar. 
The  eyelids,  lips,  tongue,  and  upper  extremities  may  be  the  seat  of  9x4 
tensive  swelling,  though  there  is  no  change  in  the  color  of  the  skh 
This  is  a  dangerous  condition,  and  sometimes  results  in  extensivi 
gangrene. 

(2)  Internal  Anthrax. — (a)  Intestinal  3fyeo8t8. — In  this  form  certail! 
general,  indefinite  symptoms  are  the  primary  features,  such  as  headache, 
pains  in  the  limbs,   anorexia,   languor,      Soon   acute  gastro-intestinal 
symptoms  supervene,  sometimes  preceded  by  a  chilL     As  a  rule,  vomit- 
ing occurs,  followed  by  abdominal  pains  and  diarrhea,  and  the  stooL 
often  become  bloody.      Hemorrhage  may  also  occur  from  other  outlet 
Other  symptoms,   as   dyspnea,  marked  cyanosis,   and   restlessness, 
noted,  followed  sometimes  by  stupor,   general   convulsions,   or  spasmvi 
of  single  muscles  or  groups  of  muscles.     There  is  only  moderate  fever* 
but  the  sjdeen  is  enlarged,  and  the  pupils  may  be  dilated.     Death  is 
preceded  by  collapse. 

Interesting  *'pfdemir  outbreaks  of  internal  anthrax  have  occurred, 
due  both  to  drinking-water  ilerived  from  infected  wells  and  also  to  dis- 
eased meat.  Murisier  has  related  the  history  of  an  epidemic  in  which 
200  persons  fell  ill  after  eating  meat  from  a  certain  cow.  The  animal 
was  onartered  by  a  butcher  who  had  jireviously  slaughtered  an  ox  af- 
flicted with  anthrax,  and  had  not  disinfected   his  instruments;    four 


days  ai\er  thii^  25  pei'sona  were  attacked  by  the  disease. 
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(b)  Woo!'»orttTs  Disease^ — This  occurs  among  tbe  operatives  in  fac- 
tories in  which  imported  wool  or  hair,  mostly  from  Kussia  and  South 
Americas  is  sorted-,  and  to  produce  the  typical  aiFectioo  the  infection 
must  be  swallowed  or  inhaled  in  the  form  of  dust.  Mixed  cases,  or  those 
showintf  hoth  external  and  internal  anthrax,  may  he  met  with  among 
workers  in  curled-hair  establishments  and  the  like.  The  onset  is  sudden, 
with  a  chill  that  is  accompanied  by  pains  in  the  back  and  legs,  prostration, 
and  a  sharp  rise  of  temperature  to  102°  or  103°  i\  (39.4°  C).  The  ioral 
djmptoms  may  either  be  chiefly  pulmonary  or  gastro-intestinal.  The 
former  consist  in  dyspnea,  chest-pains  or  feelings  of  constriction,  cough, 
and  rarely  the  physical  signs  of  bronchitis ;  the  latter  comprise  vomit* 
ing  and  a  diarrhea  that  is  followed  either  t[uickly  or  after  some  days  by 
collapse,  with  marked  lividity,  Xervons  symptoms,  delirium,  convul- 
sions, or  coma  are  often  prominent,  and  particularly  when  death  is  im- 
minent ;  but  a  fatal  ending  may  suddenly  take  place  while  the  mind  is 
unclouded.     The  usual  course  ranges  from  one  to  five  days. 

(r)  Rag-piekerB  Biseade  ( ' *  Hadern  k ra nk  b e i t ' ' ).  —  Th i s  has  been 
identified  by  Eppinger  as  the  same  form  of  disease  as  *'  wool-sorter'§ 
anthrax/*  It  occurs  among  the  rag-sorters  in  the  paper-mills  near  Graz, 
Infection  occurs  in  the  respiratory  tract.  The  symptoms  observed  are 
high  fever,  followed  by  collapse,  with  depression  of  the  body*heat:,  pain- 
fhl  and  paroxysmal  cough,  cyanosis,  very  weak  heart,  together  with  the 
signs  of  pleuritic  eflusion  and  consolidation  of  tlje  lung.  Systemic  in- 
fection may  ensue.     In  8  cases  the  bacillus  of  anthrax  was  isolated. 

IHagnosiSt— The  history  (occupation,  etc.)  and  the  appearance  of 
tbe  malignant  pustule  in  external  anthrax  leave  little  room  for  doubt. 
The  diagnosis,  however,  should  be  c<*n firmed  by  an  examination  of  the 
contents  of  the  pustule  for  the  presence  of  bacilli,  and  if  found  they 
should  be  cultivated  and  inoculated  upon  the  guinea-pig  or  rabbit. 

The  recognition  of  internal  anthrax  is  more  difficult,  but  the  con- 
dition may  be  suspected  if  the  more  characteristic  pulmonary  or  gastro- 
intestinal symptonjs,  together  with  those  of  systemic  intoxication,  de- 
relop  in  persons  whose  occupation  entails  exposure  to  infection.  In 
these  doubtful  cases  the  only  safe  course  is  to  show  the  presence  of  the 
bacilli  in  the  blood,  and,  unfortunately,  this  is  generally  impossible  till 
death  is  near  at  hand. 

Prognosis. — In  external  anthrax  occurring  in  healthy  persons  the 
disease  often  pursues  a  favorable  course;  moreover,  radical  surgical 
measures  have  decreased  the  death-rate  decidedly.  Internal  anthrax, 
however,  is  a  deadly  affection.  As  regards  *'  wool-sorter's  disease/' 
Bell,  who  first  recognized  the  affection,  states  that  those  who  survive  for 
one  week  usually  recover.  Herbivorous  animals  are  more  susceptible 
to  anthrax  than  is  man,  and  in  them  the  mortality*ratc  is  relatively 
higher — from  TO  to  HO  per  cent. 

Treattnetit. — In  malignant  pustule  it  has  been  recommended  to 
destroy  the  point  of  infectioit  by  caustic  or  by  the  hot  iron,  and  then 
dust  with  ])owdered  mercuric  chlorid  with  a  view  to  destroying  the 
cnass.  It  seems  to  me,  however^  that,  unless  the  pustules  be  small  and 
remain  so,  removal  by  excision  should  be  preferred,  and  Klein  and 
others  have  reported  recoveries  after  removal  of  the  primary  focus  of 
infection.      In  preventing  extension  of  tbe  brawny  edema  hypodermic 
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injections,  several  times  daily,  of  a  solution  of  carbolic  acid  at  points  s 
little  distance  from  the  site  of  the  jmstiile  have  given  the  best  results, 
Httllopeau  recom mends  that  in  order  to  prevent  extension  the  neighbor- 
ing structures  be  bathed  with  a  10  per  cent,  solution  of  carbolic  acid 
(first  dissolved  in  alcobol)  in  oil  or  glycerin.  He  {jpplies  the  same  to 
the  surface  of  the  anthrax.  Internally,  stimulants,  antiseptics,  aad 
nourishing  food  constitute  our  chief  reliance. 

In  internal  anthrax  efforts  at  treatment  avail  notbin*;.  Osier  wisely 
reconimendit  active  purgatives  with  a  view  to  removing  the  infectiiig 
material,  but  further  than  this  the  internal  treatment  differs  little  from 
that  employed  in  the  external  form. 


HYDROPHOBIA. 

(Rabies.) 

Definition. — A  specific,  infectious  disease  peculiar  to  carnivora  and 

to  a  less  extent  to  herbivora,  which  nuiy  be  communicatL^d  to  man  by 
direct  inoculation.  It  is  characterised  by  sligbt  fever,  s^pasm  of  the 
larynx  and  pharynx,  delirium,  a  short  stage  of  paralysis,  coma,  and,  in 
the  great  luajority  of  cases,  by  death. 

Pathology- — The  facies,  pharynx,  and  esophagus  may  bo  con- 
gested, the  latter  organ  being  sometimes  markedly  edematous ;  pulmon- 
ary congestion  has  also  been  noticed.  The  mucous  membranes  may 
show  here  and  there  points  of  hemorrhage,  and  Fitz  bas  observed  blooil- 
extravasatious  into  the  perivascular  spaces  of  tlie  brain.  Soft  tbrombi 
may  fill  the  cerebral  vessels,  especially  the  veins,  while  the  blood  haa  a 
dark  color  and  its  clots  lack  firmness. 

The  chief  lesions  are  found  in  the  medulla,  and  particularly  in  the 
region  of  the  respiratory  center,  in  which  the  nuclei  of  the  bypoglassaU 
pneumogastric^   and  glosso-pharvngeal   nerves  are  seated.      Ou  micn>- 
scopic  examination   Uowers  found  the  cord   in   rabies  to  show  merelj| 
hyperemia  in  the  gray  substance  ; '  in   the  medulla,  however,   ho  ob*| 
served  in  addition  a  cell-infiltration  of  the  perivascular  lymph*8beail] 
and  sometimes  of  the  adjacent  tissues  as  well.     Small  areas  infiltmieil 
with  leukocytes  (miliary  abscesses)  were  noted,  and  scattered  througk' 
the  adjacent  tissues  were  seen  small   round-cells   in   unusual    numbers 
Fitz  and  Shattuck  found  as  the  most  constant  change  an  infiltration  of 
the  adventitia  of  the  veins  with  small  round-cells,     liarely,  the  kidneya 
may  show  cloudy  swelling.     The  cadaver  putrefies  rather  early. 

Etiology, — No  micro-organism  is  known  to  be  the  special  agent  oC 
the   disease,    but  that   it   is   of  niicrobic  origin   cannot   reasonably 
d4>^ibted.     The   virus  is   contained   chiefly  in  the  saliva,  an<l  has 
successfully  inoculated  into  other  aniujals  both  by  means  of  this  seer 
tion  and  of  tbe  blood  of  aff'ected  animals.     Pasteur  has  found  the  poisud 
abundantly  present  in  the  nerve-centers,  and  has  transferred  the  disea^ 
by  taking  bits  of  brain-substance  or  medulla  derived  from  an   info 
animal  and  inoculating  them  into  healthy  subjects. 

^  Golgi  has  deflcribei)  import  ant  cKnn^re^  observed  in  the  cord  st  met  urea,  hut  tJi« 
bave  not  b9  vet  been  confirmwi  by  other  i>l^»5*t'rver*. 
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The  usual  mode  of  infection  in  man  is  through  the  bite  of  a  rabid 
animal,  and  in  an  immense  majority  of  cases  (about  90  per  eeot,)  the 
dog  is  the  offending  party.  The  cat,  wolf,  cow,  and  horse  also  suffer 
from  the  disease,  though  less  fre^iuently  than  the  dog,  and  in  rare  in- 
staDces  only  do  they  communicate  the  disease  to  man*  The  skunk  is 
also  liable,  and  its  bite  has  often  transmitted  rabies,  especially  to  per- 
sons sleeping  in  tbe  open  air  or  in  tents  which  the  animal  can  enter. 
The  virus  gains  access  to  the  system  through  the  broken  skin,  and  not 
through  the  mucous  membranes. 

Suiscepfilnliti/  to  thf  pomm  exists  in  about  one*half  the  instances  in 
which  persons  are  bitten  by  rabid  animals,  though  in  some  cases  this  ap- 
parent immunity  may  be  owiDg  to  slight  or  even  non-infection. 

Clinical  HistOty, — The  ineuhfttifjn'pt'riml  lasts  from  six  weeks  to 
three  or  four  months,  though  in  young  subjects  and  in  cases  in  which 
the  infection  is  severe  the  symi»tonis  develop  earlier.  Certain  prodro- 
mal gymptoms  are  manifested  as  a  rule,  and  generally  last  only  a  day 
or  two ;  I  have^  however,  seen  two  instances  in  which  nielantholia,  due 
probably  to  the  dread  of  wlmt  might  follow,  showed  itself  immediately 
after  the  reception  of  the  bite  and  persisted.  The  usual  premonitory 
symptoms  are  headache,  los^s  of  appetite,  sleeplessness,  great  depression 
of  spirits,  and  sometimes  darting  pains  that  radiate  from  the  seat  of 
the  bite.  The  adjacent  lymph-glands  may  become  swollen,  and  slight 
difficulty  in  swallowing  is  experienced* 

Following  the  iftrasioit  are  two  stages  :  (1)  The  Stage  of  Excitement, 
— The  patient  wears  an  expression  of  tlie  most  intense  anxiety.  Hyper- 
esthesia is  present  and  attains  to  a  marked  degree,  and  the  special  senses 
exhibit  the  keenest  vigilance,  a  noise  or  a  draft  of  air  often  causing 
great  psychic  disturbance  or  a  violent  reflex  spasmodic  contraction  of 
the  larynx.  Quite  early  the  mere  sight  of  v^ater  is  dreaded  fjy  the  pa-- 
tient,  and  forms  a  characteristic  feature  of  the  disease.  Tliis  symjitom 
has  given  the  mime  hyilroj^hobta  to  the  disease,  and  springs  from  the 
fear  of  inducing  a  painful  spasm  of  the  larynx.  The  patient  has  thirst 
which  he  cannot  assuage.  There  may  be  maniacal  excitement,  and  the 
spasmodic  contractions  of  the  larynx  may  become  so  strong  as  to  excite 
argent  dyspnea^  with  the  emission  of  curious  sounds.  The  muscles  of 
the  mouth  may  also  exhibit  convulsive  movements,  causing  the  patient  to 
make  snapping  sounds ;  these,  however;  are  secondary.  There  is  asso- 
ciated great  restlessness,  with  frequent  lateral  rolling  of  the  head,  and 
foaming  saliva  may  be  ejected  from  the  mouth.  The  symptoms  occur 
in  paroxysms,  and  during  the  intervals  the  patient  is  generally  free 
from  excitement.  There  is  fever  as  a  rule,  the  temperature  ranging 
from  100°  to  102"^  F.  (8T.T°-88.S°  C.)  or  over,  but  it  may  be  absent; 
the  pulse  is  moilerattly  accelerated  and  is  sometimes  irregular,  and  to- 
ward the  end  of  this  stage  the  reflex  spiisms  of  the  respiratory  a|iparatu8 
develop  spontaneously.  Mental  aberrations  may  set  in,  and  melancholia 
often  leads  to  suicidal  tendencies. 

(2)  The  Paralytic  Stage. — In  the  concluding  stage  the  patient  passes 
from  a  condition  of  debility  into  actual  unconsciousness  or  coma,  with- 
out spasms.  This  lasts  from  twelve  to  eighteen  hours,  during  which 
cardiac  asthenia  rapidly  increases,  and  life  soon  ends  by  syncope. 

In  man  there  is  a  paralfftiv  form  of  rabies,  but  it  is  rare  as  compared 
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with  the  delirious  or  psychic  type.  Thirty  cases  have  been  repof 
by  Gamaleia,  and,  according  to  this  observer*  the  paralytic  type  is  apt 
to  follow  deep  and  multiple  bites.  The  paralyi^is  begins  near  the  part 
bitten,  and  spreails  until  it  becomes  general,  finally  involving  the  respir- 
atory centers.  In  rodents  <niiet  madness  ('*  dumb  rabies ''),  without 
maniacal  excitement,  is  the  rule. 

The  diagnosis  is  readily  made,  owing  to  the  fact  that  the  history 
of  recent  infection  is  usually  obtainable.  The  hyperesthesia,  the  fear 
of  water,  the  reflex  spasms  on  attempting  to  swallow,  accompanied  by 
dyspnea  and  great  mental  agitation,  fbrm  a  very  characteristic  group  of 
syioptoms.  Ififsteria  may  be  misleading,  since  convulsive  movements 
may  follow  attempts  at  swallowing,  hot  here  the  previous  history  suffice* 
to  explain  the  true  nature  of  the  case* 

The  name  b/siso phobia  has  been  given  to  cases  that  simulate,  but 
have  no  relation  to,  hydrophobia,  and  Mills  has  advanced  the  warning 
that,  with  however  so  suggestive  symptoms  following  a  dog-bite,  the 
given  case  cannot  be  assumed  to  be  a  case  of  hydrophobia  until  other 
possibilities  are  excluded*  It  is  highly  probable  that  there  is  a  form  of 
hydrophobia  which  is  the  result  of  the  wide  publicity  given  to  genuine 
and  suspected  cases  alike.  The  characteristic  symptoms  may  be  present, 
but  they  are  comparatively  mild  and  the  affection  does  not  develop. 
,This  st>called  paeudo-h/dropholna  appears  only  in  neurotic  and  hvfi' 
teric  subjects,  and  runs  a  longer  course  than  does  the  disease  itself. 
Recovery  is  the  rule,  and  yet  I  feel  convinced  that  even  a  lyssophofaic 
condition  growing  out  of  fear  of  the  disease  may  cause  death*  Burr 
reports  an  interesting  case  of  the  kind  that  occurred  in  Osier's  clinic, 
attendetl,  however,  with  recovery, 

ProgtiOSls. — Few  if  any  cases  of  rabies  in  man  recover  if  the  dis- 
ease be  allowed  to  develop.  F'reventive  measures  (efficient  and  earW 
cauterization,  and  more  especially  the  Pasteurian  autirabic  inoculation) 
have  been  the  means  of  reducing  the  frei|uency  of  the  disea.se. 

Treattnent. — Propliylama. — Upon  the  reception  of  a  bite  thorough 
disinfection,  followed  by  cauterisation  of  the  wound  with  caustic  potash, 
etc.,  is  a  measure  that  can  be  (quickly  carried  out.  The  wound  is  then 
to  be  kept  open  for  a  period  of  four  or  five  weeks,  and  steps  taken  to 
carry  forward  prophylactic  inoculation   with  precision. 

Preventive  inovulation   as  perfected  by  Pasteur  is  a  precautionary 
measure  of  the  utmost  importance.     Thi^^  famous  investigator,  after  dis- 
covering that  the  virtis  of  the  disease  could  be  obtained  in  a  pure  state 
from  the  central  nervous  system,  showed  that  its  virulence  undergoes  i 
modification  by  passage  through  animals.     Thus  the  potency  of    the 
virus  is  increased  by  its   inoculation  from   rabbit  to  rabbit  (by  placing  I 
bits  of  spinal  marrow*  beneath  the  dura  mater),  the  period  of  incubation  1 
at  the  same  time  growing  shorter,  till  at  last  it  is  but  seven  days.      On 
the  other  haml.  the  virulence  is  decreased  or  attenuated  a^  the  result  of 
similar  experiments  upon  the  monkey.     Pasteur  also  found  that  if  frag- 
meats  of  the  spinal  cord  were  suspended  in  a  dry  atmosphere  they  lost 
gradually   their  virulence  and   finally  became  inert.     From    the&e  an 
emulsion  is  prepared  which  is  employed  in  the  antirabic  inoculations  in  ' 
man.     In   this  way  he  secured  a  virus  of  known  and  reliable  strength,  I 
and  with  this  he  could  readily  render  the  dog  refractory  by  iDoculatiogJ 
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'with  very  weak  virus;  then,  hy  increasing  from  dav  to  day  the  virulency 
of  the  inoculations,  complete  immunitv  was  establislied. 

Protective  inoculation  in  man  was  first  employed  by  Pasteur  in  1885, 
and  is  carried  out  by  injecting  the  emulsion  hypodcrmicaHy.  *' The 
patients  are  first  inoculated  with  a  cord  fourteen  days  old,  and  the  inoc- 
ulation is  repeated  daily  for  nine  days,  each  time  with  a  cord  one  day 
fresher.  In  winter  the  olde:^t  cords  used  are  five  days  ohL  and  iu  sum- 
mer cords  that  have  been  drying  for  four  days  are  also  employed.  The 
preceding  is  the  ordinary  treatment  "  (Warren). 

For  patients  who  have  been  bitten  on  the  face,  bands,  or  bare  feet^ 
as  well  as  for  those  who  have  been  bitten  long  before  commencing  treat* 
ment^  the  special  preventive  mctbod,  the  so-called  *'  intensive  treatment/' 
is  applicable.  Briefly,  this  consists  in  eliminatinji  some  of  the  iuocula- 
tions  of  intermediary  strengths,  thus  lesseniiig  the  number  of  injections, 
and  also  in  administering  the  latter  at  shorter  intervals  than  in  the 
usual  method  of  treatments  The  success  of  the  Pasteur  method  is  almost 
universally  attested,  and  his  own  claims,  that  few^  persons  properly  inoc- 
ulated subseijuently  suffer  from  rabies,  are  generally  conceded. 

The  estahiished  affect  km  defies  all  known  methods  of  treatment. 
Onr  aim  should  be  to  diminish  the  intensity  of  the  painful  spasms  and 
the  psychic  disturbances*  The  patient  should  be  isolated  from  sounds, 
light,  and  excitement  of  every  sort-  Food,  as  a  rule,  must  consist  of 
nutrient  enemata,  though  by  the  local  application  of  cocain  the  sensi- 
tiveness of  tbe  throat  may  be  diminished  sufficiently  to  enable  the 
patient  to  take  liijuid  nourishment  (Osier).  For  controlling  the  spasms 
chloroform  by  inhalation  is  most  effective;  chloral  internally  and  mor- 
phin  hypodermically  may  also  be  tried  w  ith  advantage-  The  patient's 
anxiety  is  best  relieved  by  a  cheerful  demeanor  on  the  part  of  the 
attendants. 


TETANUS. 
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Definition,— An  acute,  infectious  disease  caused  by  the  totanus 
bacillus.  It  is  characterized  by  painful  spasms,  aff'ecting  first  and  chiefly 
tbe  muscles  of  the  jaw  and  neck  (trismus),  and  secondly  those  of  the 
trunk,  especially  the  extensors  of  the  spine  and  limbs  (opisthotonos), 
Tbe  disease  may  be  idiopathic,  though  more  often  it  is  traumatic.  In 
certain  institutions  and  certain  localities  (e.  ,r/.  eastern  end  of  Long 
Island)  it  occurs  enderaically,  and  among  new-born  children  it  may  pre- 
vail epidemically  (trismus  neonatorum^  To  this  latter  form  the  colored 
race  in  hot  countries  (West  India  Islnnds,  etc.)  is  especially  liable. 

Pathology. — No  constant  post-mortem  lesions  have  been  found. 
The  majority  of  authorities  contend  that  the  virus  acts  chiefly  upon  the 
nervous  centers  of  the  medulla  ami  the  cord,  where  obvious  traces  of  in- 
flammation (and  sometimes  of  softening  of  the  gray  substance  of  the 
cord)  have  been  noted.  According  to  Brown-Sequard,  the  characteristic 
lesions  are  consequent  upon   an  atcending  neuriti%  starting  from  the 
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wound,  and  it  is  true  that  the  nerves  often  present  traumatic  I 
with   redness  and  swelling  of  the    tieuri lemma.      Tetanus  neonatormi' 
often  shows  intlammatiou  of  the  umbilicus. 

Etiology. — Bacteriology.— In  1885,  Nicotaier  discovered  the  bacil- 
lus of  tetanus,  and  in  188t>,  Rosenbach  first  found  it  in  man.  It  is  & 
long,  slender  rod,  at  one  end  of  which  appears  a  swelling  due  to  the 
formation  of  a  spore  in  that  locality,  thus  giving  the  organism  an  ap- 
pearance like  that  of  a  pin  or  drumstick.  The  bacilli  are  easily  stained 
by  Abbott's  method,  an<l  are  purely  anaerobic.  Pure  cultures  can  be 
made,  but  with  difficulty,  since  other  vtirieties  of  bacteria  are  found  in 
association,  and  if  pure  cultures  are  injected  into  animals,  typical  teta- 
nus tbllows.  Brieger  has  obtained  the  poison  from  sterilized  cuitures  of 
the  bacillus  in  the  pure  state,  and  termed  it  '*  tetania  " — a  most  viro- 
lent  poison  in  the  minutest  i^uantity.  The  bacilli  are  moat  probablj 
limited  to  the  point  of  infection,  and  here  develop  the  toxin  (a  tox- 
albumin)- 

Modes  of  Infection. — In  the  outer  world  tetanus  bacilli  are  found  to 
be  both  numerous  and  widely  distributed.  They  abound  in  the  earth 
(garden-soil  in  partieuhir),  putrefying  lirpiids,  manure,  in  rubbish  and 
dust  of  streets  and  houses,  etc.  The  fact  that  the  bacillus  of  tetanus  is 
anaerobic  (cannot  grow  in  the  presence  of  oxygen)  explains  why  tetmnvfl 
in  man  is  a  comparatively  rare  disease,  notwithstanding  the  widespread 
dissemination  of  the  parasite,  and  also  why  it  is  most  apt  to  follow  punc- 
tured and  contused  wounds.  It  may,  thriugh  less  commonly,  follow 
wounds  of  any  sort-  It  may  be  assumed  that  in  the  immense  majority^ 
of  the  cases  an  injury,  however  slight,  serves  as  a  gate  of  entrance  for™ 
the  poison.  The  hcaUtif  of  the  injury  is  almost  always  on  the  extrem- 
ities, particularly  on  the  hands  and  the  feet ;  the  disease  is  most  common 
in  warm  flimiTtes ;  and  as  regards  age  it  is  most  common  between  ten 
and  thirty,  if  we  except  tetanus  neonatorum.  Idiopathic  tetanus  majj 
follow  exposure  to  cold  or  sleeping  on  the  damp  earth,  and  in  tetanusj 
neonatorum  the  infection  may  be  communicated  either  by  carel 
nurses  or  by  dirty  dressings  of  the  stump,   etc.  (Papienske). 

Immunity, — Behring  and   Kitasato   have  rendered   animals  immune 
by  the  injection  of  cultures  of  the  bacillus  after  the  addition  of  iodinH 
trich lurid  to  diminish  their  strength,  an<i  this  serum  has  been  succes»ifl 
fully  iimhI  to  protect  others  against  tetanus. 

Clinical  History. — ^The  duration  of  incubation  depends  upon 
whether  the  given  case  pursues  an  aeute  or  a  cftnmie  course.  In  acute 
tetanus  it  lasts  from  one  to  two  weeks,  while  in  chronic  the  first  symp> 
toms  usually  appear  after  the  second  week*  In  idiopathic  tetanus  the 
symptoms  generally  appear  shortly  after  exposure  to  the  special  causes. 

Symptoms  of  Acute  Tetanus. — {1 )  Mild  prodromal  symptoms  (lant^uor. 
headache,  etc  )  may  precede  the  more  intense  characteristic  phenomena^ 
which  develop  gradually.  At  first  the  patient  complains  of  stiffnefls 
and  tension  in  the  muscles  of  mastication  and  back  of  the  neck,  and 
soon  tonic  spasm  of  the  masseters  renders  the  facial  muscles  more  oth 
less  immobile  and  locks  the  jaws  (trumus  or  lockjaw).  The  rigidity  olfl 
the  cervical  muscles  is  shown  by  the  retraction  of,  and  by  attempts  at 

raising,  the  head.     The  physingnomy  is  distinctive:  it  is  immobile,  the 

forehead  being  often  wrinkled  and  the  corners  of  the  mouth  retracts 
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praducing  a  peculiar  smile  (»ardonia  t^rm).  Next  tbere  is  an  involve- 
ment of  the  muscles  of  the  body,  first  inducing  rigidity  of  the  trunk 
(ortbotono«),  and  then  the  spine  is  bent  or  bowed  and  the  convexity 
presents  anteriorly  (opisthotonos).  Lateral  arching  of  the  body  also 
occurs,  though  rarely  (pleurosthotonos).  The  belly-muscles  are  hard 
and  board-like,  and  their  contractions  may  throw  the  body  forward  (em- 
prosthotonos).  The  arms  generally  remain  movable,  but  the  legs  may 
be  rigidly  extended.  The  position  of  the  body  is  one  of  constant  rigid- 
ity, but  from  time  to  time  convulsive  seizures  of  variable  duration  occur, 
causing  most  agonizing  suffering,  thoracic  oppression,  dyspnea,  and 
more  or  less  cyanosis,  due  to  interference  with  the  respiratory  function 
(especially  spasm  of  the  glottis).  Sharp  lancinating  pains  occur  at  the 
base  of  the  chest  and  point  to  contraction  of  the  diaphragm.  *'  Convul- 
sive dysphagia  "  (as  in  hydrophobia)  is  rarely  obs^erved.  These  parox- 
ysms may  be  spontaneous,  though  more  often  the  spasms  are  reflex,  due 
to  the  action  of  external  irritants  (generally  slight  in  character).  The 
reflexes  are  increased.  The  intellect  remains  clear.  Profuse  perspira- 
tion is  a  significant  symptom. 

Fever  of  a  moderate  degree  is  generallv  present.  The  temperature, 
however,  may  suddenly  leap  to  110^  or  112''  F.  (43.3*^^4.4^  C  ),  form- 
ing an  ominous  symptom,  these  extreme  elevations  of  temperature  being 
probably  due  to  paralysis  of  the  centers  that  reguhite  bodily  heat. 
Conversely,  fever  may  be  absent  throughout  the  attack,  and  a  post- 
mortem rise  of  temperature  be  seen  which  lasts  for  a  short  period.  The 
pulse  is  generally  quickened,  and  in  the  worst  cases  may  become  very 
rapid  (140  to  160  beats  per  minute),  small,  and  irregular.  The  urine 
may  be  suppressed  or  its  passage  impeded  by  the  muscular  contractions. 
The  bowels  are  constipated, 

(2)  Chronic  Tetanus. — The  same  symptoms  are  manifested  as  are 
seen  in  the  acute  form,  but  the  condition  does  not  progress  so  rapidly. 
In  some  instances  the  symptoms  soon  become  aggravated,  to  be  followed* 
however,  by  periods  of  decided  relief  from  the  painful  spasms,  so  that 
during  the  latter  the  patient's  strength  can  be  maintained  by  means  of 
stimulants,  etc.  Intervals  of  partial  freedom  from  the  excruciating  pains 
grow  longer  in  favorable  easc?^,  until  finally  the  period  of  convalescence 
may  be  reached.     Wc lapses,  Itowever,  are  couimnn. 

(3)  Cephalic  tetanus  (first  described  by  Rose)  usually  follows  in- 
juries to  the  head  and  particularly  to  the  fiice.  Its  most  characteristic 
symptoms  are  rigidity  of  the  masseter  muscles,  spasm  of  the  pharyngeal 
muscles^  causing  dysphagia,  chronic  contraction  of  the  muscles  of  the 
Deck  and  abdomen  (rare),  and  paralysis  of  the  facial  nerve  on  the  same 
ftide  as  the  injury.  The  latter  symptom  is  due  to  local  infection  by  a 
toxin.  In  this  form,  fjarticularly  if  the  course  be  chronic,  recovery 
sometimes  takes  place,  occurring  in  about  25  per  cent,  of  the  instances, 
according  to  Willard*s  statistics. 

Diagnosis. — In  view  of  the  usual  history,  the  predominating  fea- 
ture—trismus — together  with  the  early  appearance  of  rigidity  at  the 
back  of  the  neck,  will,  as  a  rule,  render  the  diagnosis  a  simple  one, 

Strf/rhnin-poinonwg  is  distinguishable,  but  often  great  care  is  needed 
in  making  the  distinction.  The  following  points  belonging  to  each  may 
be  contrasted : 
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Trtakps.  Strychnin -poidOKiKa.' 

History. 

Reception  of  ti  wound,  i^enenilly  follow&d      Injj^estion  of  t^trycliniti,  followed  inmiedi* 
by  a  period  of  incubation.  &Uily  by  the  symptoms. 

Begins  with  lockjaw ;  later  spremls  down-      Begitis   with   gastric   disturbance    or   a 
ward  (the  arms  atid  htinds  escaping).  tetanic  contraction  of  all  the  extrem- 

ities, 

S^mptmns, 


KeEex  spaams  not  present  at  the  outset. 

Ri^riditj    is    persi^tent^    except    in    the 

rbroni 
The 

weeks. 
Cultures   niafte    from  the  diacharpes  of 

the  wound  show  the    bad  11  us   tetaui. 


IS    persistent  J 
form, 
course   is   prolonged   into   days  or 


Violent   conruUions    present    from    the 

ouMet. 
Intervals  of  complete  relaxation  occur. 

Course  i»  brief,  terminating  in  death  or 

recovery. 
Examination  of  the  gastric  contents  ahowi 

Btrjcbnin. 


i 


Tetany  gives  rise  to  a  spasm  of  long  duration  affecting  the  extrem- 
ities (hands  in  particular)  and  the  larynx,  with  absolute  intermissions; 
it  is  also  characterized  by  a  peculiar  posture. 

Ili/drophobia  is  discriminated  from  tetanus  by  the  history  of  a  bite 
from  an  animal,  bv  t!ie  predominance  of  the  retlex  spasm  of  the  respir- 
atory apparatus,  by  the  intensity   of  the   psychic   disturbance,  and   by  ] 
the  absence  of  loclvjaw  and  o|>isthotonos. 

Course  and  Ptognosis. — In  the  acute  form  the  course  is  brieC 
rarely  exceeding  ten  days,  and  the  prognosis  is  most  unfavorable.  Death  M 
re.>*ults  from  asthenia,  beart-tailure,  or  asphyxia  (during  the  [laroxysm),  W 
According  to  Richtcr's  statistics*  SS  per  cent,  of  military  cases  are  fatal. 
In  idiopathic  or  rheumatic  cases  the  Uioriality-rate  is  under  50  per  cent. 
Clironic  tetanus  gives  a  less  grave  prognosis  than  does  acute.  In  the 
new-born  recovery  is  so  rare  that  when  it  occurs  the  diagnosis  may  be 
called  into  ^juestion. 

Treatment. — ^In  traumatic  cases  the  wound  must  be  disinfected  and 
thoroughly  cauterized.  In  order  to  do  this  efleetively,  the  agents  em- 
ployed must  be  brought  in  contact  with  every  portion  of  the  wound,  s^H 
that  punctured  wounds  must  first  be  laid  open.  Excision  of  the  w^ound!^ 
and  even  ampniation*  may  be  advisable  in  some  cases.  The  fact  that 
the  deadly  poii^on  is  developed  at  the  site  of  infection  gives  to  the  local 
measures  supreme  importance  in  the  treatment  of  tetanus. 

The  patient  should  occupy  a  secluded  room   with  little  light   and  a 
carefully  regulated  temperature.     A  single  nurse  will   suffice,  and  all 
sources  of  external  irritation  should  be  avoided.     A  nourish iog  diet 
demanded,  and  rectal  feeding  must  be  instituted  as  soon  as  it   is  found 
that  food  cannot  be  administered  per  oram,  or  the  food  may  be  intr 
duced  by  means  of  a  small  stomach-tube  or  catheter  passed  through  thl 
nostril.     Stimulants  slioidd  not  be  spared   when   the  heart's   action   he 
comes  tmick  and  feeble.     In  one  of  my  own  cases  hypodermic  injection 
of  strychnin  antl  digitalis  probubly  saved  the  patient's  life.     The  spasms 
are  best  controlled  by  chloroform-inhalations,  ami  during  the  intervals 
the  patient  should  be  kept  under  the  influence  of  morphin,  administere 


MUSCULAR  RHEUMATISM 


363 


Sttbciltaiieously.  Among  otber  remedies  tbiit  iiave  sometimes  been  suc- 
cessfully employed  are  chloral  hydrate  and  Calabar  bean.  The  foriaer 
may  be  exhibited  in  rectal  injection  (gr.  xl — 2.5H  at  a  dose),  to  be  re- 
peated at  intervals  of  six  to  eight  hours  until  the  8]>asm  is  overcome. 
The  heart,  however,  must  be  carefully  guanled-  Rarely,  good  results 
have  been  obtained  from  the  use  of  iiotassium  bromid,  curare,  nitrite  of 
amyU  belladonna,  and  cannabis  indiea. 

Tetanus-ant  it  oxin  has  been  recommended  for  the  cure  of  the  disease, 
and  is  prepared  both  in  fluid  (antitoxin  serum)  and  dry  form.  The  for- 
mer deteriorates  in  quality,  in  consequence  of  which  fact  Roux  and 
Vaillard.  as  well  a^^  Tizzoni  and  Cantani,  have  adopted  the  method  of 
drying  the  seruni.  A  dried  prejmration  is  ulso  obtainable  from  ilerck 
and  his  agents  in  the  form  of  tubes  containing  from  4  to  5  grams  each ; 
at  the  time  used  it  may  be  dissolved  in  water  ur  in  glycerin.  Of  Tiz- 
soni*s  antitoxin  2.25  grama  are  to  be  given  at  the  first  dose,  and  0.6 
grams  at  subsequent  doses.  Huebner  *  has  studied  carefully  the  im- 
munizing value  of  Tizzoui's  tetanus-antitoxin,  and  fmds  that  in  the 
strength  recommended  by  its  atitlior  it  is  powerless  to  cure  cases  of 
tetanus  in  the  human  being  if  grave  or  if  brought  under  treatment  at  a 
late  periotL  Kanthack's  and  Kneass's  -  recent  statistical  analysis  also 
shows  that  the  question  as  to  its  valne  is  still  mb  Judke. 


INPEOTIOUS  DISEASES  OF  UNKNOWN  ETIOLOGY. 

MUSCULAR    HHEUMATISM. 
( Mt/iihjia.  \ 

Definition. — A  common,  painful  disease  of  the  muscles  and  of  the 
structures  to  which  they  are  attached  (fascitis  and  periosteum),  probably 
due  to  an  attenuated  form  of  the  virus  of  acute  articular  rheumatism. 
Leube  contends — and  very  properly,  I  think — that  muscular  rheuma- 
tism is  a  general  disease  with  local  symptoms.  The  latter  may  he  seated 
in  different  parts  of  the  body,  and  in  this  way  give  rise  to  a  number  of 
leading  sub-varieties,  and  it  may  either  accompany  acute  and  chronic 
rheumatism  or  it  may  he  experienced  as  an  indejiendent  disease.  I  have 
also  met  with  several  instances  in  which  it  followed  joint-rheumatism, 
and  Leube  lias  seen  it  precede  the  latter.  This  observer  n«jted  on  one 
occasion  that  half  the  beds  in  his  ward  were  occupied  by  patients  with 
thie  disease,  giving  evidence  of  an  epidemicity.  Certain  authors,  how- 
ever, believe  that  the  affection  is  a  neuralgia  of  the  sensory  nerves  of  the 
muscles. 

Pathology, — In  fatal  cases  (these  are  exceedingly  rare)  the  affected 
muscles  show  a  swelling  of  the  fibers  and  more  or  less  granular  change. 
In  long-standing  cases  an  atrophy  of  the  muscles,  due  to  trophic  dis- 
turlmoce,  may  be  observed. 

Etiology. — Among  the  disposing  influences  that  are  most  import- 
ant in  the  causation  of  the  affection  are — (1)  The  rlwuitnttie  diat/tems 
>  iMuttch,  med.  Woek,  Aug.  16,  1894.         Vuwrn.  Amvr.  Med.  J«»/jc,,  July  18,  1890. 
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(appropriate  soil);  (*2)  Hert'diti^  ;  (8)  Ejrpoiure  to  cold,  damp,  and  str«nj| 
air-€nrreiit9,  especially  after  heavy  exercise  or  during  free  perspiration: 
(4)  Sex,  owing  to  the  more  frequent  exposure  of  men  while  following 
their  occupations ;  (5)  -^4^;*?.  It  is  met  with  at  all  ages,  but  acute  and 
subacute  forms  most  fret[uently  occur  among  children  and  young  adults, 
while  the  chronic  form  most  frequently  affects  elderly  persons  ;  {6)  Pre- 
viom  attacks  increase  the  susceptibility  to  tbe  disease,  as  in  acute  artic- 
ular rheumatism. 

Symptoms* — In  ihe  majority  of  instances  the  clinical  symptomi 
are  local  Out  of  200  cases  Leube  found  fever  in  about  one-third,  the 
temperature  rarely  exceeding  102°  F.  (38,8°  C.)  for  two  days  in  dum- 
tion,  and  far  more  often  remaining  norraat  In  one-sixth  of  Leube'^ 
cases  there  was  a  cardiac  murmur,  that  disappeared  under  treatment  in 
one-half  of  this  number.  The  most  conspicuous  local  symptom  is  th*? 
pain,  which  is  sometimes  sbarp,  lancinating,  and  paroxysmal,  though  it 
may  be  deeply  seated,  dull,  and  constant.  The  changes  are  essential) v 
those  of  myositis.  In  the  acute  form  there  ia  often  an  extensive  rouna- 
cell  infiltration  of  the  connective  tissue*  with  swelling  and  partial  de- 
generation of  the  muscular  fibers  and  the  formation  in  them  of  vacuoles. 
In  the  chronic  i^>rm  there  is  a  proliferation  of  the  interfascicular  con- 
nective tissue,  and  the  muscle-fibers  exhibit  slight  granulation  and  in- 
crease in  the  number  of  nuclei.  The  pathology  of  this  condition  is 
very  indefinite.  It  is  acjgravated  at  night  in  most  cases,  and  also  bj 
contraction  of  the  affected  muscles,  by  weather  changes,  and  in  acute 
forms  by  pressure.  In  long-continued  cases  pressure  with  the  broud 
side  of  the  hand  usually  affords  relief.  The  duration  of  the  afTection 
is  exceedingly  variable;  it  usually  ranges  from  a  few  hours  to  several 
days,  but  mav  rarely  pursue  an  apparently  endle.^9  course.  « 

LeadiDg  Cimicar  Varieties. — (1)  Lumbago  {Mffafgia  LmnhaU$y'^m 
This  is  the  most  commun  form,  and  may  be  taken  as  the  type  of  tbe 
myalgias.  The  onset  is  sudden,  sometimes  intensely  so,  and  the  lum- 
bar  muscles  are  exceedingly  painful  and  sensitive.  Motion,  such  iS 
stooping  or  turning  the  body  or  rising  from  the  sitting  position,  causes 
intense  exacerbations  of  pain.  The  affect iou  ticcurs  most  frequently  in 
laboring  men,  its  course  being  brief,  as  a  rule,  and  recurrences  frequent,  ■ 

(2)  Fleurodynia.^This  term  implies  involvement  of  the  intercosUilB 
muscles,  an«l  less  fi-equently  of  the  pectorals  and  the  serratus  m&guus. 

It   is   unilateral,  atid   oftener   affects   the  left   than  the  right  side,  and 
causes  untold  suffering,  since  it  is  constantly  aggravated  by  the  normal 
respiratory  excursions.     The  pain  is  also  intensified  by  pressure,  reach- , 
ing,  etc.,  and   by  movement  of   the   trunk,   sneezing,   and  cougbinM 
Fortunately,  it  is  not  a  very  freijuent  affection.     Similar  symptoms  maj 
be  occasioned  l>y  trauma ti*?m  in  which   the  fibers  of  the  thoracic  mi 
cles  are  laceriited,  and  there  is  also  great  danger  of  confounding  pleur 
dyuia  with  costnl  periostitis  and  with  pleurisy, 

(3)  Torticollia  {}ft/a!ijift  Cervicaiti!(). — ^11  ere  the  muscles,  some  or  nil, 
on  one  side  of  the  neck,  and  at  times  the  throat,  are  implicated.     Thej 
head  is  held  toward  the  affecte>l  side,  so  as  to  relax  the  group  of  mu9 
cles  invrdved,  and  on  attempting  to  turn  it  the  patient  rotates  his 
tire  body  in  a  pivot-like  manner.     The  complaint  is  frequent  in  yoi 
persons. 
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(4)  Gephalodynla. — By  this  term  is  nieunt  rheumatism  of  the  head* 
muscles  of  the  scalp  and  fascife.  It  is  by  iin  means  an  iiifre*^ueiit  con- 
dition, and  may  be  either  general  or  local,  being  soinetinies  limited  to 
tbe  frontal,  temporal »  or  occipital  muscles.  The  pain  is  severe  and 
greatly  increased  on  motion  of  the  scalp. 

(5)  Other  terms  descriptive  of  localized  forms  of  muscular  rheuma- 
tism are  employed :  (/i)  OtHodgftifi  f  myaltjia  of  the  deltoid) ;  {l*}  Donn- 
d^nia  (involvement  of  the  muscles  of  the  upper  part  of  the  back,  etc.); 
(e)  Abdominal  rheumatism  (myalgia  of  the  muscles  of  the  abdomen); 
(d)  Rheumatic  myo9iti%  of  the  extremities. 

Diagnosis. — This  is  assured  by  the  etiologic   influences  and   the 

Presence  of  pain,  which  is  greatly  increased  by  muscular  contraction. 
'he  presence  of  fever  does  not  exclude  the  aft'ectiou.  It  differs  from 
nturahjia  in  that  there  are  no  painfid  points,  and  in  that  firm  pressure 
with  the  broad  hand  often  affords  relief.  Dernmtn-miio^kk  must  not  be 
confounded  with  muscular  rheumatism  rnverricht  first  distinguished 
the  former  from  the  latter,  shouiug  that  there  are  present  jiain  and 
swelling  of  the  muscles,  as  iti  oiuscular  rheumatism,  but  additionally 
redness  (erythema)  and  hyperesthesia  of  the  skin,  while  the  joints  usu- 
ally escape.  Rovere,  however,  reports  a  case  occurring  in  the  course 
of  diabetes  mellitus  in  which  there  was  a  joint-inflamm?ition  resembling 
that  of  rheumatism.  Of  general  symptoms,  the  chief  ore  fever  and 
physical  prostration.  The  spleen  is  enlarged,  and  angina  nnfi  hemor- 
rhages have  been  noted.  The  disease  is  obviously  infectious,  prohatdy 
septic  in  nature,  and  occurs  in  fatal  as  well  as  in  the  mild  or  favorable 
forms.  Dermato-myositis,  unlike  muscular  rheumatism,  which  is  more 
common  among  men^  is  seen  more  frequently  in  women^  especially 
servants. 

The  prognosis  is  good,  the  disease  never  directly  endangering  life, 
though  a  person  may  be  more  or  less  incapacitated  for  work  by  muscu- 
lar rheumatism. 

Treatment. — Severe  and  acute  forms  demand  the  us^e  of  opiates 
internally  and  anodyne  and  hot  applications  externalty.  When  eases 
are  seen  early,  morphin,  administered  bypodermically,  may  serve  to  relieve 
the  pain  and  cut  short  the  disease.  In  acute  cases  the  salicylates  and 
other  antirheumatic  reme<Ues  are  to  be  employed.  Hot  fomentatiuns 
give  comfort,  and  the  Turkish  bath  may  end  the  attack  if  it  can  be  used 
sufficiently  early.  The  hot-water  bag,  sjionging  with  water  as  hot  as 
can  be  borne,  or  dry  heat  in  the  form  of  bags  filled  with  heated  salt  or 
heated  hops,  will  all  do  gnod  service.  For  the  dull  pain  which  is  so  dis- 
tressing in  some  cases  of  torticollis  the  aft'ectefl  muscles  may  be  covered 
with  flannel,  over  which  a  warmed  flatiron  may  be  passed  for  a  few 
miDntes.  This  is  an  efficient  expedient.  For  lumbago  acupuncture  is 
highly  commended.  Needles  of  from  three  to  four  inches  (7. '^10  cm.) 
in  length  (ordinary  bonnet-needles,  sterilized,  will  do)  are  thrust  into 
the  lumbar  muscles  at  tlie  seat  of  the  pain  and  withdrawn  after  five  or 
ten  minutes  (Osier).  Blisters  have  been  recommended,  but  I  have  tried 
them  frequently  witliout  beneficial  effects  in  any  case.  In  subacute  and 
obstinate  cases  I  have  recently  obtained  good  resylts  from  the  use  of  a 
20  per  cent,  ointment  of  salicylic  acid  freely  rubbed  into  the  skin.  Active 
ritb  anodyne  and  stimulating  liniments  (the  latter  when  pain  ia 
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not  great)  is  worthy  of  trial.  Massage  and  electricity  (the  constant  cur- 
rent in  partictilar)  are  sometimes  efficient,  and  in  chronic  case^  pota^ 
sinm  iodid,  gnaiacum,  and  arsenic  (the  latter  in  small  doses)  should  he 
tried*  The  same  measures  of  prophylaxis  are  to  be  adopted  as  io 
chronic  rheumatism,  and  ihe  condition  of  the  general  health  must  al^o 
be  looked  to,  every  endeavor  being  made  to  maintain  the  proper  cjualitv 
of  blood  and  perfect  nutrition. 

CHRONIC   ARTICULAR  RHEUMATISM. 

definition. ^ — An  affection  of  the  articular  structures  which  develops 
slowly  and  gradually  and  may  be  dependent  upon  the  8am e  causes  ai 
the  preceding  forms.  Rarely  it  is  a  sequence  of  acute  or  subacute 
attacks. 

Pathology* — The  joints,  as  a  rule,  do  not  show  pronoiinced  gross 
lesions,  there  being  some  degree  of  synovial  injection  and  also  some, 
though  not  much,  effusion*  Inflammatory  thickening  of  the  articular 
and  periarticular  structures  (capsule,  ligaments,  sheaths  of  the  tendons, 
etc/)  with  contraction,  is  noted^  and  is  a  change  which  deforms  and  stif- 
fens some  joints  to  a  certain  extent.  Superficial  erosions  of  the  carti- 
lages may  also  be  witnesi^ed,  and,  as  stated  under  the  Clinical  History 
of  Acute  Articular  Rheumatism,  muscular  atrophy  supervenes  in  long- 
standing cases  of  arthritis.  The  probable  causes  of  these  imporUuit 
changes  have  been  pointed  out  in  connection  with  the  latter  disease. 
When  the  shoulder-joint  is  the  seat  of  chronic  inflammation,  this  inus- 
cubir  atrophy  (affecting  chiefly  the  deltoid)  reaches  its  highest  degree 
of  development, 

Btiology* — (if)  Aije  predisposes  to  the  affection.  Though  it  may  ap- 
pear at  any  age,  the  greatest  number  of  cases  is  furnished  by  the  years 
from  forty  to  sixty,  {h)  Sex  exerts  a  slight  influence,  the  disease  being 
cdjserved  most  fret [Uently  among  females,  (r?)  External  a^eneies^  as  [pov- 
erty and  occupations  which  entail  exjiosure  to  cold  and  dampness,  act 
as  predisposing  influences.  (W)  Hen-dfhj  may  operate  to  favor  its 
development. 

S3rtnptoms. — The  involved  joints  may  not  present  any  markedljr 
visible  evidences  of  disease,  and  perhaps  the  most  prominent  local  symp- 
tom  is  pain,  inc reused  often  at  night  as  well  as  by  approaching  culd  or 
damp  weather.     Both  the  larger  and  smaller  joints  are  involvefl.  tlioutih 
the  former  to  a  greater  degree,  and  yet,  though   usually   multipkN  the 
disease  may  be  limited   to  one  joint  (knee,   hip,  shoubler,  etc.).     Tbc 
joints  are  somewhat  swollen,  at  times  slightly  reddened,  tender  Upon 
pressure,  and  their  mobility  is  generally  restricted.     Pain  and  stiffDcftftj 
are  most  marked  in   the  morning  hours  (after  rest),  and  often  largely] 
disap[iear  with  each  returning  evening  (after  use).      All  the  local  syiiip 
tonis  .ire  subject  to  exact*rbations  and  remissions.      A  peculiar  crcpita*! 
tion  may  be  elicited  on  applying  the  hand  over  the  affected  joints  during] 
motion,  and  eventually  ankylosis,  with  some  degree  (usually  slight)  of  J 
distortion  of  the  joints,  may  occur. 

The  general  teatures  are  usually  conspicuous  by  their  absence.  Xdl 
fever  is  present,  and.  in  most  instances,  there  is  no  serious  impairmeal 
of  the  general  health,  Dn  the  other  hand,  as  the  result  of  constanl! 
suffering,  a  wretched  general  condition  with  marked  anemia  and  debilit 
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may  finally  be  reaclieJ,  such  patients  ofteu  passing  sleepless  nights  and 
suftering  severely  from  dyspepsia.  Clironic  endocarditis  may  develop 
iilong  with  the  chrunic  articular  changes — a  not  iincotnnion  association, 
though  frequently  the  history  of  a  previous  attack  of  acute  rheumatism 
is  also  obtainable,  to  which  the  endocarditis  may  be  attrihuted  (for  the 
difiTerential  iliagnosis  of  this  disease  vide  Arthritis  Deibrraans). 

Prognosis. — Full  recovery  is,  with  but  few  exceptions,  out  of  the 
i{uestion.  A  cure  may  rarely  be  eftected  if  the  case  come  under  appro- 
priate treatment  in  the  incipient  stage.  The  disease,  however,  rarely 
shortens  the  duration  of  life,  though  it  may  do  so  by  interfering  with 
the  nutritive  processes,  the  latter  effect  resulting  from  loss  of  sleep  (due 
to  pain)  and  inability  to  take  active  exercise* 

Treatment* — {a]  The  local  measures  bold  first  place.  The  affected 
joints  should  he  enveloped  in  flannel  at  all  times,  and  underneath  the 
latter  may  be  applied  cold  cloths,  and  the  whole  covered  with  oiled  silk. 
On  the  other  hand,  sponging  the  joints  freipiently  with  hot  water  also 
famishes  good  results,  relieving  decidedly  the  pain  and  stiffness.  Blis- 
ters have  been  employed,  but  I  have  failed  to  see  aoy  benefit  from  their 
use,  except  in  the  cases  in  which  effusions  were  present.  In  removing 
the  latter  they  are  most  efliicacious.  In  the  absence  of  synovial  effusion 
the  thermo-cautery  is  to  be  preferred  to  blisters,  and  for  the  swelling 
and  stiffness  massage  with  passive  movement  affords  excellent  results. 
Massage  is  also  valuable  when  atrophy  of  the  adjacent  muscles  exists ; 
and  in  these  so-called  *' rheumatic  paralyses"  electricity  is  an  important 
help.  The  application  to  the  joints  of  iodin  and  stimulating  liniments 
is  more  or  less  serviceable. 

{b)  Hygiemc  Measures. — The  diet  should  be  nutritious  and  ready  of 
digestion,  since  dietetic  errors,  with  their  usual  baneful  consc«juences, 
tend  to  aggravate  the  arthritic  condition.  The  patient  should  adopt 
and  continue  in  moderately  active  exercise  until  compelled  to  omit  it  on 
account  of  the  advancing  joint-lesions.  Cold  spongiugs  of  the  skin-sur- 
face, followed  by  active  friction,  has  a  good  effect  in  that  it  lessens 
cutaneous  sensitiveness, 

(f)  Internal  remedies  do  not  control  the  morbid  process  directly, 
although  arsenic,  iodin.  potassium  iodid,  guaiacol.  and  other  agents  are 
much  used  for  this  purpose,  but  their  effects  are  usually  limited,  and 
never  brilliant.  It  should  be  our  aim  to  maintain  the  general  health  at 
a  maximum  level  by  the  employment  not  only  of  the  sanitary  means 
before  alluded  to,  but  also  by  tonics  (iron,  (juinin,  strychnin,  etc.).  I 
have  found  a  course  of  cod-liver  oil,  continued  for  a  long  period  of  time, 
the  most  serviceable  form  of  internal  medication. 

(d)  In  general  terms  liydrotherapy  is  an  important  adjuvant  to  the 
treatment. 

The  thermal  springs  whose  w^aters  are  alkaline  or  contain  sulphur, 
and  of  which  the  hot  springs  of  Arkansas  and  Virginia,  and  the  Rich- 
field Springs,  New  York,  furnish  good  examples,  have  been  strongly 
advocated*  and  sometimes  prove  curative  in  their  effects.  I  have  seen 
excellent  results  from  the  methodic  use  of  hot-water  baths  at  a  constant 
temperature  (100''  to  105°  F.— ^T.?""  to  40.5"  C),  combined  with  passive 
motion  and  careful  manipniation  of  the  affected  parts.  If  the  latter  be 
adopted,  every  precaution  must  be  used  to  avoid  exposure  to  cold  or 
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draft  during  and  after  the  baths^  whicb  should  not  be  proloDged  beyond 
ten  minutes. 

^W^EIL'S  DISEASE. 
{Acute  Febrile  JanHtJue ;  Fiedler  n  DUease.) 

Definition. — An  acute  febrile  ilisease,  probably  specific  in  origim 
an<!  characterized  by  jaundice,  remittent  fever,  and  muscular  pains,  h 
usually  runs  a  definite  course  and  terminates  by  lysis. 

Pathology. — ^During  the  comparatively  recent  studies  of  the  post- 
mortem lesions  occurring  in  this  disease  very  little  has  been  noted.  Tlie 
liver  and  spleen  are  soraettmes  the  seat  of  an  active  hyperemia,  uofl 
occasionally  some  ^astro-in test i mil  irritation  is  present.  The  cortical 
substance  of  the  kitlneys  is  swollen  and  mottled,  and  the  epithelium  uf 
the  tubules  and  glomeruli  shows  cloudy  swelling, 

Etiology, — The  exciting  cause  of  the  disease  is  probably  some 
specific  mierobic  agent,  but  as  yet  no  bacillus  has  been  finally  shown  to 
be  responsible  for  the  affection.  Jaeger  claims  that  it  is  due  to  infectioa 
by  the  haciUu»  proteufi  j!tf**res<:ens. 

PredispoBlng  Causes. — Among  these  may  he  mentioned  the  following: 

(a)  A^t'. — The  age  of  the  patient  usually  varies  from  twenty  to  foru 
years. 

(b)  Oceupatmn  — This  seems  to  have  little  connection  with  the  cause, 
though  in  a  certain  few  eases  the  disease  has  been  noted  as  occurring 
among  butchers. 

(r)  Sex  <fntl  S*'ft»otL — Most  of  the  recorded  cases  occurred  in  male* 
and  during  the  summer  montlis. 

Symptoms. — The  disease  is  usujilly  ushered  in  by  a  chill,  followed 
by  fever,  hejidache,  and  pains  in  the  muscles  that  may  be  agoniiiog^ 
Jaundice  usually  appears  on  the  second  day,  and  may  either  be  slight 
or  very  intense :  if  it  be  due  to  obstruct  ion »  the  stools  are  gray-colored, 
showing  the  absence  of  bile.  The  fever  is  of  the  remittent  type,  ran- 
ning  from  ten  to  fourteen  days  and  terminating  by  lysis.  Xau!*ea, 
vomiting,  and  diarrhea  may  also  occur,  but  are  rare.  The  liver  and 
spleen  an^  often  enlarged,  t!ie  latter  being  tender  on  pressure.  The 
urine  is  febrile,  high-colored,  and  often  shows  the  presence  of  albumin* 
with  tube-casts,  and  sometimes  blood.  In  grave  M>ut  rare)  eases  cere- 
bral symptoms,  suelj  as  delirium,  convulsions,  and  coma,  may  occur  and 
prove  fataL 

Prognosis.' — The  fata!  cases  on  record  are  very  few%  and  the  prog- 
nosis, both  as  to  life  and  recovery,  is  good. 

The  treatment  is  purely  symptomatic. 


SOHLAMMFIEBER. 
(Othrjhcketi ;   Enidte^dterJ) 

An  epidemic  disease  that  occurred  in  the  basin  of  the  Oder  River 
and  its  branches  near  Breslau  during  the  summer  of  1891.  supf 
in  consequence  of  the   floods  of  March.      It  was  carefully   studied 
Miiller  of  Marburg. 

Nothing  is  definitely  kuMwn  concerning  its  pathnlogy  or  its  etiolog 
save  the  fact  that  it  prevailed  mainly  among  young  persons  who  work 
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ID  the  recently  flooded  districts.  It  was  not  communicated  by  contact. 
Susceptibility  to  the  disease  was  general,  and  seemed  to  be  influenced 
neither  by  the  sanitary  surroundings,  food,  nor  by  the  water.  The  first 
cues  occurred  in  June,  and  by  October  the  intensity  of  the  epidemic 
luui  passed.     The  incubation  was  from  eight  to  twelve  days. 

Clmieallyj  the  disease  has  not  been  satisfactorily  classified,  but 
Miiller  shows  the  resemblance  in  certain  respects  to  WeiFs  disease, 
irhich  may  occur  at  times  without  jaundice.  He  would  include  both  in 
the  same  group  of  diseases,  and  hence  it  is  deemed  unnecessary  to  de- 
seribe  the  symptoms  of  '^  Oderflecken ''  separately.  Few  deaths  occurred. 
Ifo  special  form  of  treatment  has  been  adopted. 

# 
MALTA  FEVER. 
{Mediterranean  Fever ;  Rock  Fever.) 

Definition. — ^An  acute,  infectious  disease,  caused  most  probably  by 
the  Mierococeus  melitetmSy  and  characterized  by  periods  of  remittent 
ferer  that  are  separated  by  shorter  periods  of  apyrexia.  It  is  endemic 
in  Malta,  and  from  time  to  time  is  encountered  there,  as  well  as  at 
Ktples  and  other  Mediterranean  ports,  in  epidemic  form.  No  essential 
ftthologic  lesions  have  been  identified  with  the  disease.  Hughes^ 
noted  an  enlargement  of  the  spleen  and  of  the  mesenteric  glands,  also 
irregular  patches  of  congestion  in  the  alimentary  tract,  and  grave  cases 
exhibited  bronchitis  or  broncho-pneumonia. 

Etiology. — The  Micrococctts  melitensis  has  been  found  in  the  organs 
twenty-one  times,  and  is  readily  recognized  morphologicallv  and  by  cul- 
tare.  Bruce  in  two  cases,  and  Hughes  in  four,  reproducea  the  disease 
in  monkeys  by  the  inoculation  of  pure  cultures  of  the  organism.  Young 
persons  are  most  frequently  affected. 

Symptoms. — The  incubation-period  lasts  from  five  to  ten  days,  and 
the  disease  develops  gradually  like  typhoid  fever,  though  it  is  a  aistinct 
tfection.  Headache,  anorexia,  languor,  and  fever  (often  preceded  by 
ilight  shiverings)  are  present,  the  fever  being  of  the  remittent  type, 
though  irregular,  and  lasting  one,  two,  or  three  weeks.  It  then  dis- 
ippears,  to  be  followed,  after  an  apyrexial  period  of  two  or  three  days, 
by  a  relapse,  with  rigors,  high  fever,  and  delirium,  and  sometimes  by 
ditrrhea  and  increased  prostration.  The  relapse  frequently  lasts  from 
Stc  to  six  weeks,  and  then  usually  gives  place  to  convalescence.  At 
the  end  of  another  week  or  two  a  second  relapse  somewhat  similar  to 
the  first  sets  in,  with  rigors,  an  intermittent  type  of  fever-curve,  ex- 
treme prostration,  and  general  rheumatoid  symptoms.  The  latter  may 
be  80  marked  as  to  prohibit  voluntary  muscular  movements  of  any  kind. 
This  most  distressing  condition  may  either  terminate  in  recovery  or, 
after  the  lapse  of  one  or  even  two  months,  there  may  be  a  repetition  of 
the  whole  group  of  symptoms. 

In  grave  cases  the  temperature  is  continuous  and  death  may  occur  in 
hyperpyrexia  (Hughes).  The  symptoms  and  course  of  the  disease  re- 
lemble  those  of  malarial  fever,  but  the  plasmodium  is  absent.  The 
•pieen  is  enlarged  during  the  first  five  or  six  weeks,  and  then  returns  to 
iti  normal  dimensions. 

'  Annaie$  de  rinstUtU  PaaUur. 
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The  duration  is  variiible,  ohstlaate  cases  lastiogsix  montlis,  l>ul  tbe 
mean  length  of  shiy  in  the  hos]>ital  is  from  seventy  to  ninety  tJuvs. 
There  is  marked  anemia  in  protracted  cases.  The  mortality  is  about  i 
per  cent. 

The  treatment  is  to  be  directed  toward  sustaining  the  strength  of 
the  patient  by  noorishing  lit^uids  and  stimulants.  The  fever  is  uuiif 
feeted  by  <juinin  or  arsenic,  and  is  to  be  met  by  hydrotherapy.  Tonics, 
including  iron,  are  needed  to  overcome  the  sequential  anemia  and  debility 


FEBRIOULA. 
(Simph  Coiitfntted  Fever;  Ephemeral  Fi^ver.) 

Definition* — A  brief  febrile  attack,  unattended  with  definite  local 
lesions,  and  of  varied,  often  indeterminate,  etiology,  A  true  ephemeral 
fever  is  one  that  lasts  about  twenty-four  hours,  while  the  t4?rm  simple 
continued  fever  or  febricula  is  given  to  cases  lasting  a  longer  time — from 
three  to  si.x  or  more  days. 

The  cases  are  so  diversifieii  with  reference  to  their  etiology  an^l 
clinical  relations  as  to  make  it  desirable  to  group  them  roughly  uader 
several  heads ; 

(ff)  A  large  group  of  cases  in  which  a  ^euttro-intestinal  disturbance 
is  the  only  assignable  cause.  The  latter  may  take  the  form  of  indi- 
gestion due  to  cold  or  more  often  to  errors  in  diet  (jiarticularly  the  u*e 
of  tainted  food-stnfls),  accompanied  by  absorption  of  toxic  substances; 
or  it  may  con.^ist  of  the  gastro-intestinal  catarrh  so  freijuently  met  with 
in  young  children* 

(A)  I'ndeveloped  or  abortive  forms  of  the  infef'tiftus  disease$  (trphoid, 
typhus,  rheumatism).  These  affections,  particularly  during  times  of 
epidemic  [irevalence,  may  run  a  brief  course  without  manifesting  any 
of  their  distinctive  characters.  In  abortive  types  (particularly  of 
typhoid  fever)  the  invasion-symptoms  are  apt  to  be  well  marked,  biif 
the  more  characteristic  features  fail  to  appear.  Thus  diseases  tha  ' 
ordinarily  manifest  a  characteristic  eruption  (e.  g.  scarlet  fever,  measlea 
erysipelas)  uKiy  run  their  course  without  doing  so,  or  the  eruption  ma^ 
escape  ob>iervation. 

(f)  It  may  follow  expomtre  to  the  summer  sun   or  excesmte  heat^  i 
exhaustion  of  tiw  ticrro^ts  Sifstem. 

(d)  It  is  not  infrequently  tbe  result  of  a  sliglit  and  unnotieetl  fo^^l 
ize d  iitjh I m  m atio n  (tonsillitis,  b  ro n c h  i  t i s ,  1  y  in  p h  ad  en  i  t  i s^  etc. ) . 

(e)  The  itihahition  of  m^wer-f/ag  or  t4hvr  noxtauit  rapors  (such  as 
anations  from   decomposing  organic   matter)  may  produce   an   aber 
form  of  the  fever,  and  sewer-air  has  been  mentioned  elsewhere 
cause  of  a  mild  form   of  sapremia  (vide  Septicemia). 

SytnptomSp — It  is  to  be  remembered  at  the  outset  that  a  singM 
symptom,  peculiar  to  all  cases,  is  the  fever.  The  onset  is  generalU 
sudden,  and  especially  in  ephemeral  fever,  but  it  may  be  gradual;  il 
sudden  there  is  rarely  either  a  chill  or  vomiting,  while  in  neurotic  chil  -■ 
tlren  a  convulsion  may  occur.  The  temperature  ascends  quickly  ti^* 
102°-10:i^  F.  (39.4^^  (j.)  or  over,  pursues  tbe  continued  type,  anil  a-^— 
the  end  of  one,  two,  or  more  days  subsides  ubru|>tly  l^y  crisis.  Thcr^J 
are  accompanying  symptoms,  many  of  which  are  due  to  the  fever,  sud^B 
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as  headache,  hebetude,  mild  delirium,  flushed  countenance,  a  full  rapid 
pabe,  anorexia,  constipation,  scanty  high-colored  urine,  and,  not  rarely, 
lierpes  labialis.  Defervescence  may  be  attended  with  critical  sweats, 
djirrhea,  or  a  copious  flow  of  urine.  Special  types  {e.  g.  cerebral,  gas- 
tric) may  be  observed,  due  to  the  predominance  of  the  symptoms  pre- 
aented  by  individual  organs  or  systems. 

Id  another  class  of  cases  the  access  of  simple  fever  may  be  less  sud- 
den, the  maximum  level  attained  being  somewhat  lower  and  the  attend- 
ing phenomena  less  acute  and  pronounced.  The  course  is  more  pro- 
tncted,  though  rarely  exceeding  a  week  or  ten  days,  and  the  deferves- 
cence is  not  so  abrupt. 

The  diagnosis  necessitates  the  exclusion  of  other  acute  fevers.  The 
ifections  from  which  it  is  most  difficult  to  distinguish  febricula  are 
^koid  feveTj  scarlet  fever^  tonnllitiSy  larval  pneumonia,  and  menin- 
ftti$  (in  children).  In  febricula,  however,  there  is  an  absence  of  local 
manifestations  and  of  physical  signs  pointing  to  consolidation  of  the 
langs;  characteristic  skin-eruptions  are  also  absent. 

The  prognosis  is  good. 

Treatment* — Few  cases  require  treatment  other  than  rest  in  bed 
and  liquid  nourishment  for  several  days.  Cooling  drafts  internally,  and 
mild  forms  of  hydrotherapy  (spongings,  ice-caps)  externally,  are  indi- 
cated. If  traceable  to  gastro-intestinal  disturbance,  a  laxative  usually 
proves  beneficial  and  effective.  It  should  be  followed  by  intestinal 
antiseptics.  Unless  it  is  clear  that  the  ^iven  case  is  non-infectious  and 
non-contagious,  isolation  of  the  patient  should  be  ensured. 

MILK-SIOKNESS. 

Definition. — A  peculiar  infectious  disease,  occurring  both  in  man 
tnd in  the  lower  animals,  when  it  is  known  as  "trembles."  The  dis- 
ease is  unknown  east  of  the  Alleghany  Mountains,  but  throughout  many 
of  the  Western  and  South-western  States  it  formerly  prevailed  very  ex- 
tensively, with  fatal  effect.  It  has,  however,  been  almost  exterminated 
M  the  result  of  denudation  of  the  forests  and  the  advancing  cultivation 
of  the  virgin  soil.  It  still  prevails  in  parts  of  North  Carolina  (Osier), 
»nd  until  very  recent  times  has  been  seen  in  certain  parts  of  Illinois. 

No  peculiar  pathologic  lesions  have  been  described. 

Btiology. — It  is  believed  to  be  due  to  a  special  poison  derived  from 
the  earth,  but  as  yet  we  are  ignorant  of  its  exact  nature.  Phillips 
claims  to  have  found  a  spirillum  in  the  blood. 

Modes  of  Infection. — ^The  disease  attacks  cattle  most  frequently  (espe- 
cially unweaned  calves),  horses,  sheep,  goats,  and  less  often  many  undo- 
mesticated  animals ;  wherever  trembles  prevails  among  cattle,  milk-sick- 
ness is  met  with  in  man.  It  is  thought  that  the  poison  is  communicated 
to  man  in  the  milk,  butter,  and  cheese,  or  in  the  flesh  of  infected  animals. 

Anions  disposing  factors  are  the  seasons,  the  disease  being  most  fre- 
<)Qent  in  the  late  summer  and  autumn.    It  is  most  common  in  adult  life. 

Symptoms. — The  period  of  incubation  may  be  short  or  long  in 
dnntion,  and  prodromata,  such  as  headache,  anorexia,  languor,  and 
oncoming  fatigue,  mav  be  noted.  These  symptoms  increase  in  severity, 
»nd  are  soon  eclipsed  by  the  more  characteristic  features — nausea  and 
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Yomiting,  a  hot  pain  in  the  stomach,  and  a  peculiar  fetor  of  tho  bretth. 
There  is  an  unquenchable  thirst,  a  swollen,  tremulous  toneue,  and  abso- 
lute constipation.  Fever  is  present,  but  it  is  slight,  and  the  surface- 
temperature  is  often  below  the  normal.  The  nervous  symptoms  include 
restlessness,  merging  into  mental  dulness  with  marked  indifTerence,  and 
the  latter  condition  passing  in  grave  cases  into  a  stupor  that  may  deepen 
into  actual  coma.  Convulsions  may  arise  or  the  patient  may  drop  into 
a  fatal  typhoid  state. 

The  oUtgnosis  rests  chiefly  upon  the  history  (particularly  upon 
the  coexistence  of  ^^  trembles  *'  in  cattle)  and  the  exclusion  of  other  acute 
intoxications. 

The  prognosis  is  generally  favorable,  though  a  fatal  termination 
due  to  asthenia  may  occur  within  a  few  days  of  the  time  of  the  onset. 

Treatment. — Prophylaxis  consists  in  the  avoidance  of  those  foods 
that  act  as  bearers  of  the  disease.  Apart  from  the  use  of  supporting 
measures  (appropriate  diet  and  stimulants),  we  can  attend  only  to  the 
symptomatic  indications.      Medicated  enemata  should  not  be  omitted. 

MILIAR7  FEVBR. 
{Sweating  Sickness.) 

Definition. — An  infectious  disease,  characterized  by  copious  sweats 
and  a  vesicular  (miliary)  eruption.  In  certain  countries  it  has  prevailed 
epidemically  (France,  England,  Italy,  Germany),  and  in  1887  a  severe 
epidemic  occurred  in  France.  Schaifer  *  reports  the  occurrence  of  a  re- 
cent epidemic  in  an  Austrian  province  in  the  spring  of  1893,  lasting;  for 
nearly  three  months.  Out  of  5079  persons  (the  total  population  of  the 
district),  159  suffered,  as  follows :  17  men,  14  women,  and  128  children. 
At  the  present  day  it  seems  to  be  met  with  only  in  Picardv,  in  a  few 
other  French  provinces,  and  throughout  a  limited  area  in  Italy. 

Neither  have  definite  pathologic  lesions  nor  the  specific  exciting  caui»e 
been  found.  Among  predisposing  influences  the  following  have  been 
noted :  (a)  Most  epidemics  occur  in  spring  and  summer ;  (6)  It  is  more 
common  among  women  than  men,  and  most  frequent  during  the  middle 
period  of  life.  A  large  percentage  of  the  entire  population  of  an  in- 
vaded district  (usually  limited  in  area)  is  attacked. 

The  symptoms  that  characterize  miliary  fever  are  fever  with  its 
usual  accompaniments,  irritation  of  the  skin,  a  sense  of  oppression  in 
the  epigastrium,  copious  and  persistent  sweating,  followed,  on  the  third 
or  fourth  day  of  the  disease,  by  an  eruption  of  miliary  vesicles. 

The  vesicles  burst,  and  within  forty -eight  hours  scaly  destjuamatiim 
is  generally  completed.  In  severe  types  the  nervous  phenomena  (delir- 
ium, etc.)  are  grave  in  character ;  hemorrhages  may  occur,  and  at  times 
fatal  collapse  may  follow.     Relapses  are  not  uncommon. 

The  prognosis  is  affected  largely  by  the  character  of  the  epidemic, 
the  average  death-rate  being  8  or  9  per  cent. 

Quinin  has  met  with  almost  universal  favor  as  a  remedy,  but  the 
expectant  plan  of  treatment  is  the  most  appro])riate,  the  indications 
being  fulfilled  as  they  arise. 

>  Weiner  med.  Blatter,  1893,  No.  82. 
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FOOT-AND-MOUTH  DISEASE. 

{  Ep  U  Irtn  if  Skun  a  i  it  is  ;  Aph  ihoits  Fever. ) 

Definition^ — An  acute  infeetion  of  certain  lower  animals  (cattle, 

sheep,  pigs^  goats,  etc/),  cansed  by  a  micro-organism  as  yet  undiacov- 
ereii*  It  is  charaeteriKed  liv  fever,  by  the  appearance  of  vesicles  and 
ulcers  in  the  mucosa  of  the  mouth,  in  the  turrows  about  the  feet  and  on 
the  udder,  and  by  the  rapid  development  of  asthenia  antl  marked  ema- 
ciation. Thoutih  a  disease  of  mild  chariicter,  its  territorial  range  is  so 
vast  as  to  entail  untold  loss  to  Europeau  countries.  Young  animals  or 
sucklings  perish  in  great  numbers  on  account  of  the  deteriorated  qual- 
ity of  the  milk,  which  assumes  a  yellowish- white  appearance  and  has  a 
bitten  nauseating  taste. 

During  eiiidemics  of  foot-and-mouth  disease  the  poison  may  be  trans- 
ferred to  man,  in  whom  the  disease  is  known  us  epidemic  stomatitis^  the 
poison  generally  being  transferred  by  means  of  the  milk.  Boiling  the 
latter  destroys  the  virus,  but  rarely  the  infection  may  be  transmitted 
through  butter  and  cheese  made  from  the  milk  of  infected  cattle.  Com* 
muaication  by  inoeulation  (while  milking)  may  also  occur.  Whether 
the  poison  may  be  introduced  into  the  human  body  by  eating  the  meat 
of  diseased  animals  h  doubtful. 

SymptOttlS. — ^The  ineubalion-periffd  lasts  from  three  to  five  days. 
A  rigor  njay  mark  the  onset  or  merely  slight  shiverings,  followed  by 
fever  and  malaise,  and  soon  vesicles,  such  as  are  described  under  Aph- 
thous Stomatitis,  appear  upon  the  tongue  and  inner  surftice  of  the  lips. 
The  mouth  is  hot,  the  mucosa  red<lencd  and  swollen,  and  salivation  is 
present.  A  form  of  miliary  eruption  that  may  become  pustular  may 
also  appear  on  the  skin-surface,  and  particularly  on  the  fingers  and 
hands.      Hemorrhages  have   been  observed  in  severe  epidemics. 

The  diagtiosis  is  made  with  ease  if  the  disease  be  prevailing  at  the 
same  time  among  lower  animals.  The  peculiar  coincidence  of  the  erup- 
tion in  the  mouth  and  extremities,  sparing  the  rest  of  the  body,  has  not 
heen  noticed  in  any  other  eruptive  disease  (Whittaker). 

Course  and  Ptognosis.^ — ^TIjc  course  is  mild  and  ends  in  about 
one  week,  the  disease  bein*^  verv   rarelv  fatal. 

Treatment,— Pr(>^>/////aj'/»  renuirea  the  use  of  milk  from  healthy 
animals  (cows  or  goats),  together  with  measures  looking  to  the  care  of 
the  stables  and  isolation  of  diseased  cattle.  For  treutmefit  the  reader  is 
Inferred  to  the  article  on  Aphthous  Stomatitis. 
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CONSTITUTIONAL   DISEASES. 


DIABETES. 

{Diabetes  Mellitus.) 


Definition. — A  nutritional  affection,  attended  by  an  abnormal 
amount  of  sugar  in  the  blood,  and  characterized  clinically  by  persistent 
glycosuria,  by  polyuria,  and  by  a  progressive  loss  of  flesh  and  strength. 

Nature  of  the  Affection. — This  is  still  undetermined.  Post-mortem 
lesions  of  different  organs  and  structures  of  the  body  have  been  met 
with  in  diabetes — a  fact  that  has  given  rise  to  a  variety  of  views  as  to 
its  nature,  of  which  the  following  are  the  chief: 

(1)  That  it  is  dependent  upon  organic  disease  of  the  pancreas^  espe- 
cially granular  atrophy,  or  upon  marked  functional  disturbance  of  this 
organ.  It  has  been  shown  experimentally  that  extirpation  of  the  pan- 
creas is  followed  by  diabetes,  and  yet,  according  to  Minkowski  and 
Lupine,  if  a  small  portion  remains  glycosuria  does  not  result.  On  the 
other  hand,  Sandmeyer  extirpated  the  pancreas  of  two  dogs,  leaving 
from  one-ninth  to  one-fifth  of  the  organ.  The  animals  became  diabetic 
— one  four  and  the  other  thirteen  months  after  the  operation — and  the 
first  dog  succumbed  two  months  and  the  other  eight  months  later. 

It  may  safely  be  assumed  that  total  loss  of  function  always,  and  par- 
tial loss  sometimes,  leads  to  diabetes.  Again,  from  the  observations  of 
Hansemann  in  the  Berlin  Pathological  Institute  and  the  Augusta  Hos- 
pital, it  would  seem  certain  that  the  coincidence  of  pancreatic  disease 
and  diabetes  occurs  oftener  than  either  diabetes  or  pancreatic  dis^ 
ease  alone,  and,  in  truth,  oftener  than  both  these  separate  affections 
combined.  Lupine  and  Martz  have  been  able  to  produce  a  glycol i tic 
ferment  by  treating  the  pancreas  after  their  own  special  method,  which 
need  not  be  detailed  here.  This  ferment  is  identical  with  that  which  is 
contained  in  the  blood,  and  in  the  presence  of  which  glycogen  is  assim- 
ilated ;  pancreatic  diabetes  occurs,  therefore,  when  through  organic  dis- 
ease or  functional  disturbance  the  formation  of  this  ferment  is  wholly 
or  even  partly  arrested.  Another  source  of  the  glycolitic  ferment  is  the 
salivary  secretion. 

(2)  If  the  glycogenic  function  of  ttie  liver  be  interfered  with  mate- 
rially, diabetes  follows.  This  may  result  from  organic  hepatic  disease 
or  the  fault  may  lie  solely  with  the  nervous  system.  Puncture  of  the 
floor  of  the  fourth  ventricle  will  also  cause  glycosuria,  and  section  of 
the  pneumogastric  nerve  is  followed  by  vaso-motor  paralysis  of  the  he- 
patic vessels,  disappearance  of  glycogen  from  the  liver,  and  the  appear- 
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iDce  of  sugar  in  the  urine.  This  view  explains  how  central  lesions, 
diiDges  in  the  cord,  and  disturbance  of  the  sympathetic  system  produce 
diib^es. 

(3)  The  80-ealled  alimentary  glycosuria  has  frequently  been  induced 
experimentally  by  Miura  and  others.  It  results  from  the  ingestion  of 
more  carbohydrates  and  peptone  than  can  be  stored  in  the  liver  as  gly- 
cogen, so  that  some  of  the  latter  finds  its  way  into  the  hepatic  vessels 
with  consecutive  glycosuria. 

(4)  The  administration  of  phloridzin  produces  glycosuria  both  in 
animals  and  man.  There  are  two  views  as  to  the  cause  of  phloridzin 
diabetes :  (a)  that  the  kidneys,  owing  to  the  action  of  the  phloridzin  on 
the  renal  epithelium,  eliminate  the  sugar  from  the  organism ;  (b)  that 
an  excessive  formation  of  glucose  occurs.  The  condition  of  the  blood 
in  phloridzin  glycosuria  testifies  to  the  decomposition  of  proteids  rather 
than  to  the  mere  elimination  of  sugar  (Lupine). 

(5)  The  Mierobie  Theory. — Paul  Ernst  and  others  have  observed  all 
forms  of  fungi  in  diabetes,  thus  showing  that  the  disease  is  favorable  to 
the  development  of  various  micro-organisms,  but  as  yet  none  have  been 
shown  to  sustain  an  etiologic  relationship.  The  rapid  succession  of 
cases  in  a  single  family  led  Bose  to  suspect  the  contagiousness  of  the 
disease  in  India. 

(6)  Pavy's  view  regarding  diabetes,  recently  advanced,  is  that  the 
carbohydrates  of  the  food  are  converted  into  fat  by  the  protoplasmic 
action  of  cells  in  the  intestinal  villi,  and  enter  the  system  in  the  same 
vay  as  do  fats  taken  as  such.  The  surplus  carbohydrates  that  escape 
the  action  of  the  cells  of  the  villi  are  transmuted  into  glycogen  in  the 
lirer.  The  glycogen  stored  in  the  liver  obviously  forms  fat  also,  since 
this  organ  has  some  fat-forming  function,  and  there  are  thus  two  barriers 
preventing  the  carbohydrate  matter  entering  into  the  blood,  and  if  either 
is  deranged  diabetes  may  result. 

It  is  obvious  that  no  single  view  explains  all  the  cases  of  diabetes, 
and  that  the  glycogen  derived  from  the  carbohydrates  and  proteids  of  the 
food  (found  normally  in  the  liver  and  in  the  muscles)  may  be  present  in 
increased  proportion,  giving  rise  to  glykemia,  or  be  eliminated  from  the 
system  on  the  other  hand,  owing  to  a  great  variety  of  morbid  influences. 

P&thology. — The  pancreas  in  more  than  one-half  the  instances 
shows  morbid  changes.  The  most  frequent  lesion  is  the  granular  atrophy 
of  Hansemann,  occurring  in  36  out  of  40  cases  of  pancreatic  diabetes. 
Fibroid  induration  of  the  pancreas  is  sometimes  observed  in  diabetics, 
and  is  due  to  syphilis.  Diffuse  cancer  of  the  organ  may  lead  to  diabetes, 
hot  not  readily,  Hansemann  having  observed  2  cases,  and  I  also  2.  with- 
out diabetes.  Calculus,  with  atrophy,  may  or  may  not  be  associated 
with  diabetes.  Occlusion  of  the  pancreatic  duct,  atrophy  from  pressure, 
and  cystic  degeneration  of  the  organ  may  sometimes  be  combined  with 
the  disease.  Acute  necrosis  of  the  organ  may  rarely  lead  to  glycosuria, 
but  of  100  cases  collected  by  Fitz  and  Seitz  only  2  had  diabetes. 

The  liver  is  often  enlarged  and  the  seat  of  fatty  degeneration.  Ac- 
cording to  French  writers,  there  is  a  diabetic  cirrhosis  of  the  organ 
(firrho$e  pigmentavre\  the  pigment  being  derived  from  destroyed  blood- 
cells.  I  have  observed  an  instance  in  which  diabetes  coincided  with 
tertiary  syphilis  affecting  the  liver. 
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TJie  Kitineys. — There  may  be  noted  a  benign,  often  intermitUDt^ 
form  of  ulbutoinuria,  and  a  well-marki^d  nephritis-,  with  fatty  degeoert- 
tion,  is  ofteD  present.  The  tuhal  epithelium  may  show  a  hyaline  change, 
and  the  lesions  of  acute  nephritis,  which  may  be  the  cause  of  diabetic 
CO  ma,  may  be  present. 

Xrrrotts  Sf/Htem. — ^In  rare  instances  organic  disease  of  the  meddh 
{tumors,  sclerosis,  etc)  is  found.  Cysts  have  been  met  with  in  the 
white  matter  of  the  cerebrum,  and  perivascular  changes  have  also  bi^ 
described  (Usler).  Changes  in  the  posterior  columns  of  the  cord  have 
been  noted,  and  a  peripheral  neuritis,  simple  or  multiple,  is  commonly 
though  not  constantly  seen.  The  so-called  dittbetie  tabes  is  generally 
iiupjKJsed  to  he  due  to  multiple  neuritis.  Fraser  and  Bruce  post  mor* 
tern i zed  a  case  of  iliahetic  neuritis  which  showed  a  zone  of  degeneratioD 
in  the  optic  nerve.  Sclerosis  and  enlargement  of  the  ganglia  of  the 
sympathetic  system  have  been  noted  in  a  few  cases. 

The  Lungin. — The  commonest  lesions  in  the  lungs  are  gangrene  fol- 
lowing  pneumonia  (particularly  broncho-pneumonia)  and  the  so-called 
diabetic  phthisis.  Fatty  emboli  have  been  found  in  the  pulmonarv 
vt'ssels* 

The  Heart. — Arterio-sclerosis  with  cardiac  hypertrophy  is  often  met 
M  ith,  but  does  not  constitute  a  peculiar  lesion,  Slarie  found  pigmentarv 
degeneration  of  the  muscular  fibers  nnd  sclerosis  of  the  pigmented 
tilirous   tissue. 

Tfte  Skitt, — Cutaneous  pigmentation,  brown  or  even  red-black,  and 
more  or  less  uniform,  has  been  reported  in  9  cases  (Hanot  and  Chaulfard). 
It  is  associated  with  hypertrophic  cirrhosis  of  the  liver. 

The  Stomaeh. — Dibit  at  ion  and,  according  to  Jacob  son,  marked  catar- 
rhal changes  are  common  in  the  early  f^tage. 

The  BlftmL — The  normal  proportion  of  sugar  in  the  Mood  (0,15  pff 
cent.)  is  usually  increased*  though  there  is  no  immediate  connection  be- 
tween  the  percentage  of  sugar  in  the  blood  and  in  the  urine  in  diabetei' 
Both   in  experimental  and  pathologic  diabetes  hyperglykemia  may  be 
marked,  with  moderate  or  slight  glyco.suria,  and  L<?pine  has  shown  that 
diuretics  diminish  hyperglykemia  by  increasing  the   glycosuria.     The 
blood-piasma  contains  much  fat      It  is  probable  that   the  albuminoid 
matters  in  the  blood  may  produce  glucose.     Glycogen  probably  exisi 
in  the  blood-corfuiscles,  and  not  in  the   plasma,   '*  where  it  would 
destroyed  by  the  diastasic  ferment  "  (Dastre),  and  it  is  a  normal  el 
ment  of  the  blood,  apparently  belonging  to  the  leukocytes  (Uuppei 
and  CzernyK     The  corpuscles  show  no  special  alterations. 

General  Etiology* — {a)  Heredity  is  generally  believed  to  exert 
predisposing  induence,  since  cases  are  observed  to  succeed  one  anothi 
in  the  same  family,  (i)  Seumn  also  exerts  an  influence,  diabetes  appeal 
ing  more  fre<|uently  in  the  months  of  March,  April,  July,  and  Noven^-- 
ber  (Davis),  (c)  The  male  sex  sufTens  much  more  frequently  than  th^l 
female.  Wegeli,  however,  found  in  107  cases  that  children  of  botfli 
sexes  were  affected  in  an  eijual  proportion,  (cf)  A(fe. — Most  cases  oecul^ 
between  twenty-five  and  fifty  years.  Infantile  diabetes  is  rare,  auc^ 
occurs  most  freijuently  about  the  age  of  five,  though  it  has  been  me^ 
with  under  one  year,  (c)  The  flelrew  race  is  especially  susceptible- 
(/)  The  better  classes  of  society  furnish  most  instances,  and  particularly 
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that  large  element  composed  of  neurotic  subjects,  {g)  A  nervous  shock 
or  strain  or  prolonged  mental  anxiety  acts  as  a  predisposing  cause.  (A) 
Occupation. — The  urine  of  607  individuals  engaged  in  manual  labor 
that  required  great  muscular  and  respiratory  activity  showed  no  sugar 
in  any  case ;  while  the  urine  of  100  individuals  engaged  in  intellectual 
work  of  a  more  or  less  fatiguing  character,  but  always  intense  and  sed- 
entary, showed  sugar  in  10  of  the  cases  in  varying  proportions  (Worms), 
(i)  Obesity  predisposes,  though  usually  to  the  lipogenic  form,  which  is 
generally  a  mild  variety,  (j)  Certain  chronic  diseases — e.  g,  syphilis,  ma- 
laria, gout — predispose,  (k)  Pregnancy  has  a  slight  though  decisive  in- 
fluence. (/)  It  sometimes  follows  acute  infectious  diseases,  {m)  Local- 
ity. — Unlike  gout,  which  has  been  increasing  in  recent  times,  diabetes 
mellitus  has  been  decreasing  in  America.  On  the  other  hand,  in  cer- 
tain other  countries,  particularly  in  France,  diabetics  appear  to  be  con- 
stantly increasing  in  number,  the  mortality  in  Paris  having  more  than 
doubled  from  1883  to  1892,  inclusive.  The  disease  is  much  more  fre- 
quent in  cities  than  in  rural  districts. 

Special  Etiology. — Under  this  head  may  be  arranged  the  following 
groups  of  cases :  (1)  Diabetes  due  to  pancreatic  disease.  (2)  Gases  oc- 
casioned by  hepatic  disease  {organic  and  functional).  (8)  Those  com- 
paratively rare  instances  caused  by  disease  of  the  brain  {tumors^  sclerosis j 
or  irritative  lesions  of  the  diabetic  center)  and  spinal  cord.  (4)  Diabetes 
follows  traumatism,  and  especially  injuries  to  the  head.  Not  infre- 
quently it  occurs  after  injuries  to  other  parts  of  the  body,  such  as  the 
spine,  sacral  region,  abdomen,  etc.  In  212  cases  of  traumatism  of  the 
head  Higgins  and  Ogden  found  20  cases  of  glycosuria,  though  only  a 
small  proportion  of  the  cases  (2)  exhibited  a  permanent  glycosuria  from 
the  date  of  injury.  Ebstein,^  after  an  exhaustive  study  of  6  of  his  own 
cases  and  of  44  rathered  from  literature,  concludes  that  there  can  be  no 

?ue8tion  of  the  direct  causal  relation  of  traumatic  neurosis  and  diabetes, 
'ases  of  diabetes  may  follow  injury  without  cerebro-spinal  lesions. 

Clinical  History. — For  the  sake  of  accuracy  and  convenience  of 
description  the  cases  will  be  divided  into  the  acute  and  chronic  forms, 
brief  reference  being  made  to  special  varieties  based  upon  an  etiologic 
classification  under  Clinical  Types. 

1.  Acute  Diabetes  HeUitns. — The  instances  are  few  and  the  course  is, 
as  a  rule,  rather  subacute  than  acute,  manifesting  a  predilection  for  the 
young  and  middle-aged.  The  onset  is  more  abrupt  than  in  the  chronic 
form,  but  the  characteristic  features  do  not  differ  from  those  of  the  lat- 
ter, more  common  variety.  Many  of  thp  cases  due  to  pancreatic  disease 
are  of  this  class. 

2.  Chronle  Diabetes. — The  symptoms  are  evolved  slowly  and  gradu- 
ally, as  a  rule,  and  prominent  among  prodromal  conditions  is  dyspepsia 
or  chronic  gastric  catarrh.  We  may  also  note  certain  nervous  disorders, 
such  as  headache,  mental  irritability,  moroseness,  and  insomnia,  with  or 
without  gastro-intestinal  symptoms.  In  some  cases  the  patient  suffers 
merely  from  general  debility  and  malaise,  and  either  frequent  micturi- 
tion, polyuria,  or  unnatural  thirst  is  apt  to  be  noticed.  Rarely,  dia- 
betes has  an  abrupt  onset,  as  after  an  injury  or  a  sudden  severe  nervous 
shocks     With  the  development  of  the  affection  the  polyuria  becomes 

>  DevU9cht  Areh./.  Hin.  Med.,  April,  1895. 
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marked,  as  a  rule,  the  tbirst  great,  the  appetite  keen,  and  gljcosvrift 
appears.  In  spite  of  the  enurmous  quantities  of  food  taken,  progreasite 
emaciation  and  dehility  attend. 

Leading  Symptoms  and  Complications  in  Detail. — (1)    Tke  Urinarjf 
Si/mptomif.- — The  daily  amount  of  urine  varies  froui  four  or  five  pint?  to 
as  many  gallons.     In  very  luiid  ca*ie8  and  in  intercurrent  febrile  attack^ 
it  may  be  slightly,  if  at  all  inereased  in  (juantity.      Its  crdor  u  pal<?- 
and  its  i?j>ecitie  gravity  range^n  from   1020  to  lUoO,  rarely  being  a«»  loi 
as  1015 :   it  has  an  acid  reaction,  a  sweetish,  aromatic  odor*  and  a  dii 
tinetly  sweetish  taste.     Sugar  is  present,  the  amount  varying  from  t  ol 
1  per   cent,  to  2  per  cent-  in  mild  case?,  to  5  or  even   10  per  cent 
severe  attacks.     The  total  a  mount  eliminated  in  the  twenty-four  hnur 
varies  from  five  or  ten  ounces  to  a  pound  or  more.     (For  the  most  satid 
factory  tests  ibr  glucose  in  the  urine  vide  Glycosuna,  Diseases  of  tkl 
Kidney*) 

Other  forms  of  sugar  than  glucose  (inosite  and  levuiose)  may  be  con 
tained   in  the  urine,  and  glycogen  has   rarely  been   found.      The  urtu^ 
may  also   contain  fermentation-products  (acetone,  alcohol,  and  diacetii 
acid).     Acetone  strikes  a  Burgunily-red  color  on  the  addition  of  th^- 
chlorid  of  iron  ivide  Acetonuria.  Diseases  of  the  Kidney). 

The  urea  is  greatly  increased,  Kaufman  finding  the  quantity  in  ib^ 
blood  of  diabetic  dogs  to  be  doubled,  irie  aelj  is  either  normal  id 
i|uantity  or  slightly  diminished,  but  a  large  amount  of  ammoniuui  ij* 
present,  indicating  an  increase  of  organic  acids.  The  phosphates  mav 
also  be  present  in  greatly  increased  proportion  (Ralfe).  and  in  sucti 
cases  the  glycosuria  luay  be  more  or  less  intermittent.  This  ha$  beeim 
described  as  a  special  variety — phosphatic  diabetes.  Lipuria  may  h^ 
present, 

iSiight  alhummuria,  often  with  an  intermittent  tendency,  is  eommocB. 
even  in  the  early  stages,  and  is  not  of  grave  significance.  Well-marked 
nephritis  with  its  characteristic  phenomena  may  develop,  though  usuaH^^" 
in  advanced  diabetes;  and  if  albuminuria  be  marke^l,  the  amount  of* 
sugar  excreted  may  be  considerably  diminished.  The  development  o^ 
ehrunic  interstitial  nephritis,  however,  is  not  a  favorable  comi'  ^ 

as   some  have   sup])i>sfd.     With  or  without   nephritis,  arteri<»-  ^^ 

may  be  observed,  and  pyelo-nephritis  (rarely)  and  cystitis  (not  r»rel%'  ^ 
may  appear  as  com  jdi  cat  ions.  As  the  result  of  fermentative  processe'-^ 
in  the  bladder  gases  may  form  {pjieuTnatHria),  Impotence  is  a  not  ii&  — 
frequent,  and  often  an  enrly  and  a  very  significant,  symptom  :  later  thi 
comiitioa  may  improve  spontaneously. 

(2)  Diip'stive  AS'v/«jfj/(^7//«.— Altliough  a  general  feature,  thirst  may  b 
discussed   under  this  head.     This   symptom   may  be   most  distress-Ju^^ 
necessitating  the  drinking  of  large  quantities  of  water  at  fret^uent  inier-^" 
vals  both  by  night  and  by  day.      The  amount  of  water  taken  stands  i^^^ 
direct  relation  to  the  amount  eliminated,  though  not  necessarily  to  th^i^ 
daily  amount  of  sugar  excreted.     Notwithstanding  the  fact  that  the  in- — ' 

ereas€*d  amount  of  water  is  needed  to  dissolve  the  sugar,  eases  of  con 

firmed  diabetes  are  met   with    in   which  thirst   is  not  marked  and  the 
amount  of  urine  passcrl  but   little  above  the  normal.      Cases  are  also 
encountered  in  which  the  amount  of  unne  is  large  and  the  perceota^ 
of  sugar  excreted   very  low. 
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quite  clear,  though  it  is  probuble  that  the  chief  factor  is  the  increased 
nr-stemic  demand  for  liquids. 

The  appetite  is  ahnormally  large  and  sometimes  almost  insatiable 
(bulimia),  and  there  may  he  an  intense  craving  for  earbohydrates,  I 
ia%-c  however,  met  with  two  instances  of  well-developed  diabetes  in 
wtiich  the  appetite  was  not  inordinate*  The  cause  of  the  ravenous  ap- 
ipecite  is  probably  to  be  found  in  the  defective  assimilative  processes. 
Coiisidering  the  ijuantity  of  food  consumed,  the  digestion  is  often  sur- 
prisingly good,  but  tht'  association  of  dyy^pepsia  and  diabetes  is  by  no 
m^ans  an  uncommon  one.  As  a  rule,  there  is  constipatloDt  though  brief 
intL^rvening  attacks  of  diarrhea  may  occur. 

,  The  tongue  is  generally  dry,  large,  often  presenting  a  rough  and 

f  fissured  surface,  and  it  may  either  be  coated  or  red  and  glazed.     The 

I  gtuois  sometimes  swell,  and  ma}'  ooze  blood.      The  saliva  is  scanty  and 

its     reaction  persistently  acid,   while  the   salivary  secretion   may  show 

sugar  on  testing.     The  teeth  decay,  and  aphthous  stomatitis  or  thrush 

muT  attack  the  oral  cavity. 

The  liver  is  frequently  somewhat  enlargc<l,  though  the  biliary  secre- 
tion usually  is  not  disturbed  ;  jaundice  may,  however,  arise  as  a  com- 
plication.    Marie  has  given  a  ilescrijjtion  of  pitptieHtart^  '*  hypertrophic 
Hrrh>M  with  diabetes  mellitus,**  of  which  only  y  undoubted  cases  have 
been  published.     It  appears  late  in  adult  life,  and^  in  addition   to  the 
syii3|>roms  of  diabetes  meltitus.  slight  ascites,  considerable  hypertrophy 
of  the  liver  and  spleen,  with  brown  or  even  grav-hlack  cutaneous  pig- 
mentation, are  among  the  chief  features  noted.     There  is  no  true  icterus 
as  a  rule,  but  the  urine  is  highly  colored  and  contains  bile-pigments, 

1 3)  OutamouH   MtmifestatioHS. — Diabetic   urine,  on   account  of  the 

sugar  it   contains,   has   irritant  properties,  and  often   produces   in   the 

feinale  pruritus  vulvce,   a   most    troublesome   symptom    and    one    that 

sLoiilJ  always  excite  suspicion  of  this  disease.      In  the  male,  balanitis 

often  occurs,  due  to  the  effect  of  the  decomposing  urine,  and  from  the 

satoe  cause  the  genitals  and  adjacent  cutaneous  surfaces  may  he  the  seat 

**^  eczema.  This  eeems  to  be  more  common  in  women  than  in  men.  The 

^**l   is  usually  harsh  and  tlry,  though  rarely  copious  perspiration  may 

"^*  observed,  and  particularly  if  phthisis  be  a  complication.      The  hair 

<^iten  falls  off,  and  in  one  case  in  my  own  practice  shedding  of  the  nails 

^^'^Urred,     Among  the  commonest  of  the  early  cutaneous  symptoms  are 

*^Uricles  and  boils.     Later  large  carbuncles  often  appear.     Gangrene 

^pecially  of  the  feet)  due  to  arterio-sclerosis  is  not  inlreqnent,  and 

"^tua,  arising  inde|iendently  of  nephritis,  is  not  uncommon. 

(4)  Nervous  Si/mptoms.'-^DvdheUc  coma  is  the  most  important  as 
.  *s  the  most  grave  symptom,  marking  a  fatal  termination  in  more 
!^'^U  half  the  cases.  It  is  of  most  frequent  occurrence  in  instances 
howiug  rapid  wasting,  and  is  heralded  by  a  fruity  odor  in  the  exhaled 
^^ath  and  in  the  urine.  The  polyuria  and  glycosuria  lessen,  while 
^^tcjnuria  increases  as  a  rule.  The  cases  may  be  arranged  into  the  fol- 
^^  ing  clinical  groups  : 

Group  1.  To  this  belong  abortive  forms  that  terminate  in  quick  re- 
^^'ery.  This  process  may  be  repeated  several  times  at  intervals,  and 
^^  last  a  fatal  coma  may  supervene. 

Group  2.  Perhaps  the  largest  group,  in  which  the  diabetic  coma  fol- 
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lows  some  form  of  exhausting  exercise.     It  may  end   fatally  in  a  fef 
hours  or,  though  less  frequently,  in  three  or  four  days. 

Group  3*  Ihis  is  a  eomparatively  small  class,  and  is  eharacterixed 
by  collapse  of  the  eireulatinn  (small,  rapid,  feeble  pulse,  cyanosis,  etc-|, 
leading  to  coma.  It  is  induced  either  by  over-exercise  or  by  intoxica^ 
tion.  I  have  seen  '2  typical  instances,  but  feel  that  it  may  be  iiuts- 
tioned  whether  most  of  these  eases  should  be  classed  as  diabetic  c*)ui». 

Group  4.  Without  previous  dyspnea  or  distress  there  appear  such 
symptoms  as  headache  and  signs  of  intoxication,  and  these  are  followed 
quickly  by  deep  and  f^ital  coma  (Frerichs). 

Group  h.  Here  diabetic  coma  is  preluded  by  symptoms  of  some 
localized  disorder,  such  as  gastro-enteritis,  pharyngitis,  pneumonia, 
gangrene,  or  carbuncle.  The  attack  sets  in  with  headache,  delirium, 
aistress,  and  dyspnea  both  inspiratory  and  expiratory.  Cyanosis  mij 
develop  early,  and,  if  so,  cardiac  failure  precedes  the  coma.  The  dun- 
tion  is  from  one  to  five  days.  This  group,  which  was  first  described  bt 
Frerichs,  may  liave  a  different  onset,  and  I  have  seen  two  cases,  mt 
attended  by  carbuncle,  the  other  with  gastric  symptoms,  in  which  head- 
ache, dyspiiea.  and  great  distress  were  eonspicnous  by  their  abseiic€b 
The  coma  ended  in   a  speedy  death. 

Group  6.  Hirschfeld  has  recently  described  a  class  of  cases  in  whick 
we  find,  in  old  persons,  a  moderate  glycosuria  and  coma  supervening 
under  the  influence  of  gangrene  or  carbuncle. 

The  ratiHtft  of  diabetic  coma  are  still  obscure.  Hirschfeld  points  to 
insufficient  nutrition  from  an  exclusive  meat  diet  as  an  important  fac- 
tor, Kussmaui  believed  diabetes  to  be  due  to  acetone.  Klemperer*  af^er 
a  careful  study  of  21  cases,  concludes,  to  his  own  satisfaction,  that  the 
condition  is  not  due  to  an  acid-intoxication,  and  that  there  probably  ex- 
ists in  the  blood  a  toxic  substance  which  produces  an  increase  of  aciilit? 
('*  acetonemia  ")  and  coma.  In  this  connection  the  fact  that  an  in- 
creased destruction  of  nitrogenous  material  may  he  the  cause  of  fatal 
coma,  not  only  in  diabetes,  but  also  in  other  complaints  {e,  g,  perni- 
cious anemia),  must  be  recollected.  Again,  from  the  character  of  manj 
preliminary  symptoms  diabetic  coma  must  sometimes  be  of  uremic 
origin,  while  those  cajiiies  that  follow  suppuration  and  gangrene  maybe 
septic  in  nature. 

Periphrrtd  neurith  is  common.  The  most  frequent  form  is  diabetic 
tabes,  indicated  by  an  absence  of  the  knee-jerks,  darting  pains,  parwi* 
of  the  extensors  of  the  foot,  and  by  the  peculiar  gait  (steppage).  Other 
symptoms  pointing  to  neuritis  may  be  numbness,  tingling,  and  certain 
trophic  disturbances,  such  as  shedding  of  the  nails  and  perforating 
ulcer  of  the  foot.  Neuralgia  may  be  a  troublesome  symptom,  par- 
ticularly when  it  is  of  the  symmetrical  sciatic  type,  and  it  points  lo 
neuritis.  The  same  is  true  of  paraplegia,  a  condition  that  is  sometimea 
observed. 

Pm^i^hopathia  {e.  g.  irritability  of  temper,  hypochondriasis)  ma? 
sometimes  tie  present,  and  temporary  hemiplegia  has  been  noted. 

(5)  S*peeia!-i^f'fi8e  Si/mptoms. — Not  infrequently  cataract  develoj"^. 
leading  to  blindness.  It^  cause  is  not  clear.  Transient  ptosis  anJ 
strabismus  may  also  appear,  and  among  other  ocular  conditions  are 
optic-nerve  atrophy,  retinitis  (often   due  to  associated  nephritis),  aad 
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hemorrhage.     Amaurosis  is  rarely  observed.     Among  the  aaral  symp- 
toms I  would  mention  otalgia,  otitis  media,  and  mastoid  disease. 

(6)  Mtucular  Symptoms. — In  diabetics  there  is  a  tendency  to  cramps, 
especially  in  the  call  of  the  leg,  that  does  not  show  itself  during  the 
day,  but  appears  during  the  night  and  on  waking  in  the  morning. 
Unschuld  found  it  present  in  38  out  of  109  cases.  Another  variety  of 
cramps  that  may  appear  at  any  hour  of  the  day  has  been  noted  in  con- 
nection with  the  so-called  '*  gastric  crisis,''  which  may  be  due  to  cramps 
affecting  the  diaphragm.  In  these  attacks  colicky  pain  in  the  epigas- 
trium, with  vomiting,  and  febrile  reaction  attend. 

(7)  JteMpiratory  System. — Serious  pulmonary  complications  not  in- 
frequently appear  in  the  advanced  stages,  and  often  cause  death.  The 
most  frequent  is  pulmonary  tuberculosis,  which  has  the  customary  term- 
ination, and  does  not  differ  from  the  usual  form  of  the  disease.  A 
second,  quite  frequent  complication  is  gangrene,  which  may  either  be 
limited  to  circumscribed  foci  or  form  a  general  condition.  The  peculiar 
and  highly  offensive  odor  of  the  expectoration  that  is  so  characteristic 
of  gangrene  may  be  wanting  here.  A  very  serious  type  of  secondary 
pneumonia  sometimes  Accurs,  and  may  terminate  in  gangrene. 

(8)  Circulatortf  System. — The  pulse  may  be  of  natural  frequency 
and  tension.  In  other  cases  it  is  somewhat  slow,  and  the  tension  may 
be  increased.  This  is  often  due  to  an  associated  arterio-sclerosis,  par- 
ticularly when  gout  plays  a  prominent  role  in  the  etiology.  The  heart  is 
sometimes  quite  weak,  as  shown  by  the  visible  first  sound  and  the  feeble, 
small,  irregular,  or  intermittent  pulse.  As  to  frequency,  the  pulse  varies 
greatly :  it  may  be  slow  (brachycardia),  not  exceeding  40  or  50  beats 
per  minute,  or  it  may,  though  more  rarely,  be  accelerated,  reaching  120 
or  even  130  beats.  Dyspnea,  a  tendency  to  syncope,  and  gastric  dis- 
turbance may  be  seen  in  combination.  Cardiac  failure,  leading  to  coma 
and  speedy  death,  has  already  been  mentioned. 

(9)  Constitutional  Symptoms, — Usually  there  is  a  constantly  increas- 
ing loss  of  flesh  and  strength.  In  the  mildest  types,  however,  and  par- 
ticularly if  they  occur  in  the  latter  half  of  life,  good  bodily  nutrition 
and  a  fair  degree  of  strength  may  be  maintained  indefinitely.  When 
emaciation*  is  progressive  the  polyuria  is  apt  to  be  proportional.  The 
temperature  is  at  first  normal,  later  usually  subnormal,  though  intercur- 
rent febrile  attacks,  due  to  complications,  are  often  witnessed.  Finally, 
as  the  result  of  profound  emaciation  and  weakness,  the  patient  betakes 
himself  to  bed. 

Clinical  Varieties. — (a)  lu&ntile  Diabetes. — Heredity,  trauma- 
tism, and  convalescence  from  severe  acute  infectious  diseases  are  the 
most  potent  causes.  The  type  is  severer  and  the  course  shorter  than  in 
adults,  and  the  latter  may  be  quite  acute.  On  the  other  hand,  a  com- 
paratively mild  chronic  form  is,  though  rarely,  met  with  in  children. 

(b)  Pancreatic  Diabetes. — This  is  a  grave  variety,  and  sometimes 
presents,  in  addition  to  the  usual  features  already  pointed  out  evidences 
of  pancreatic  involvement.  There  may  be  epigastric  pain  ;  the  fats  are 
poorly  assimilated ;  and  the  physical  signs  may  rarely  point  to  pancreatic 
groirth.  Marked  polyuria  and  great  thirst  may  be  absent,  and  albu- 
minuria is  rare.  It  is  to  be  recollected,  moreover,  that  not  all  cases  of 
pancreatic  disease  are  attended  with  diabetes. 
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(*')  Alimentaiy  or  lipo^enic  Glycosuria. — This  is  caused  by  dietetic 
errors,  and  especially  by  excesses  in  eating  and  drinking,  combined 
with  physical  inactivity.  Bloch  experimented  on  oO  patients,  and  fouml 
that  the  aoiouiit  of  grape-sutrar  that  could  be  given  before  glycosnm 
appeared  differed  widely  in  difTereot  diseases*  Freijuently  the  sniallrnt 
fjuantity  was  required  in  nervous  diseases,  and  particularly  in  cerebral 
affections-  Von  Jakach  induced  alimentarv  glvcosuria  in  cases  of  hvs- 
teria  and  in  eases  of  phosphorus-poisoning  with  tatty  degeneration  of 
the  liver.  This  form  of  the  disease  is  often  a  temporary  affair,  ti»d 
restoration  to  health  from  the  primary  affection  may  ilef\'  farther  at- 
tempts at  the  production  of  glycoauria.  It  is  a  mild  form  of  the  disur* 
der  frequently  observed  among  persons  inclined  to  obesity,  and  ei»pecialljr 
among  those  who  live  luxuriously  and  indulge  too  freely  in  rich  dishes. 
The  percentage  of  sugar  in  the  urine  is  usually  small,  while  polyari* 
and  polydipsia  are  moderate. 

Progfnosis. — In  acute  diabetes  the  duration  varies  from  a  few  daj* 
to  eight  or  ten  weeks,  while  in  chronic  diabetes  the  course  ranges  fpua 
one  or  two  to  five  or  even  ten  years.  When  the  disease  commences  in 
the  declioing  period  of  life,  the  course  is  longer  still,  and  has  been 
known  to  reach  fifteen  years.  The  shortest  limit  is  found  in  infantile 
diabetes.  The  outlook  is  greatly  influeoced  by  the  type  of  the  inili- 
vidnal  case*  The  severe  forms  arc  generally  fatal,  and  are  often  rapid 
in  their  course,  occurritig,  as  a  rule,  at  an  early  period  of  life  and  ia 
persons  with  an  hereditary  taint.  They  are  not  infrecfuenily  due  t4t  pau- 
creatic  disease.  The  mild  types  and  those  that  occur  later  in  life  offer 
a  more  hopeful  prognosis,  and  in  certain  cases  the  withdrawal  of  all 
carbohydrates  from  the  diet  will  cause  the  sugar  to  disappear  fjrom  the 
urine.  Of  the  special  varieties,  alimvntary  glyeoBuria  ia  altogether  fii- 
vorable  in  its  course,  tmumatie  dlabetm  somewhat  less  so,  while  the 
prognosis  of  the  pauereatic  form  is  quite  unfavorable. 

On  the  whole,  the  later  in  life  the  disease  begins  the  more  favorable 
the  prognosis.  Stout  persons  also  bear  saccharine  diabetes  better  thsn 
lean.  Pre-existing  affections  may  render  the  prospect  quite  gloomy, 
and  the  coincidence  of  certain  syraptoios  and  complications  indimt^**  M 
grave  danger;  among  these  are  coma,  phthisis,  gangrene,  pneumonia^  f 
cardiac  weakness,  and  ticphritis,  *)f  108  such  cases,  64  per  cent,  ter- 
minated fatally  {Wegeli),  and  betw^een  the  ages  of  four  and  five  years — 
the  most  dangerous  period — 20  out  of  21*  cases  perished. 

Diagnosis. — Diabetes  is  distinguishable  by  means  of  (1)  its  causal 
inlluencis  and  its  jiatbologic  antecedents  and  relations;  (2)  its  gnidual 
onsrt,  often   marked  by  certain  suspicious  symptoms  (e,  g,  debility,  im- 
potence, sytu metrical  sciatica,  cataract,  furuncuhxsis) ;  (;1)  the  persistent 
(rarely   interiiiittent)   presence  of  glycosuria,  polyuria,  and,   latt-r.  ace- 
tfJiHiria  and  albuminuria;   (4)   the  inordinate   thirst  and  appetite:  (5] 
cutaneous  boils,   carbuncles,  gangrene,  pruritus  vulvae  in  the  femaWj 
bahitiiiis  iti   the  male:  ((>)  neuritis  (especially  double  sciatica),  diab^tii 
tabes,  Hud   coma;  (7)  muscular  cramps;  (8)  special  complications ;  an 
(1^)  the  Icing  cotirse  witli  sbnvly  progressive  asthenia  and  wasting. 

In  susi^HMous  cases,  even  before  the  discovery  of  sugar  in  the  urinc^ 
partirubirly  if  adiposity  should  develop,  grape-sugar  may  b«  adminit^ 
tered  for  diagnostic  purposes.      If  glycosuria  result,  the  cases  are  to  bt 
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treated  just  as  in  pure  dbbetes.      Transient  glycosuria,  however,  should 
be  differentiuti'd  from  the  genuine  affection. 

^  Treatment,^ — 1,  A  properly  regulated  diet  is  uf  tLe  first  importftece. 
Such  fooil-unicles  us  contuin  starcii  «*r  sug;ir  (huney,  3ugar,  onlinary 
flour  or  bread,  biscuits,  nisks,  toast,  arrow -root,  uatmeal,  cracked  wheat, 
potatoes,  tapioca,  sago,  peai*,  beans,  turnips,  carrots,  parsnips,  asparagus, 
artichokes,  sijuashei*,  beets,  corn,  rice,  hominy,  the  stalks  and  white 

Crts  of  cabbage,  lettuce,  broccoli,  figs,  grape«,  prunes,  apples,  pears, 
uaoas,  jams,  syrups,  sweet  pickles,  chocolate,  cocoa,  liqyors,  and 
especially  sweet  wines)  are  either  to  be  altogether  [trohibited  or  re- 
stricted to  definite  ♦[uantities,  as  will  be  pointed  out  below.  Among 
articles  to  be  forbidden  are  also  the  livers  of  animals,  inoUusks  (oysters, 
etc.  )^  ai^d  the  inside  meat  of  crabs  and  lohsfers.  The  chief  diet  must 
he  animal,  since  the  non-nitrogenous  snbstanceB  are  to  a  very  limited 
extent,  and  in  some  instances  not  at  all,  assimihited.  My  own  plan  is 
to  first  note  the  effect  of  a  rigid  ilietary  as  follows: 

(a)  Animal  fofxl :  Fresh  meats,  poultry,  game,  bacon,  bam,  fish  uf 
all  kinds,  including  crabs  and  lobsters  (except  the  insidt*  meat  of  the 
latter)*  Fatty  substanees  in  large  quantities  (Sviij— 256,0 — daily),  with 
a  view  to  restricting  nitrogenous  destruction,  are  highly  commended  by 
Klein  perer,  ami  the  free  use  of  butter  is  also  urged,  eggs,  cream -cheese, 
curds,  and  buttermilk  being  allowed, 

(i)  Vegetahkit :  Saur-kraiit,  lettuce,  sorreL  mushrooms,  water-cresses, 
spinach,  chicory,  celery,  cucumbers,  mustard-cress,  and  pickles  of  vari- 
ous sorts  (except  sweet). 

(c)  Bread:  The  crust  of  a  French  roll,  first  recommended  by  Flint. 

(d)  Fruits:  Lemons,  oranges,  and  nuts  (except  chestnuts!. 

(e)  Bevf^rafjcs :  Milk  enough  for  cooking  purposes ;  tea  and  coffee, 
sweetened  with  glycerin  or  saccharin;  alkaline  mineral  waters  (Sara- 
toga-Vichy, Seltzer-water),  simple  water  with  a  slight  amount  of  brandy, 
and  acidulated  drinks.  Also  Bass's  ale,  in  which  all  the  sugar  is  con* 
verted  into  carbonic  acid  and  aleobol. 

This  strict  diet  usually  causes  the  sugar  to  diminish  greatly  in 
amount,  and  in  many  cases  to  disa|*pear  entirely.  If  the  patient  keeps 
well  nourished  and  strong,  it  may  he  continued  until  recovery.  On  the 
other  hand,  nothing  is  gained  by  relieving  the  glycosuria  and  polyuria  if 
it  be  accomplished  at  the  expense  of  the  general  strength  of  the  patient. 
This  latter  result  is  sometimes  witnessed,  and  in  such  cases  carbohy- 
drates in  limited  amount.s  are  indicated.  S.  Sol  is  Cohen,  after  repeated 
trials,  recommends  levulose  as  a  form  of  sugar  that  can  be  assimilated 
without  augmenting  the  excretion  of  glucose.  With  lean  patients  he 
18CS  3J  (32,0)  per  day;  with  stout  persons,  ordy  enougli  to  act  as  a 
sweetening  agent.  Lactose  has  been  found  to  give  similar  results. 
Hale  also  strongly  urges  levulose,  after  considerable  personal  exj^eri- 
ence.  As  a  substitute  for  the  latter  agents  a  small  amount  of  ordinary 
bread  or  potatoes,  as  tlie  patient  prefers,  may  be  allowed.  The  effects 
upon  the  general  conditi«*n  of  th*/  patient,  as  well  as  upon  the  glyco- 
suria (ascertained  by  a  daily  quantitative  estimation  of  the  sugar  in  the 
urine),  are  to  hu  carefully  noted,  and  the  proportion  of  carbohydrates 
may  be  increased  gradually  until  the  limit  of  the  system's  ability  to 
aBsimilate  them  is  found.     A   more  generous  dietary  is   allowable  only 
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after  the  sugar  has  been  absent  from  the  urine  for  a  couple  of  montha, 
antj  then  it  is  to  be  adopted  in  a  gradual  manner.  A  skimmed-milk 
diet  has  been  recommended  by  Donfcin,  Tyson,  and  others,  but  I  have 
found  it  to  be  vastly  inferior  to  the  one  above  laid  down,  and  hence  ii 
should  not  be  tried  unless  the  latter  cannot  be  taken. 

2.  Next  to  an  appropriate  diet  stand  certain  directions  as  to  proper 
hygienic  Uvmg  :  (a)  All  forms  of  mental  excitement  and  worry  mii5l  be 
avoided  ;  (6)  moderate  and  regular  physical  exercise  aids  metabolism,  ind 
is  thus  directly  useful ;  massage  may  be  substituted  for  uerive  exercise 
when  the  latter  is  prohibited  on  account  of  weakness:  (>•)  the  diabaic 
requires  a  temperate  and  equable  climate;  (d)  a  daily  tepid  bath  if  the 

fjatient  be  feeble,  and  a  cold  bath  if  he  be  strong,  are  to  be  commended; 
e)  flannels  should  be  worn  next  to  the  skin  all  the  year  round;  (/)  the 
living  and  sleejung  apartments  must  be  thoroughly  ventilated;  (^^)  the 
teeth  must  receive  careful  attention  in  order  to  prevent  caries, 

3.  The  medicinal  measures  deserve  only  third  place  in  the  treatment 
of  diabetes,  and  of  these  opium  is  still  the  chief  It  is  not  necessarrto 
employ  it  in  all  casea^  but  it  may  be  tried  if  the  dietetic  and  hygienic 
treatment  before  recommended  cannot  be  carried  forward  or  fails  to 
effect  a  cure.  Opium  seems  not  only  to  exert  an  intlnence  over  the 
polyuria  and  the  excretion  of  sugar,  but  it  almost  invariably  lessens  the 
intense  thirst  and  conduces  to  refreshing  sleep.  The  drug  is  well  tol- 
erated by  diabetics.  The  commencing  ilose  may  be  gr.  j  (0.0648 1  three 
times  daily,  and  Inter  increased  to  gr.  v  j  0-324)  or  even  to  gr.  x  (0.64^^) 
three  times  daily.  If  morphin  be  employed,  we  may  begin  with  gr,  ^ 
{0.016i2)  and  increase  the  dose  to  gr,  j  (0.0648)  or  more  three  tiiaefl 
daily,  Pavy  warudy  advocates  the  use  of  codein  (gr,  |— iij — 0.0324- 
0.1944,  three  times  a  day).  My  own  best  results  have  been  abtaineci 
from  the  use  of  the  latter  remedy  in  the  form  of  the  sulphate*  in  ascend- 
ing doses,  commencing  with  gr.  |^  (0.0162)  three  times  a  day.  and  mufir 
menting  the  dose  by  gr.  }  (0JI162)  every  second  day  until  gr.  ij — 0.129 
(rarely  more)  are  taken  thrice  daily,  Codein  possesses  the  advantage 
of  being  less  constipating  and  leas  likely  to  disturb  the  digestive  fuac- 
tion  tlian  either  opium  or  mor|dun.  In  patients  of  a  full  habit  the  alka- 
line waters  exercise  a  valuable  influence;  Bethesda,  Carlsbad,  and  VichT 
of  France  have  long  Imd  a  reputation.  For  the  foreign  water  our  native 
alkaline  waters  may  be  substituted^  especially  the  Saratoga- Vichy. 
While  these  are  valuable  adjuncts,  they  are.  however,  without  the  cun- 
tive  and  specific  effect  that  is  claimed  for  them  by  certain  authorities. 

Among  other  therapeutic  agents  that  have  been  employed  are  the 
following:  the  solution  of  the  bromid  of  arsenic,  Tlliij-v  ( 0.1 99-0. 3f33i 
three  times  a  day,  after  meals — in  some  cases  a  useful  adjuvant  to  th^ 
treatment  above  outlined:  potassium  bromid,  gr.  xx  (1.296),  three  tirotii 
a  day,  approximating  in  efticacy  the  latter  remedy  ;  guaiaeol.  mv-i 
(0.333-0.666),  three  times  a  dnj  in  a  tablespoonful  of  milk  or  cod-liver 
oil,  has  given  excellent  results  (Clemens) ;  antipyrin  (gr.  x — 0.648,  three 
times  a  day) ;  so<lium  salicylate,  gr.  xv  f<l972K  three  times  daily,  lessens 
the  formation  of  sugar:  and  strychnin,  gr.  ^  (<IJM)21|,  three  tinv 
daily,  is  an  almost  invariably  useful  remedy.  Of  the  numerous 
edies  in  whose  favor  convincing  evidence  is  wanting,  but  which  ai 
employed  by  different  clinicians,  the  following  may  merely  be  enunn 
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iSted  :  Fowler's  eolution-,  potai^sium  ioiliiJ,  iodof(-*rm,  lactic  aci*l»  glycerin, 
nitroglycerin,  creasote,  quiiiin,  jambul,  litLium,  and  ammotuum  salts. 

The  treatment  of  iliabetes  by  fre»k  ptnu^naii  or  by  dry  or  glycerin 
extracts  lias  been  nnif^jnnly  unsocces.^fuK  These  preparations  have  been 
employed  to  supply   the  ferment  (internal    secretion)  ess^ential  to  the 

Kimilation  of  sugar.  R,  Lupine  Las  obtained  from  the  fresh  pancreas, 
m  saliva,  and  from  the  diastase  of  malt  a  glycolitic  ferment  by  a 
method  which,  he  tells  us,  still  requires  to  be  perfected.  This  agent  he 
has  used  in  4  cases  of  diabetes  with  a  fair  degree  of  success.     Says  L^- 

f>ine:  '^  I  have  never  thought  of  treating  cases  exclusively  by  the  glyco- 
itic  ferment,  which  responds  only  to  an  indication — diminished  glycol* 
ysis — which  I  have  noted  in  diabetic  patients,  but  there  are  other  essen* 
tial  elements  of  the  disease  that  must  also  he  treated  if  good  results  he 
desired/'  Williams  tried  grafting  sheep's  pancreas  in  diabetics  in  two 
es,  and,  while  the  grafts  were  found  to  have  taken  hold,  the  results, 
far  as  pertained  to  the  course  of  the  complaint,  were  unsatisfactory. 
4,  Symptomatic  Treatment. — Most  symfitoms  demanding  therapeu- 
tic interference  the  competent  physician  is  prepared  to  njeet  by  follow- 
ing  general  rules.  The  raanagenient  of  diabetic  coma,  however,  will 
be  briefly  alluded  to,  though,  unhappily,  the  agent  is  yet  unknown  that 
is  capable  of  controlling  this  dangerous  complication.  Without  stop- 
ping to  mention  all  of  the  remedies  that  have  been  employed,  it  is  pre- 
mised that  80  long  as  we  are  ignorant  of  the  cause  of  coma  all  efforts  at 
care  must  be  regardetl  as  being  purely  empirical.  When  it  was  thought 
to  be  due  to  acid-intoxication,  alkalies  were  employed  in  its  treatment, 
and  Klemperer  gave  large  amounts  of  alkalies  in  9  cases  by  intravenous 
injection,  without  preventing  a  fatal  issue.  Klemperer  urges  the  use 
of  fatty  substances  in  large  (quantities  as  the  best  means  of  restricting 
nitrogenous  destruction,  and  thus  preventing  the  condition  to  which 
diabetics  so  frequently  succumb-  When  a  disgust  develops  for  fats  a  sub- 
Mitation-method  of  treatment  consists  in  administering  alcohol  (5iss — 
m|8w0 — per  day).  Like  carbohydrates,  alcohol  in  sniaU  i|uantity  checks 
ililiBte  and  may  lead  to  an  accumulation  of  ilesh  (Hirschfeld).  Strych- 
nin, digitalis,  or  ether  may  be  tried  hypodermically  during  the  attack. 
Prolonged  tepid  baths  with  occasional  douching  have  seemed  to  produce 
beneficial  results  in  some  cases,  and  are  worthy  of  a  trial  in  all.  Ilypo- 
dermoclysis  may  be  employed  for  its  palliative  eifect. 


DIABETES  INSIPIDUS. 


i  ..      . 

^H Definition* — A  chronic  nervous  affection,  characterized  by  cod- 
^■nt  thirst  and  an  excessive  flow  of  urine,  which,  however,  is  free 
from  sugar  and  albumin  and  is  of  low  specific  gravity. 

Pathology. ^ — No  definite  or  characteristic  lesions  have  been  noted, 
though  some  degree  of  enlargement  of  the  kidneys,  together  with  saccu- 
lation, due  to  pressure  barkwarfl  u]>on  the  renal  structure  by  the  enor- 
mous (^[uantities  of  urine  in  tlie  bbobler  and  ureters,  has  been  observed. 
The  ureters  and  pelves  of  the  kidneys  may  be  dilated,  and  the  bladder, 
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owing  to  constant  over-clislention,  niay  he  hvpertrophied.  The  nervoiu 
lesions  are  diversified,  but  are  not  peculiar  to  simple  polyuria,  ytiai 
important  J  peril  aps,  are  the  tuberculous  and  other  tmnora  about  the  flwr 
of  the  fourth  ventricle, 

Stiology. — ijt)  Diabetes  insipidus  is  often  induced  by  nervous  injitt* 
enet'fi — shock,  fright,  etc. — and  may  also  be  of  traumatic  origin.  In  the 
majority  of  the  latter  cases  it  follows  injuries  to  the  head,  but  also,  more 
rarely,  it  may  he  traced  back  to  injuries  of  other  parts  of  the  \xAx. 
Tuberculous  and  other  lesions  in  the  vicinity  of  the  tioor  of  tlie  foiirtlj 
ventricle  may  produce  polyuria.  It  has  also  been  caused  by  paralysis 
of  the  sixth  nerve,  with  or  without  menirigitis,  (b)  It  may  occur  durm^' 
convalescence  from  acute  infect  ious  dm'ases.  I  have  seen  2  instil  nets 
after  inrtnenza  in  young  subjects,  (c)  littemperanee^  especially  the  a.m- 
sumption  of  inordinate  ([iiantities  of  malt  Fmuors,  proves  a  cause,  lu 
several  of  my  own  cases  the  amount  of  urine  passed  was  out  of  all  j»n> 
portion  to  the  quantity  of  fluid  ingested.  One  of  these  patients  coq- 
sumed  three  pinti*  of  beer  daily,  while  the  urine  excreted  amounted  to 
eight  quarts,  (d)  Ilereditt/, — Weil  found  in  four  generations  of  a  certain 
family  consisting  of  91  members,  that  2S  exhibited  continuous  polyuria 
— all,  however,  remaining  in  good  health,  (e)  Age. — The  disease  is  rela- 
tively uiMre  frequent  in  childhood  and  early  adolescence  than  is  diabetes 
mellitus.  Of  70  cases  collected,  22  were  under  ten  years  of  age*  and  13 
between  ten  und  twenty  (Roberts),  Diabetes  insipidus  maybe  con^em- 
itil.  (/)  The  great  proportion  of  cases  occur  in  males  as  compared  with 
females. 

Nature  of  the  Affection. — The  specific  cause  of  the  disease,  if  it  IiaTe 
one,  is  as  yet  undiscovered.  We  are  totally  ignorant  of  its  true  natare, 
though  the  facts  discovered  by  Bernard,  that  either  a  puncture  at  a  cer- 
tain spot  in  the  floor  of  the  fourth  ventricle  or  section  of  the  vagus  cause* 
polyuria,  go  to  show  that  it  is  of  nervous  origin.  It  is  true  that  the 
disease  may  come  on  in  persons  apparently  in  robust  health  without 
discernible  causative  agencies.  In  many  instances,  such  a^  organic 
affections  of  the  brain  or  abdominal  tumors,  the  condition  is  purely 
symptomatic,  and  these  are  probably  not  to  he  classed  as  cases  of  gfti- 
uine  diabetes  insipidus,  which  is  a  vaso-motor  neurosis,  usually  of  cea- 
tral,  though  sometimes  of  reflex,  origin. 

Clinical  Symptoms. — The  onset  is  gradual,  as  a  rule,  but  when  ii 
follows  a  fright  or  traumatism  it  may  develop  quickly.  There  are  l*o 
main  symptoms — the  passage  of  an  enormous  quantity  of  limpid  urine, 
and  the  coni^tant  thirst.  The  daily  amount  of  urine  varies  from  20  to 
60  pints  (10-80  liters);  it  is  transparent,  and  the  specific  gravity  is  low 
(1001  to  1005).  While  the  percentage  of  solids  is  lessened,  the  total 
is  usually  about  normal,  and  may  even  be  increased.  Albumin  aii«i 
sugar  are  rare,  but  in  a  few  cases  inosite  ha«  bi^en  detected.  The  acl 
of  micturition  is  of  very  frequent  occurrence,  and  the  quantity  of  urine 
passed  at  each  sitting  .surprisingly  large.  The  persistent  thirst  nec««i- 
tates  frequent  drinking,  but  the  voracious  appetite  seen  in  diabetes  mel- 
litus  does  not  mark  this  disease,  in  which  the  appetite  is  only  slightly 
increased.  As  a  result  of  the  polyuria  the  skin  and  mucous  membmtifa 
are  abnormally  dry,  as  in  genuine  diabetes.  But,  unlike  the  iatttrf 
affection,   a  fair  degree  of  bodily   nutrition   is   maintained  as  a  nile 
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The  saliva  and  other  digestive  secretions  are  scanty,  and  this,  together 
with  the  good  appetite,  is  a  fact  which  explains  the  disturbances  of 
digestion  sometimes  met  with.  The  tolerance  of  the  system  to  alcohol 
i«  often  phenomenal.  Associated  nervous  phenomena  are  frequently 
observed,  such  as  neurasthenic  symptoms,  insomnia,  and  chorea. 

Frognosia. — The  majority  of  instances  proceed  to  recovery  sooner 
or  later,  while  others  pursue  an  almost  endless  course — forty  or  even 
fifty  years  in  duration — and  the  patient  meanwhile  retains  his  general 
good  health.  There  is  a  small  group  of  grave  cases  that  are  due  to 
organic  diseases  either  of  the  brain  or  abdominal  organs.  Death  may 
also  be  occasioned  by  some  intercurrent  complicating  condition. 

I>ias;il08l8. — The  clinical  recognition  of  diabetes  insipidus  rests 
upon — (a)  the  enormous  amount  of  urine  passed ;  (b)  its  low  specific 
gravity ;  and  (e)  the  absence  of  sugar  and  albumin. 

Diffarttiitial  Diagnosis. — Among  affections  that  must  be  differentiated 
are  diabetes  mellttus,  which  has  a  single  point  of  resemblance— namely, 
the  polyuria ;  hysterical  polyuria^  which  is  transient  and  accompanied 
by  other  hysterical  manifestations;  and  chronic  interstitial  nephritis^ 
which  sometimes  distinguishes  itself  by  the  presence  of  albumin  and 
hyaline  casts  in  the  urine,  arterio-sclerosis,  and  cardiac  hypertrophy. 

Treatment. — The  amount  of  drinking-water  is  to  be  moderated  in 
a  gradual,  cautious  manner.  To  insist  upon  a  sudden  great  reduction 
is  productive  of  harmful  effects,  but  the  patient  should  be  warned  not 
to  exceed  his  actual  necessities.  I  also  find  that  methodic  physical 
exercise  acts  very  beneficially. 

Of  medicines,  nervines,  especially  valerian  and  its  preparations,  are 
useful  in  the  idiopathic  variety  of  the  complaint,  and  may  be  given 
in  the  form  of  the  ammoniated  elixir  (5J-ij — 4.0-8.0)  three  or  four 
times  daily.  The  valerianate  of  zinc,  quinin,  and  iron  may  be  variously 
combined,  according  to  the  indications  presented  by  special  cases.  Ergot 
and  gallic  acid  have  long  enjoyed  a  high  reputation  in  this  disease.  The 
commencing  doses  should  be  moderate,  and  then  be  increased  until  full 
physiological  doses  are  employed,  this  method  often  bringing  about  ad- 
mirable results.  Antipyrin,  acetanilid,  the  bromids,  and  arsenic  have 
been  extensively  employed  and  lauded  by  different  writers  in  the  treat- 
ment of  this  affection.  My  own  best  results  have  been  attained  by  the 
use  of  ergot.  Next  to  this  agent  the  bromids  and  acetanilid,  given 
alternately  at  intervals  of  a  couple  of  weeks,  have  been  found  to  be 
most  useful.  If  a  primary  disease  exists,  it  must  be  met  on  intelligent 
general  therapeutic  principles. 


ARTHRITIS  DEFORMANS. 

{Rhetimaioid  Arthritis:  Rheumatic  Gout,) 

Definition. — A  chronic  disease,  characterized  by  progressive  changes 
in  the  arthritic  structures  (cartilages,  synovial  membranes,  etc.)  and  by 
osseous  periarticular  formations,  producing  great  deformity.  The  affec- 
tion may  rarely  be  acute  in  its  course. 
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Pathology,— It  is  here  that  the  iileutity  of  the  disease  is  rlifltm- 
guishable.  Among  eiirly  groins  changes  there  muy  be  uii  effusiou  inio 
the  affected  joints,  but  this  disappears  hiter.  The  canilaget^  are  ^h- 
sorbed,  the  process  beginiiiijg  centrally,  where  there  are  both  the  maxi- 
mum fimoimt  of  friction  between  the  op|iosed  eartilaginous  surfaces  anil 
the  minimum  blood-supply.  Disiiiipcaniuce  of  the  cartilages  is  natu- 
rally followed  by  contact  of  the  ends  of  the  bones,  the  latter  bocotniag 
pofi.^hed  and  resembling  ivory  a.s  the  res^uk  (ehurnated).  The  degener- 
ative |>roeess,  which  h,  as  in  the  case  of  the  cartilages,  due  to  friction 
between  the  bony  extremities,  may  lead  to  absorptiou  of  the  latter  with 
a  eonsenuent  alteration  of  shape. 

At  the  periphery,  where  pressure  is  slight  or  even  absent,  the  carti- 
lages become  greatly  thickened  in  conseijuence  of  peri?i,<tent  irritation, 
and  later  become  ossifieil,  ftjrming  ojiteophytes  which  overlie  tbe  ariiciilar 
surfaces.  These  may  lock  the  juintsi,  though  perhaps  oftener  they  cause 
partial  ankylosis.  Bony  nodules  may  also  be  formed  from  tbe  perios- 
teum of  the  shafts  of  the  Imnes. 

Almost  simultaneously  the  atftititia!  membraneH  become  intlaineih  » 
proliferation  of  their  cells  taking  place,  and  this  exudate  may  undergo* 
organization  and  rarely  ossification.  Later  tbe  eapsitk  an<l  the  lt4jtt- 
ments  are  thickened,  causing  a  restriction  nf  movement  of  the  affect e^i 
joints  and  producing  pseudo-aiikylosis.  Less  fre<[uently  they  soften 
and  weaken  to  such  an  extent  that  oiten  partial,  and  sometimes  am- 
plete,  dislocation  of  the  joints  ensues ;  but  displacement  of  the  end*  of 
the  bones,  amounting  even  to  complete  luxation,  may  also  be  due  to 
absorption  of  tbe  heads  of  the  bones.  This  is  often  observed  in  tbr 
head  of  the  femur,  producing  the  so-called  morhui  coxm  Menili^,  Ma- 
cular wasting  occurs  and  may  be  profound.  Local  neuritis  has  been 
noted. 

The  hi«to-pathohigic  changes  consist  in  cell -proliferation,  with  fibril* 
lation  and  softening  of  tbe  matrix  of  the  cartilages,  followed  by  absorp- 
tion due  to  pressure.  At  the  margin,  however,  proliferation  of  the  celU 
leatls  tfi  Tna.Hsive  nndulation. 

Etiology, — The  nature  of  tbe  disease  is  still  dubious,  though  the 
uld  view,  tb;Lt  it  is  closely  connected  with  rheumatism  on  tbe  one  haoJ 
or  gout  on  the  other,  should  be  abandoned  J.  K.  Mitchell  long  sine* 
maintained  that  rheumatoid  arthritis  is  ui  nervous  origin,  being  espe- 
cially liependent  upon  affections  of  the  spinal  cord,  and  without  stoppinj? 
to  adduce  all  of  the  facts  that  tend  to  support  this  theory,  tbe  followinji 
deserve  mention:  (1)  Diseases  of  the  cord  (locomotor  ataxia,  etc,)  are 
known  to  cause  arthritic  conditions:  (2)  The  character  of  certain  cansal 
factors,  such  as  nervous  shocks,  grief,  etc.  ;  (3)  The  symmetry  of  the 
joint-deformities;  (4)  The  time  of  occurrence;  and  (o)  Notiee^ibk 
trophic  disturbances  that  are  frequently  associated.  Falli  *  nuti>psie<l 
4  cases,  2  of  which  were  typical,  and  in  the  latter  lesions  were  fuunij  in 
the  anterior  horns  of  the  spinal  cord,  atrophic  in  tlie  first  ca4*e,  but 
degenerative  as  well  as  atrophic  in  the  second.  Acci»rding  to  Falli.  not 
all  cases  of  arthritis  deformans  are  to  be  interpreteil  as  instancef^  nf  ner- 
vous disease.     Other  theories,  especially  the  mechanical,  chemical,  and 
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microbic,  have  been  propounded,  but  have  not  received  the  same  measure 
of  support  as  the  neuro-trophic. 

(a)  The  disease  frequently  follows  nervous  shocks^  mental  worry,  and 
deep  grief.  (6)  Females  are  more  frequently  victims  than  are  males,  the 
proportion,  according  to  the  statistics  of  Garrod,  being  about  one  to 
five  in  favor  of  the  former  sex.  To  account  in  part  for  its  greater  fre- 
quency in  women  is  the  fact  that  sterility  and  certain  ovarian  and 
uterine  complaints  seem  to  exert  a  strong  etiologic  influence,  (c)  Age 
exerts  a  decided  influence.  It  is  most  frequently  contracted  in  the 
third  decade  of  life,  though  it  has  been  noted  as  late  as  the  end  of  the 
fifth.  It  occurs  also  in  children,  though  rarely.  Out  of  307  cases 
treated  in  the  Devonshire  Hospital  during  1892,  only  2  per  cent,  mani- 
fested the  disease  before  the  age  of  ten.  (d)  Heredity  has  been  traced 
in  some  instances,  and  in  many  a  family  tendency  to  joint-afiection. 
{()  Though  it  occurs  in  all  classes  of  society,  the  poor  or  those  exposed 
especially  to  debilitating  influences  are  more  liable  than  the  rich. 

Dor  claims  to  have  succeeded  in  finding  a  definite  organism  in  arth- 
ritis deformans.  He  also  claims  to  have  reproduced  the  disease  by  in- 
jecting cultures  directly  into  the  blood  of  rabbits,  and  considers  the 
fferm  an  ''attenuated  culture  "  of  the  staphylococcus  pyogenes  aureus. 
His  observations,  however,  have  not  as  yet  received  adequate  experi- 
mental confirmation. 

(1)  Symptoms  of  the  Chronic  Form. — At  first  one  joint,  usually 
of  the  hand,  is  slowly  involved ;  soon  the  corresponding  joint  on  the 
opposite  side  is  attacked.  These  may  recover  apparently,  but  are  soon 
reinvaded  and  grow  progressively  worse.  The  aff*ected  joints  slowly  en- 
large, and  are  moderately  painful,  particularly  on  movement.  Pain, 
however,  may  either  be  slight  or  even  absent,  or  severe  (rarely  agoniz- 
ing) in  character.  There  is  neither  redness  nor  tenderness,  as  a  rule, 
but  on  palpation  an  efi'usion,  variable  in  extent,  is  generally  detectable. 
The  course  during  the  early  stage  is  often  marked  by  periods  of  im- 
provement, alternating  with  exacerbations  in  the  local  symptoms,  and 
especially  in  the  swelling  and  pain.  While,  as  intimated,  one  or  two 
joints  only  are  affected  at  the  start,  gradually  those  of  the  feet,  arms, 
legs,  and  trunk  are  invaded  symmetrically,  until,  in  the  worst  cases, 
every  joint  is  deformed. 

The  most  characteristic  symptom  is  the  deformity^  which  manifests 
itself  earliest  in  the  hands.  The  fingers  are  generally  pointed  toward 
the  ulna,  rarely  toward  the  radius,  and  the  presence  of  the  osteophytes 
and  the  immensely  thickened  capsular  ligaments,  together  with  the  re- 
tracted muscles,  all  tend  to  alter  entirely  the  shape  of  the  joints.  The 
fingers,  for  example,  are  flexed  and  extended  upon  the  hand,  and  some- 
times overlie  one  another.  With  the  progress  of  the  deformity  a  partial, 
and  less  often  a  complete,  luxation  of  the  joints  occurs  (see  Fig.  31). 
The  joints  may  become  finally  either  (fuite  fixed,  owing  to  the  presence 
of  the  periarticular  osteophytes,  or  a  limited  degree  of  movement  may 
remain. 

Palpation  and  auscultation  of  the  involved  joints  reveal  crepitation 
daring  movement.  Strangely  enough,  the  thumb  remains  intact,  com- 
pensating for  the  loss  of  the  functional  movement  of  the  fingers  to  a 
remarkable  extent.     In  addition,  the  hand  is  sometimes  less  afifected 
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than  the  rest  of  the  joints — a  fact  which  enables  the  patient  to  perfonn 
a  great  variety  of  even  delicate  movements.  The  adjacent  muscles  U. 
i3ome  wasted  and  are  the  seat  of  contractures,  causing  flexion  of  tLe 
litnbs^  especially  of  the  thigh  upon  the  abdomen  and  the  leg  upon  the 
thigh.  Other  trophic  changes,  such  as  pigmentation  or  glosdv  areas  of 
the  skin,  may  be  observed,  and  in  3  of  my  own  cases  onychia  was 
present.  In  extreme  instances  tbe  decubitus  is  lateral  and  the  patieat 
utterly  helpless. 

The  course  of  the  disease  throughout  the  more  advanced  8tag€«  is 
exceedingly  variable-  Its  advance  may  be  arrested  and  the  general 
health  remain  unimpaired,  and  this  may  take  place  after  implication  of 
but  a  few  joints,  so  that  the  entire  ajfection  may  be  confined  to  a  com- 
paratively small  part  of  the  body,  either  in  the  upper  or  lower  extrem- 
ities. In  progressive  cases  more  or  less  gastro-intestinai  disorder  arises; 
the  symptoms  of  indigestion  appear,  the  appetite  is  impaired,  and  there 
is  constipation.  The  patieuts  sufferings  make  him  irritable.  Hypo- 
chondriasis may  be  a  concomitant.  In  established  cases  the  pulse  is  per- 
sistently rapid  and  the  skin  inclined  to  free  perspiration. 

Climcal  Varieties- — (1)  Of  the  clmmic  form  there  are  cerUiu 
subvarieties.  The  disease  may  be  limited  to  a  single  joint  [monartir' 
ular),  this  form  most  commoidy  affecting  the  hip-joint,  when  it  is  known 
as  morbus  eoxw  senilis.  It  is  seen  generally  in  old  men,  and  often  fol- 
lows an  injury*  Its  features— pathologic  and  clinical — including  the 
muscular  wasting,  are  the  same  in  kind  as  those  of  the  poliforticular 
variety.  Monarticular  arthritis  deformans  may  also  be  confined  to 
tbe  shoulder-joint  or  the  knee,  and,  as  in  the  preceding  form,  men 
who  have  passed  the  middle  period  of  life  are  mainly  affected. 

A  special  variety,  which  is  generally  not  monarticular,  involves  onlv 
the  vertebrte  [spondi/litts  drformans).  This  may  be  combined  iritu 
morbus  eoxtit  seniUs,  or  the  condition  may  be  confined  to  the  cervicJ 
spine,  as  in  a  recent  case  of  my  own,  thus  preventing  flexion  of  the 
heaiL  A  fair  degree  of  rotation  usually  remains,  but  it  sometimes  hap- 
pens that  the  entire  spinal  colutnn  is  involveci  and  held  in  a  perfectly 
rigid  position. 

Still  another  form  in  which  the  distal  joints  of  the  fingers  become 
knobbed  (Hebeniens  nodeit)  demands  separate  description.  Hebenlen^s 
nodosities  occur  chiefly  in  women  between  the  thirtieth  and  fortieth 
years,  though  I  liave  seen  one  case  which  begim  after  tbe  fiftieth  year  la 
a  lady  who  had  previously  suffered  from  gout.  This  patient  »lied  sud- 
denly of  ajxiplexy  two  years  since.  According  to  Ileberden,  who  first 
described  them,  the  nodes  have  no  intimate  association  with  gout,  and  al, 
least  2  cases  have  fallen  under  my  notice  in  which  the  sufferers  had  always 
been  free  from  the  latter  disease.  At  first  the  affected  joints  become 
swollen,  tender,  and  painfiil,  and  then  seemingly  undergo  great  improvi 
ment*  Tbe  condition,  however,  is  progressive,  advancement  occurring 
in  the  form  of  fresh  exaeeHjations,  which  are  often  traceable  to  error* 
in  diet,  and  are  separated  by  remissions  in  tbe  local  symptom  at  longer 
or  shorter  intervals.  The  morbid  process  is  the  same  as  in  rheumatoid 
arthritis,  and  the  destructive  changes  in  tbe  joints  proceed  until  distinct 
hard  nodules  are  formed.  These  are  usually  most  marked  at  the  sidei 
of  the  extensor  surfaces  of  the  second  phalanges.     The  disease  does  not 
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spread  to  any  of  the  larger  joints,  and,  although  incurable,  it  is  free 
from  danger  to  life.  Heberden's  nodes  do  not,  however,  imply  longevity, 
as  has  been  erroneously  supposed. 

(2)  The  Acute  Form.— This  is  comparatively  rare,  and  occurs  com- 
monly between  the  ages  of  twenty  antl  thirty — at  an  earlier  period 
of  life  than  the  chronic  form*  It  is  more  frequent  in  children  under 
ten  than  is  the  latter,  and  is  more  common  in  women  than  in  men. 
Among  its  common  antecedents  in  women  are  pregnancy,  delivery,  ex- 
cessive lactation,  and  the  menopause.  Multij)le  urthritis.  afteeting  both 
the  large  and  small  joints,  sets  in  acutely,  and  tbere  are  pain  and  either 
a  slight  redness  or  a  considerable  swelling,  due  chiefly  to  an  effusion 
which  is  intra-  rather  than  periarticular.  There  is  only  a  slight  tendency 
to  migration  ft^om  joint  to  joint,  a  slight  febrile  disturbance,  and  no  tend- 
ency to  cardiac  complication. 

Differential  DiagTiOSiS. — The  diagnosis  between  the  chronic  form 
of  the  disease  and  ehnnuc  rkeumathm  is  not  always  an  easy  one.  In 
the  latter,  however,  there  are  fewer  joints  involved,  and  usually  the 
larger  ones  only  are  implicated,  while  there  is  an  absence  of  the  peculiar 
deformity  and  the  marked  fixity  of  the  joints  which  are  i[uite  charac- 
teristic of  the  former.  There  is  no  tendency  to  cardiac  complications 
in  chronic  rheumatoid  arthritis,  and  the  course  is  more  progressive.  A 
monarticular  arthritis  which  differs  in  its  morbid  process  from  rheuma- 
toid arthritis  sometimes  affects  the  shoulder-joint.  It  is  not  uncommon, 
and  is  ''  characterized  by  pain,  thickening  of  the  capsule  and  of  the 
ligaments,  wasting  of  the  shoulder-girdle  muscles,  and  sometimes  by 
neuritis"  (Osier),  I  have  met  with  5  instances  of  this  sort,  in  all  of 
which  pain  was  intense  and  persistent  and  the  course  rather  subacute 
than  acute.     All  ended  in  recovery. 

The  acute  form  is  frequently  confounded  with  aente  artmdar  rheu- 
ifnati»m^  from  which  it  is  to  be  discriminated  by  the  special  etiologic 
factors,  the  less  severe  pmin,  the  less  marked  redness,  the  slight  tendency 
to  migration  from  joint  to  joint,  the  slighter  febrile  disturbance,  ami  by 
the  practical  freedom  from  cardiac  complications.  Gout  will  be  distin- 
guished in  the  description  of  that  disease, 

ProgtiOSiS-^ — Though  incurable,  rheumatoid  arthritis  is  not  imme- 
diately dangerous  to  life,  and  in  a  certain  proportion  of  the  cases  im- 
provement, and  in  a  smaller  proportion  arrested  progress  of  the  disease, 
may  be  expected, 

Treatineilt* — This  especially  involves  measures  that  are  directed  to- 
ward the  improvement  of  bodily  nutrition— a  generous  dietary,  systematic 
warm  bathing,  and  an  abundance  of  fresh  air,  with  properly  regulated 
physical  exercise.  Tonics  may  be  necessary  to  invigorate  the  economy, 
aii'l  particularly  iron  to  overcome  the  anemia.  The  |>rolonged  use  of 
cod-liver  oil  in  conjunction  with  other  remedies  has  given  excellent 
results  in  a  few  instances  under  my  care.  Of  special  agents,  the  most 
satisfactory  in  their  effects,  and  particularly  if  administered  early  in  the 
disease,  are  iodin  and  arsenic.  An  eligible  form  of  the  latter  is  arseni- 
ous  acid,  given  in  granules  (gr,  ^fr — 0.0018,  after  each  meal),  while  the 
former  may  be  administered  in  the  form  of  a  saturated  solution  of  sodium 
iodid,  of  which  ten  to  fifteen  drops  may  be  given  in  milk  before  meal- 
time.    The  patient  may  he  sent  to  a  warm  climate  in  winter  and  to  a 
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eookr  one,  preferably  a  motintam  resort,  m  summer.  These  paticnti  ' 
also  do  well  at  certain  mineral  springs,  such  as  the  sulphur  springs  of 
Virginia,  the  hot  aprings  of  Arkansas  or  Toplitz,  at  Baden  in  Switier* 
land,  and  the  warm  sodium  chlorid  baths  in  Wiesbaden.  Hot  mineral 
spas  should  only  be  resorted  to  in  the  early  period  of  the  affection* 
Strumpell  has  seen  excellent  results^  follow  the  employment  of  hot 
sand-baths,  which  can  be  used  at  liome.  Stewart  advocates  the  Taller- 
man  met  hud  of  treatment—/*  e.  of  superheated  dry  air. 

The  local  meam*  are  of  the  highest  value.  If  the  joints  be  inflamed, 
cold  compresses,  covered  with  oiled  silk,  to  which  some  narcotic  agent 
may  be  added,  will  afford  relief.  This  should  be  followed  by  thorough 
and  systematic  massage,  which  is  our  best  measure  for  the  reduction  of 
the  swelling  (by  promoting  absorption  of  the  inflammatory  exudate)  and 
for  lessening  joint-rigidity.  It  also  restores  the  atrophied  muscles  and 
assists  the  general  health.  Swedish  movements  are  useful  in  maintain- 
ing mobility  and  often  in  restoring  that  which  has  been  lost. 


(JOUT. 

Definitloii.^ — A  form  of  perverted  nutrition  due  to  an  aato-infectioD, 

acfouipauied  by  the  formation  of  a  variable  (usually  increased)  amount 
of  uric  acid,  sujd  cbanicterisfied  clinically  by  attacks  of  acute  arthritiiS 
with  or  without  uratic  deposits  in  nnd  arruind  the  joints. 

Nature  of  the  Affection. — The  numerous  theories  that  prevail  at  pres- 
ent in  regard  to  the  disease  are  irreconcilable,  but  it  seems  certain  thai 
there  is  (*(}  an  excessive  absorption  of  nutritive  substances,  both  solid 
and  lii(uid — a  fact  amply  corroborated  by  the  known  etiologic  factors  of 
the  disease ;  also  (ft)  a  disordered  metabolism  growing  orit  of  the  effects 
of  imperfect  physical  development,  combined  with  too  little  physical  ex- 
ertion ;  {e)  a  defective  elimination  of  waste  products.  That  inefficient 
excretion  through  tlie  skin,  kidneys,  and  bowels  tends  to  produce  goiil 
cannot  be  iiuestioned,  but  that  the  disease  may  exist  along  with  a  normil 
elimination  of  waste  products  is  e^iially  certain.  F.  Grandmaison  bii 
carefully  studied  the  connection  between  the  albumin  of  renal  disease 
and  that  of  gout,  and  believes  the  association  of  albuminuria  with  gout 
to  be  a  fre<|uent  one.  He  states,  however,  that  during  the  early  or  pre- 
monitory stage  the  albuminuria  is  often  intermittent,  and  hence  thai 
repeated  testing  is  needful   to  avoid  error. 

There  are  a  number  of  uric-acid  theories,  some  of  which  may  bi 
briefly  mentioned:  1.  Uarrod  contends  that  an  acute  attack  of  goat  ii 
invariably  produced  by  an  excess  of  uric  acid  in  the  blood,  due  to  increased 
formaticm  and  greatly  decreased  elimination  ;  also,  that  inflammation  iti 
caused  by  the  deposition  in  the  joints  of  sodium  urate.  2.  Haig  holda 
that  there  is  a  diininislied  alkalinity  of  the  blood,  and  that  the  latter  can^ 
not  therefore  hold  the  urie  aci*l  in  solution,  so  that  it  is  deposited  in 
form  of  urates.     He  dissents  from  the  view  that  an  excess  of  uric 


I 

I 


60UZ 


393 


is  farmed.  3.  Ebstdn  thinks  it  prubiible  that  there  exists  an  excessive 
production  and  acemimlatioii  in  the  tlootj  of  uric  acid.  The  sur- 
d||argetl  blooil  excites  local  inflammation,  followed  by  necrosii*,  and  uric 
jjliid  is  de]>osited  in  the  necrotic  tissues!.  4.  Sir  Williaui  Roberts  believes 
tbat  acute  attacks  of  gout  are  dcfiendent  upon  the  precipitation  of  the 
crystallme  hiurate  of  sodium,  and  that  an  excessive  absorption  of  urates, 
a  defective  action  of  the  kidneys,  or  some  other  such  cause  induces  an 
juidue  accumulation  of  the  urates  in  the  circulating  medium.  Here  the 
Bihite  is  transformed  into  the  less  soluble  hiurate.  5.  V.  Noordeu  con- 
cludes that  the  essential  process  is  a  tissue-necrosis  attributable  to  the 
presence  of  a  hypothetic  ferment,  and  that  the  uric  acid,  which  is  with- 
out etiologic  effect,  is  deposited  at  the  necrotic  focus*  6.  Klemperer' 
has  shown  as  the  result  of  observations  made  in  cases  of  gout,  of  inter- 
stitial nephritis,  etc.  that  as  long  as  the  function  of  the  kidneys  is  not 
materially  interfered  with,  the  presence  of  considerable  amounts  of  uric 
acid  in  the  blood  cannot  be  attributed  to  diminished  elimination,  but 
must  be  attributed  to  increased  formation.  But  the  presence  of  an  equiva- 
lent of  uric  acid  in  the  blood  in  certain  affections  other  than  gout  (e,  q, 
leukemia)  shows  that  this  factor  is  not  the  sole  cause  of  gmiL  Again, 
the  solvent  fK)\ver  of  the  blood-serum  in  gouty  patients  has  been  found 
to  be  adequate  for  the  disjiosal  of  the  large  amounts  of  uric  acid  present. 
To  explain  the  uratic  deposits  we  must  assume  that  the  necrotic  tissues 
possess  a  greater  chemical  affinity  for  uric  acid  than  does  the  blood, 
though  the  nature  of  the  substances  that  excite  the  primary  inflamma* 
tory  and  necrotic  processes  is  not  known. 

Pathology* — ^The  post-mortem  history  of  gout  is  concerned  aU 
most  exclusively  with  the  arthritic  changes,  including  the  uric-acid 
<leposits.  The  lesions  are  found  to  vary  according  to  the  stage  in  which 
death  occurs;  if  in  the  acute  attack,  hyperemia  and  swelling  of  the 
capsule,  ligaments,  and  synovial  membrane  are  present,  together  with 
an  inflammatory  exudation  into  the  joint.  As  before  intimated,  the 
process  begins  as  a  localized  necrosis  in  the  articular  cartilages,  caused 
by  a  special  but  as  yet  unknown  agent,  and  for  these  necrotic  areas  the 
urates  have  a  strong  chemicat  affinity,  and  are  deposited  therein  The 
proeee^H  spreads,  ami  may  either  he  of  uniform  intensity  or  confined  to 
limited  areas.  The  deposit,  which  is  always  an  interstitial  one,  is  pres- 
ent from  the  primary  paroxysm,  becoming  thicker  as  the  seizures  are 
repeated.  The  surface  of  the  cartilage  presents  a  white  patch  cor  re- 
.|BondiDg  with  the  point  most  remote  from  the  vascular  supply.  Finally, 
'ifce  eutire  cartilages,  the  ligaments,  and  the  synovial  memhj*anes  become 
infiltrated  with  masses  of  chalky  material  (tophi),  which  are  fluid  in 
their  earliest  state  and  contain  numerous  minute  crystalline  masses. 
They  soon  inspissate,  and  later  become  very  hard  and  dry.  In  very 
chronic  cases  the  affected  joints  may  become  fixed,  and  occasionally  the 
»kiu  covering  the  tophi  ulcerates*  exposing  the  clialk-stones.  The 
chalky  concretions  have  been  found  in  various  places  other  than  in  and 
around  the  joints,  a  common  seat  being  the  cartilages  of  the  ears,  and 
less  frequently  of  the  nose,  eyelids,  and  larynx.  They  have  ahvays 
been  described  in  the  periosteum  an<l  along  the  tendons  of  the  palms  of 
the  hands,  where  they  produce  a  characteristic  form  of  contraction  of 
^  Deulsche  m^lkinijtchr  UVArn«fArr/f,  1895,  No.  40^  p.  663, 
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one  or  more  fingers  (Dupuytren's  contraction),    Charcot  has  found  ihem 
in  the  penis. 

The  kidneifs  are  usually  involved,  the  changes  being  similar  m  chi- 
racter  to  those  observed  in  the  joints,  and  itmumerable  area?  of  necrosift^ 
followed  by  uratic  deposits,  are  seen  throughout  the  organs.  thougL 
chiefly  in  the  papillie.  Osier  says  that  *'  the  presence  of  these  uratic 
concretions  at  the  apices  of  the  pyramid.s  is  not  a  positive  indication  of 
gout.  They  are  not  iofreiiuent  in  this  country,  in  which  gout  is  rare. 
Granular  contracted  kidney  {chronic  interstitial  nephritis),  with  or  with- 
out arterio-sclerosis,  is  soncietioies  caused  by  the  gouty  eonditiou  [ridt 
Interstitial  Nephritis), 

The  heart  and  blood-re si^teh  always  present  changes.  Gout  inducf? 
arterio-sclerosis,  and  the  latter  in  turn  causes  cardiac  hypertropliv, 
particularly  of  the  left  ventricle.  In  chronic  cases  fatty  degeneratioD 
of  the  heart^muscle  sometimes  occurs,  and  chronic  valvulitis,  with  (it- 
posits  uf  urate  of  soda  in  the  valves,  has  been  noted.  Chronic  broncLh 
lis,  asthma,  and  einphysema  are  among  the  more  common  changes 
connected  Avith  the  respiratonf  tracts  acute  conditions  being  of  verj 
infveijuent  occurrence- 

biology. — Assuming  that  a  specific  unknown  cause  (ferment?) 
exists,  the  factors  below*  mentioned  are  to  be  regarded  merely  %s  pre- 
disposing, 

(a)  Heredity. — Garrod*s  dictum,   ''  that  more  than  one^half  of  »11 
gouty  subjects  can  distinctly  trace  their  ailment  to  an  hereditary  taint/* 
is  doubtless  correct,  heredity  from  the  grandparents,  which  is  not  of  io- 
fret|ueut  occurrence,   being  included   in   this  estimate.      If  the    better 
class  of  society  alone  be  considered,  the  percentage  will  probably  W 
still  larger.     It  must  not  be  forgotten,   however,  that  patients  out  of 
pride  represent  other  articular  affections  as  gout,     [h)  At/e, — ^Primary 
attacks  are  most  fre<juent  in  middle  life.     They  are  rare  before  puberty, 
though  exceptiijiially  seen  even  in  suckling  infants,  but  after  the  age  of 
puberty  they  become  more  fre^juent.     After  the  fiftieth  year  tbey  df- 
crease  rapidly  in  frequency,  and  are  very  rare  in  ijuite  advanced  life. 
It  is  to  be  recollected,  however,  that  most  cases  of  established  gout  ar« 
met  with  during  the  declining  period  of  life,     (c)  *SV^. — The  arthritic 
form  is  less  freijuent  in  women  tlian  in  men,  while  the  former  are  dis- 
posed to  the  irregular  type  of  chronic  gout  quite  as  strongly  as  tl 
latter.     ((/)  Dii-t. — Over-indulgence   in   the   pleasures  of  the  table,  t 
gether  witii  defective  physical  exercise,  constitutes  a  potent  factor,  ai 
this  even  in  persons  who  are  endowed  with  excepticmal  powers  of  dij^ 
tion.     (/;)  AleohoL  and  particularly  the  fermented   liquors,  are  awoQj 
the  chief  favoring  influences.      This  fact   explains  the  relatively  great 
frequency  of  gout  in  certain  countries  (e.  */,  England  and  Germany 
in  which  the  heavier  beers  and  ales  are  freely  used,  than  in  Americj 
where  lighter  fermented  drinks  are  more  popular.     (/)  Social  Statr. 
Most  cases  occur  among  the  upper  class  of  society,  but  there  is  aUo 
well-defined  form  of  *' poor-man's  gout  "'  due  to  an  excessive  use  of  mi 
beverages,     {fj)  L*:ad, — ^ Workers  in  lead  furnish  numerous  typical  e; 
amples  of  gout-     Garroil   found   that   in  «3<J  per  cent,  of  the   hot^pi 
cases  the  patients  had  been  [laintersor  workers  in  lead.    He  also  show( 
that  the  administratiun  of  lead  salts  to  gouty  persons  almost  invariabl 
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determined  a  gouty  paroxygm.  Whether  lead  produces  gout  hy  arrest- 
iDii  the  excretory  processes,  especially  from  the  bowel  and  kidDey,  and 
by  thus  inducing  a  fibroid  change  in  the  kidney  and  liver,  as  is  held  by 
Oliver  of  New  Castle,  is  not  definitely  settled,  Poore  points  out  that 
gout  produced  by  lead  or  chronic  kidney  trouble  is  constantly  associated 
with  anemia  and  emaciation,  and  forms  a  distinct  clinical  class  of  cases. 

Clinical  History,— 1.  Acute  Gout.— The  earliest  manifestations  of 
the  disease  are  apt  to  take  the  form  of  a  more  or  less  typical  attack  of 
aciUe  arthritic  ijuut.  The  latter  is  usually  preceded  by  certain  prodromal 
eympfoms,  which  vary  in  different  cases,  but  are  almost  constantly  simi- 
lar for  the  paroxysms  of  individual  cases.  The  patient  may  complain 
either  of  slight  muacular  cramps  and  articular  pains,  or  of  dyspeptic  dis- 
order, or  of  an  asthmatic  seizure;  or  be  may  exhibit  mental  disturbance 
— irritability  of  disposition,  broken,  restless  sleep,  and  depression  of 
spirits.  In  a  small  percentage  of  instances,  just  prior  to  the  attack  the 
patient  feels  better  than  ordinarily.  It  has  been  observed  that  imme- 
diately before  and  also  during  the  early  part  of  a  paroxysm  the  daily 
amount  of  uric  acid  found  in  the  urine  is  diminished,  but  Klemperer 
has  shown  that  no  relation  exists  between  the  amount  of  uric  acid 
present  in  the  urine  and  the  character  of  the  disease. 

The  attavk  generally  develops  in  the  very  early  morning  hours.  The 
patient  awakens  suffering  from  pains  in  the  metatarso- phalangeal  joint 
of  the  great  toe,  that  soon  become  excruciating,  while  the  joint  feela 
as  if  it  were  tightly  compressed  in  a  vise.  The  local  signs  of  inflamma- 
tion— heat,  redness,  swelling,  and  excessive  sensitiveness — «juickly  super- 
vene. The  skin  pits  on  pressure  and  becomes  shiny.  Ihehody-tem' 
perature  rises  to  102*^  or  103°  F.  {39.4°  C),  and  the  patient  manifests 
intense  irritability. 

At  the  end  of  an  hour  or  two  the  sufferings  abate,  the  fever  often 
declines,  with  free  perspiration,  and  the  patient  may  be  able  to  pursue 
his  avocation.  During  the  next  day  some  degree  of  enlargement  and 
inflammatory  edema  remains,  and  on  the  follow  ing  night  the  symptoms 
are  usually  repeated  in  all  their  violence.  The  condition  usually  pro- 
gres&ea  in  this  manner  from  four  to  seven  or  eight  days,  though  after  a 
few  days  the  intensity  of  the  paroxysms  is  apt  to  lessen.  After  the 
attack  the  swelling  subsides  and  there  is  a  slight  desquamation  of  the 
skin,  which  resumes  its  normal  color,  and  the  general  health  is  often 
unusually  good.  These  so-called  fits  of  gout  usually  recur  from  time  to 
time,  the  duration  of  the  intervals  depending  largely  upon  the  patient's 
babit.«E  or  routine  of  life.  On  the  whole,  the  first  interval  is  apt  to  be 
the  longest,  while  later  the  intermissions  may  not  exceed  two  or  three 
months.  With  subsequent  attacks  the  affection  is  apt  to  spread  to  other 
articulations.     There  is  no  tendency  to  suppuration. 

2.  Retrocedent  0oiit.— This  term  implies  the  sudden  transmission  of 
the  arthritic  f*rocessJ  to  some  internal  organ.  During  a  paroxysm  the 
joint-inflammation  may  quickly  disappear  with  an  equally  sudden  de- 
Telopment  of  intense  pain  in  the  region  of  the  stomach,  vomiting,  diar* 
rhea,  faintness,  and  a  rapid,  feeble  pulse.  Supj^ressive  gout  may  attack 
the  heart  and  produce  precordial  paiiu  dyspnea,  cardiac  palpitation,  and 
much  anxiety  of  mind.  It  may  also  excite  pericarditis  with  a  fatal 
result-     Transmisaion  to   the   bead,    with   the  development  of  intense 
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cerebral  symptom.s  (raaniacal  excitement,  coma,  and  apoplexy),  al§«> 
occurs.  Nervous  phenomena*  however,  are  more  comoiMiily  due  u* 
uremic  ]H>isoii. 

3*  SymptomB  of  Cliromc  Gout, — Chronic  gout  follows  the  acute  viiietv 
The  transition  is  gradnaU  the  intervals  between  attacks  shorter,  while 
the  attacks  themselves  grow  milder  and  longer.  At  last  the  local  io- 
flammalion  does  not  appear.  The  condition  extends  to  other  joimi^: 
first,  to  the  corresponding  joint  on  the  opposite  side,  then  to  the  other 
toes  and  the  ankles*  Later,  the  fingers  and  wrists  may  be  invaded*  bm 
almost  never  the  largest  joints  (hip,  shoulder).  With  the  progress  nf 
the  aflection  the  chalk  deposits  slowly  and  gradually  increase  nntil  tht 
characteristic  deformity  is  produced.  The  skin  covering  the  tophi  Bint 
ulcerate,  exposing  the  chalk-stones.  When  the  fingers  are  affected  we 
note  a  detlection  at  the  second  or  third  joint,  constituting  a  peculitr 
habitus. 

Among  important  associated  conditions  are  chronic  ga^^tric  catArrfa^ 
arterio-sclerosis,  canliac  hypertrophy  with  considerable  functional  di** 
turbance  of  the  heart,  and  **  contracted  kidney,"  forming  a  much  com* 
plicated  yet  easily  recognized  clinical  picture.  If  in  cases  of  this  wrt 
the  urine  of  a  gouty  person  is  carefully  examined,  and  is  found  to 
contain  a  small  percentage  of  albumin  and  tube*caj5t8,  the  whole  tram 
of  events  becomes  easy  of  interpretation.  The  cases  may  be  divided 
into  two  classes :  (a)  those  in  which  the  complexion  is  florid  and  the  gpft- 
eral  health  vigorous ;  (h)  those  with  pale,  sallow  faciea,  emaciation,  aaJ 
enfeebleraent.  These  groups  are  chiefly  dependent  npon  the  differences 
in  the  etiologic  factors* 

The  course  of  chronic  gout  is  liable  to  be  interrupted  by  acute  exacer- 
bations with  fever,  during  which  dangerous  complications  may  arise — 
e*  g.  uremia,  pericarditis,  pleurisy,  pneumonia. 

4.  Iire^ar  Ck»ut. — Says  Sir  Dyce  Duckworth:  *'Gout  manifesting 
itself  anywhere  but  in  a  joint  is  to  be  considered  irregular  or  incom- 
plete/* Such  cases  are  confined  chiefly  to  persons  of  gouty  heritage, 
though  I  feel  confident  that  the  diathesis  may  be  also  ac*|uired.  But 
though  the  etiologic  factors  that  produce  lithemia  also  in  time  proiluct 
gout,  these  two  conditions  shoubl  be  discriminate<i :  for,  while  in  lM)th 
we  usually  note  an  excess  of  uric  acid  in  the  blood,  in  lithemia  there 
are  no  tr»pbi  present,  and  hence  no  necrotic  foci  in  the  joints  or  else- 
where. Irregular  gout,  then,  rarely  occurs  in  persons  who  have  haJ 
previous  typical  attacks,  but  should  any  of  the  conditions  described 
below  as  Wing  dependent  upon  the  gouty  diathesis  be  associated,  i»f 
should  they  alternate,  with  acute  gout,  they  may  be  properlv  ascrihtJ  fl 
to  the  latter.  On  the  other  hand,  when  these  conditions  occur  in  ■ 
persons  who  are  free  from  here<litary  taint,  and  whose  h&bits  do  not 
predispose  them  to  gout,  tlie  diagnosis  of  irregular  gout  is  to  be  made 
with  extreme  caution.  It  is  perfectly  justifiable  to  apply  a  therapeutic 
test  when  other  means  of  diagnosis  fail  t4>  clear  up  the  given  ease. 

The  features  of  irregular  gout  are  exceedingly  diversified,  and  to 
describe  all  of  them  here  would  lead  me  too  far,  but  if  the  preceding 
criteria  be  remembere<l,  all  f  »rms  of  irregular  gout  nan  be  readily  recof- 
uized.     The  following  are  the  more  important: 

(<?)  Joint  and  MuscL*  PfjiVi*,— The  muscular  pains  may  be  aoyirlierSi 
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ami  *'  flying  ''  in  natore,  but  the  muscles  of  the  liack  of  the  neck,  the 
lumbar  region,  the  abductors  of  the  thigh,  and  the  gastroenemii  are 
€5peeiiillv  liable  (Tyson u  These  pains  are  iiiojist  severe  in  the  early 
ujoruin*;  hour,"*  and  sukside  as  the  day  advances.  Artieidar  pains 
attended  with  »ome  degree  of  swelling  and  deformity  of  the  joints*  (the 
latter,  however,  not  due  to  uratie  dejtositsi  may  he  of  gouty  origin;  and, 
according  to  Paget  and  Garrod,  Heberden's  nodosities  (previously  de- 
scribed under  Rheumatoid  Arthritis)  may  jiresent  vesicuLir  eminences 
due  to  gout. 

(i)  traBtro-intestinal  DfHtMrhfifU'fS.-^The  synjptoms  referable  to  the 
intestiDes  are  identical  with  those  presented  by  litheniia.  In  one  of  my 
case»  intestinal  colic  followed  by  diarrhea  put  in  an  appe^arance  at  long 
intervals.  Tonsillitis,  pharyngitis,  and  even  parotitis,  may  also  he 
manifestations* 

(f)  Canh'o-vagt*uIar  St/mptfims. — Just  as  in  pure  lithemia.  so  in  atypi- 
cal gout,  tlie  increased  amount  of  nrir  acid  usyully  i>re.<ent  in  the  blood, 
by  increasing  the  blood-tension,  excites  arterio-selerosis  and  chronic  in- 
terstitial nephritis — affections  which  are  fully  described  in  appropriate 
sections  of  this  work. 

(d)  Nervouii  3Ianifefitationii. — The  different  varieties  of  headache, 
including  migraine,  are  common.  Sciatica  and  other  forms  of  neuralgia, 
tingling,  itching,  burning  sensations,  and  even  pain  in  the  palms  of  the 
hands  and  aoles  of  the  feet,  are  nf  fre^juent  occurrence-.  Hot  and  itch- 
ing eyeballs  are,  according  to  Ilutrbinson,  among  freijuent  njanifesta- 
tions ;  apoplexy  may  arise,  sect»ndary  to  athi-roma  induced  by  gout ; 
and  rarely  meningitis  (basilar)  is  among  the  gouty  morbid  states.  The 
latter  also  include  certain  psychopathia^ — insomnia,  irritability  of  tem- 
per, and  melancholia. 

(<?)  Urhmrif  Sijmptoifi^, — The  urine  is  highly  colon.Vl,  of  high  specific 

fravity,  often  scanty,  and  the  standing  specimen  deposits  lithic  acid. 
his  is  not  peculiar  to  gout,  however.  In  many  cases  uric  acid  is  in 
excess  only  at  intervals,  giving  rise  to  so-called  uric-acid  showers,  while 
at  other  times  it  is  diminished  in  ijuantity.  In  this  connection  the  re- 
sults of  the  investigations  by  Klemperer  are  to  he  recollected.  (.Touty 
persons  are  liable  to  gravel  :  I  agree  with  Tyson,  however,  in  thinking 
that  the  two  conditions  more  fre*juently  alternate  than  coexist.  Inter« 
mittent  glycosuria  is  also  common  in  gouty  subjects,  and  may  lead  to 
true  diabetes  mellitus ;  this  glycosuria  may  alternate  with  uric-acid 
showers,  Oxaluria  has  been  noted.  Among  grave  secondary  uflTeetions 
chronic  interstitial  ne]diritis,  with  its  characteristic  features  (slight 
albuminuria  and  later  casts),  very  commonly  develops,  sooner  or  later, 
and  cystitis  (with  gouty  hemorrhage  into  the  bladder),  urethritis,  pros- 
tatitis, and  orchitis,  all  may  be  dependent  upon  gout. 
I-  (/)  Pulmonary  Disturhances, — Chronic  broncliitis,  to  which  asthma 
|sbd  emphysema  are  fre«|Uently  secondary,  is  often  the  result  of  podagra. 
(//)  Cufanrom  Erupth/tit. — Eczema  is  fre«piently  associated  with  the 
Duty  diathesis,  and  I  have  often  observed  eczematous  eruptions  in  gouty 
jects,  alternating  with  the  symjttoms  of  bronchitis  or  gastric  catarrh, 
^  (h)  Ocular  I)fMtnh'rit,—Th^  chief  eye-symptoms  are  conjunctivitis 
and  keratitis  (with  tophi  in  the  cornea  and  eyelids),  iritis,  hemorrhagic 
retinitis^  and  glaucoma. 
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Differential  Dia^osis* — The  distinction  between  typical  acute 
gout  and  aoiite  artivulftr  rheunuttisfn  id  a  simple  matter.  But  when,  sj 
is  rarely  the  ca^e,  the  former  manifests  itself  as  a  polyarthritis,  the  <li*- 
criraiiiation  is  sometimes  difficult.  W,  IL  Thomj)son  has  pointed  oat 
that  in  gouty  polyarthritis,  when  the  knees,  elbows,  and  pbala 
finger*joints  are  affected,  the  points  of  greatest  tenderness  on  trnnaf 
pressure  are  over  the  condyles.  On  the  other  hand,  in  acute  rheunii-l 
tism  the  cutaneous  tenderness  is  greater,  while  the  points  of  maxic 
tenderness  correspond  with  the  tendons  anterior  and  posterior  to  tiie 
joints.  Though  the  distribution  of  pain  to  the  pressing  finger  mat  l*e 
often  utilized  in  the  discrimination  of  these  two  articular  affections^  in 
a  considerable  percentage  of  the  eases  reliance  must  be  placed  upon  tiie 
history,  especially  as  to  antecedents,  the  mode  of  onset,  the  early  pan 
of  the  course,  and  the  character  of  accompanying  symptoms  and  com- 
plications. In  a  doubtful  case  the  blood-serum  may  respond  to  the  u^i^ 
acid  test,  as  follows  :  Add  o-G  mimims  {0.399)  of  acetic  acid  to  2  drami 
(8.0)  of  blood-scrum  in  a  watch-glass  ;  then  place  a  linen  thread  in  tbe 
solution  and  after  twelve  to  twenty-four  hours  this  will  be  incrusted  with 
crystals  of  uric  acid.  The  result  is  not,  however^  obtained  exclusivelj 
from  the  blood  of  gouty  subjects. 

Chronic  rkeumatism  is  distinguished  from  gout  by  the  fact  that  the 
latter  disease  involves  chieHy  the  small,  and  chronic  rheumatism  chiefly 
the  large,  joints*  jNIoreover,  chronic  interstitial  nephritis  and  arterio- 
sclerosis, with  their  varied  and  often  serious  consequences^  are  fre- 
quently  attendant  upon  gout,  but  not  upon  chronic  rheumatism. 

To  differentiate  chronic  gout  and  rheumatnid  arihritis  is  sometimes  a 
hard  problem^  but  the  following  table  will  indicate  the  main  points  of 
difference : 


GOCT. 

Ffpquently  herwlitary. 

CauseH  are  chiefly  diot4?tic, 

AflVcts  males  and  the  better  classes  most 

frequently. 
Begins   in    the   big   toe   and  extends  to 

othtT  toes. 
Attacks  are  pericMiic. 
Ik'forojity  due  to  tophaceous  deposits. 

Uric  acid  usually  in  cxces*. 
Reniil  complications  and  arteriosclerosis 
cotumtm. 


Arthritis  Deforxans. 

Not  so. 

Causes  chiefly  nervous. 

Affects  females  and  lower  oil 

frequently. 
Begins  in  the  fingers^  which  point  to  tbe 

ulnar  side. 
More  steadily  pro^^TeBsive, 
Deformity  due    to    exoetosis  and  ao^^ 

losis,  and  more  marked. 
Not  80. 
Very  rare. 


Treatment. — (1)  Prophylaxis. — In  order  to  prevent  the  devebp- 
ment  of  gout,  eHpeoially  in  persons  who  have  inherited  or  acquire^l  * 
strong  predisposition  to  the  disease,  teuiperaie  and  even  rigid  habit* of 
life  should  be  adopted.  Alcohol,  i>articular!y  the  heavier  wines  (Madeim, 
port,  sherry,  chumpngne,  etc.)  tind  heavier  nuilt  li<|Uurs,  must  be  escheiifi 
and  the  patient  must  eat  sparingly  of  concentrated  meat  (particularly 
red  meat).  A  re-^idence  in  the  country  with  activt*  oni-of-door  exercise 
is  of  pararaount  importance,  but  straining  eflforts,  both  mental  and  phy^ 
ical,  are  to  be  avoided.  Tlie  climate  should  be  temperate  and  molio 
rately  dry.     The  sleeping  apartments  should  be  capaeious,  well  vettti- 
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lated,  and  firee  from  draught,  and  the  action  of  the  skin  is  to  be  favored 
bv  cleanliness,  and  if  the  patient  be  strong  by  a  cold  bath  in  the  morn- 
ing with  friction.  For  the  robust,  Turkish  baths  at  intervals  of  two  or 
three  weeks  constitute  an  excellent  measure.  In  the  class  of  patients 
that  are  pale  and  debilitated  warm  baths  on  retiring  are  preferable,  and 
the  chilling  of  the  skin-surface  is  to  be  carefully  guarded  against.  The 
patient  should  wear  flannels  next  to  the  skin  in  all  seasons. 

(2)  Active  Treatment. — (a)  Dietetic, — The  amount  of  food  must  be 
lessened,  the  dishes  being  simple,  nutritious,  and  taken  at  regular  inter- 
vals.    Fresh  vegetables,  containing  a  minimum  of  starch  and  sugar — 
cabbage,  salads,  etc. — are  best,  and  these,  together  with  beef  (in  small 
amounts),  mutton,  chicken,  milk,  fruits  (except  bananas,  tomatoes,  and 
strawberries),  and  stale  bread,  should  constitute  the  chief  dietary.     Fat 
in  the  form  of  good  butter  may  be  taken  freely — from  2^  to  3^  oz. 
(70.0-100.0)  per  diem,  according  to  Ebstein.     I  have  observed  that 
occasionally  patients  do  best  on  albuminoids,  while,  on  the  other  hand, 
with  about  equal  frequency  they  improve  on  a  vegetable  diet ;  but  I  am 
convinced  that  a  mixed  diet,  such  as  has  just  been  indicated,  is  best 
adapted    for  the  vast  majority  of  the  cases.     Among  articles  to  be 
avoided  are  pastry,  tea  and  coffee,  hot  bread  and  cakes,  sweet  puddings, 
cheese,  dried  meats,  and  all  highly  seasoned  dishes.     It  may  become 
necessary,  though  rarely,  to  administer  alcohol.     This  is  especially  the 
case  in  suppressed  gout,  and  when  needed  whiskey  or  gin  (diluted)  is  to 
be  preferred. 

Mineral  waters,  particularly  the  alkaline,  are  highly  advantageous, 
and  sometimes  are  even  curative.  Their  value,  like  that  of  the  warm 
baths  and  systematic  exercise,  is  dependent  upon  their  power  to  increase 
renal  elimination.  Whether  they  promote  solubility  of  the  uric  acid  in 
the  blood  is  questionable ;  moreover,  according  to  the  observations  of 
Klemperer,  this  is  not  a  rational  indication.  The  carbonate  and  citrate 
of  lithium  are  efficient  diuretics,  but  have  no  other  claim  to  virtue  in 
this  disease.  Among  natural  waters  of  special  value  abroad  are  Vichy, 
Carlsbad.  Homburg,  Ems,  Kissingen,  Aix,  Buxton,  and  Bath,  and  in 
this  country  Saratoga  and  Bedford.  These  waters  are  to  be  taken  when 
the  stomach  is  empty  and  in  large  quantities. 

(ft)  Medicinal  Treatment. — During  an  acute  attack  the  pain,  if  ex- 
cruciating, is  to  be  relieved  by  a  hypodermic  injection  of  morphin,  which 
is  to  be  followed  by  a  purgative  dose  of  some  mercurial.  Colchicum  is 
the  specific  remedy,  and  must  be  administered,  in  the  form  either  of 
the  wine  or  the  tincture,  in  doses  of  TTlxx-xxx  (1.333-1.999)  every  four 
hours.  It  alleviates  the  inflammation  and  promptly  relieves  the  pain, 
but  its  effects  during  the  attack  should  be  carefully  noted.  After  the 
paroxysm  it  should  be  continued,  though  in  small  doses,  combined  with 
the  citrate  or  bicarbonate  of  potassium  or  lithium.  The  limb  should  be 
raised  and  the  affected  joint  or  joints  wrapped  in  flannel  or  cotton-wool. 
Warm  alkaline  solutions  or  hot  fomentations  often  afford  relief  in  the 
worst  cases,  and  anodynes  may  be  tried  locally.  The  diet  should  con- 
sist chiefly  of  milk,  animal  broths,  and  egg-white  during  the  attack, 
while  after  the  latter  rice,  eggs,  fish,  and  other  light  forms  of  meat 
may  be  added,  the  more  liberal  dietary  previously  indicated  being 
slowly  resumed. 
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In  the  intervals  between  the  tumie  attacks  the  prophylactic  Jind 
dietetic  loeasures  prevjoiii^ly  mentioned  are  to  be  resorted  to  HitL  i 
view  to  preventing  recurrences  of  the  disease,  and  in  aihlition  the 
alkaline  diuretics  and  saline  laxativet*,  together  with  warm  bathing,  will 
be  found  of  the  utmost  value. 

In  chronic  and  irregular  ibrms  of  jrout  medicines  are  of  subsidiary 
importance,  and  are  in  no  wise  com|>aralde  in  their  beneficial  effect*  to 
the  previous  reooramemlations.  Two  agents  deserve  i*rominent  mention, 
however.  They  are  piperazin  and  the  extract  of  thifimn*  ghmd.  Tbt* 
ingestion  of  the  latter,  as  obtained  from  the  e«lf,  is  iVdlnwed  by  an  in- 
creased excretion  of  uric  acid-  Piperazin  has  been  warmly  advooiid 
in  all  foriBR  of  gout  for  its  supposed  eftcct  as  a  solvent  of  uric  acitt  and 
clinicians  are  almost  unanimous  in  reporting  its  favorable  results.  Its 
beneficial  effects  are  |irobably  due  to  its  diuretic  action.  The  dose  i* 
gr,  v-x  (0.324-0,648)  tbrice  daily,  freely  diluted  with  water.  Soiu*! 
authors  higlily  recommend  the  salicylates  for  acute  attacks  of  gout^botli  ' 
primary  and  inter  current,  in  the  course  of  tbe  chronic  form.  In  \uf 
own  experience  they  have  been  less  effective  in  this  disease  than  eoleln* 
cum,  though  ammonium  salicylate  or  salicin  may  be  tried  if  there  be 
present  marked  gastric  disturbance,  since  it  is  better  borne  under  the<e 
circumstances  than  colchicum.  If  nephritis  or  a  failure  of  compeD!»a- 
tion  be  present,  even  the  former  remedies  should  be  administered  witli 
extreme  caution. 

For  f'hnmiG  gout  pota^^sium  iodid  bas  been  much  used,  though  witb 
slight  advantage  to  the  patient,  I  tliink*  The  bitter  tonics.  eorobiaeJ 
with  a  vegetable  salt  of  iron,  should  be  resorted  to  in  the  anemic,  debili- 
tated class  of  gouty  patients,  anil  a  change  of  climate  often  servee  to 
improve  bodily  vigor  in  the  same  category  of  ca^es. 


LITHEMIA. 

Defiliitlotl. — A  condition  due  to  the  faulty  oxidation  of  nitrogenow 
matter.  It  is  characterized  cheroically  by  an  excess  of  uric  acid  in  tbe 
blood,  and  clinically  by  various  digestive,  circulatory,  genitfvurinary,  naJ 
nervous  phenomena.  My  chief  purpose  in  tlescribing  lithemia  separalelt 
is  that  the  common  error  may  be  avoided  of  attributing  the  symptom*  oi 
this  condition  to  other  causes. 

Pathology  and  Etiology* ^ — The  deficient  oxidation  or  the  tissiw 
metabolism  is  depemlent  upun  the  same  causes  as  in  gout,  but  lithemia  dif- 
fers in  being,  comparatively  speaking,  a  latent  condition.      Tlie  excess  of 
uric  acirl  may  be  for  a  time  eliminated  througlj  the  natural  channels  iki^i-  I 
neys,  lungs,  skin,  etc.)  without  the  wcurrence  of  symptoms.    On  the  otinpf  J 
hand,  when  as  the  result  of  too  little  exercise,  impaired  elimination,  higk! 
living,  the  use  of  sweet  wines,  combined  with  the  neurotic  teiupenimentfJ 
uric  acid  is  allowed  to  collect  in  different  parts  of  the  organism,  mark<?4| 
disturbances— nervous,   gastro-hepatic,   etc.— follnw.      We   are   not   heftl 
concerned  with  t]ie  articuhir  type.     Among  other  factors  that  f»re<lisp 
to  the  onset  of  lithemia  are  alcoholism,  heredity,  climate  (temperate 
cold  climates  favor  diminished  actions  of  the  skin),  antl  the  male  ie**'' 
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OymptoniS. — The  neryous,  circulatory,  respiratory,  integumentary, 
and  genito-urinary  symptoms  are  practically  the  same  as  those  described 
ander  Irregular  Gk>ut,  but  I  would  here  emphasize  the  broad  clinical 
fact  that  toe  urethral  and  genital  mucous  membranes  often  become 
inflamed  on  slight  provocation,  producing  urethritis,  cystitis,  orchitis, 
epididymitis,  vaginitis,  endometritis.  These  conditions  resist  treatment 
obstinately. 

Ghwtro-intestinal  Ssrmptoms. — The  earliest  symptom-complex  is  usually 
presented  by  the  gastro-intestinal  tract.  The  appetite  is  variable,  some- 
times voracious,  and  at  other  times  it  is  impaired  or  perverted.  The 
tongue  is  coated,  particularly  in  the  mornings,  ^and  a  metallic  taste  is 
often  complained  of,  while  various  forms  of  indigestion  attend.  There 
may  be  a  delay  in  the  conversion  of  the  albuminoids,  in  which  cases  such 
symptoms  as  pyrosis,  gastric  oppression,  fulness,  and  sometimes  nausea 
and  Yomitinff,  appear  soon  after  the  ingestion  of  food.  These  symptoms, 
together  with  marked  flatulence,  are  manifested  at  a  later  period  after 
meals  if  there  be  failure  in  the  digestion  of  the  carbohydrates.  The 
bowels  work  irregularly,  constipation  alternating  with  brief  attacks  of 
diarrhea,  which  may  be  attended  by  colicky  pain,  the  discharges  being 
often  frothy  and  ill-smelling.  Hemorrhoids  are  usual,  and  melena  may 
occur,  though  often  independently  of  the  hemorrhoids.  The  liver  is  some- 
what enlarged  and  often  tender.  A  few  prominent  cardio-vascular  symp- 
toms should  be  mentioned,  such  as  palpitation,  which  is  common,  appear- 
ing particularly  after  eating.  More  rarely  it  occurs  while  the  patient  is 
at  rest  or  even  lying  abed,  the  attacks  lasting  from  a  few  minutes  to  as 
many  hours.  Increased  arterial  tension  develops  early,  but  may  not  be 
constant,  and  is  due  probably  to  the  action  of  the  uric  acid  in  the  blood 
upon  the  vaso-motor  nerves,  exciting  universal  contraction  of  the  arteries. 
This  condition  may  be  present  for  a  long  time  before  actual  arterio-scle- 
rosis  is  in  evidence.  The  latter  complaint  invariably  follows,  however, 
and  sooner  or  later  the  well-known  group— chronic  gout,  arterio-sclerosis, 
and  ^^nular  kidney — will  be  presented. 

nx>gll08i8. — This  is  ordinarily  favorable  if  the  condition  is  recog- 
nized and  properly  treated  before  irreparable  changes  have  taken  place  in 
the  arteries,  joints,  and  kidneys. 

Treatment.--(1)  Prophylaxis.— The  patient  should  be  taught  the 
lesson  of  thorough  mastication,  and  robust,  plethoric  persons  should  exer- 
cise with  method  in  the  open  air,  with  a  view  to  consuming  the  fats  in 
the  body.  For  this  purpose  cycling,  horseback -riding,  rowing,  and  walk- 
ing are  all  excellent.  Nervous  persons,  however,  demand  rest  (Gray). 
The  constant  use  of  lithia-water,  more  particularly  in  the  spring  of  the 
year,  is  warmly  advocated  by  Wilcox. 

(2)  Diet. — As  in  gout,  so  in  the  preliminary  stages  of  lithemia,  no  sin- 
;Ie  dietary  suits  all  cases,  though  I  agree  with  those  who  contend  that  a 
iet  consisting  chiefly  of  albuminoids  is  proper  in  most  cases.  It  has  been 
shown  that  a  vegetable  diet  overtaxes  the  oxygenating  power  of  the  sys- 
tem (Porter).  The  lighter  forms  of  albuminous  articles  of  diet  are  to  be 
t referred,  and,  if  well  borne,  fruits  and  green  vegetables  may  be  added ; 
ut  fried  meats  of  all  sorts  and  made-over  dishes  are  to  be  eschewed. 
There  are  cases  in  which  the  gastric  digestion  is  feeble,  and  in  such  the 
carbohydrates  are  better  borne  than  the  albuminoids.     Cream  and  good 

26 


402 


CONSTITUTIONA  L  DISEASES. 


■butter  are  the  only  forms  of  fat  to  be  allowed.  Highly-ieaaofied  aiticle^ 
must  be  avoided,  ami  in  the  use  of  alcohol  lithemics  should  be  guided  bj 
the  same  rules  as  gouty  subjects, 

(3)  Medicinal  Treatment* — If  the  patient  be  robust,  it  is  well  to  begin 
^ith  a  saline  laxative,  sueh  as  Ciirlsbad  Sprlidel  salt  (^j-ij — t.(M,0), 
moderately  diluted  and  taken  before  breakfast.  If  necess&iy,  the  hepatic 
function  may  be  stimulated  still  further  by  a  mild  mercurial  or  by  podo- 
phylliu.  On  the  other  band,  the  neurasthenic,  delicatt*  suflerer  must  \im 
n  milder  form  of  laxative,  such  as  Hocbelle  salts  in  the  ?ame  dose,  or 
sodium  phosphate  in  the  morning,  or  a  rhubarb  pill  at  night.  This  clas^ 
of  lithemics  also  requires  nerve-sedatives  (sodium  bromid,  phenacetin, 
etc.),  and  diuretics  to  aid  in  the  excretion  of  uric  acid.  If  it  be  true^  u 
some  claim,  that  the  sodium  phosphate  is  for  the  greater  part  excreted  by 
the  urine,  and  that  it  holds  in  solution  more  uric  acid  than  any  other  fltlt, 
it  is  one  of  the  foremost  remedies  in  the  treatment  of  the  affection.  Per- 
fionally,  I  have  found  it  to  be  a  most  useful  agent.  To  reduce  acidemit 
and  to  gently  stimulate  hepatic  activity  the  salts  of  lithium,  highly  di- 
luted, may  also  be  tried.  To  aid  in  the  digestion  of  the  albuminoid* 
hydrochloric  acid  may  be  needful,  and  if  the  appetite  be  impaired  it  maj 
be  combined  with  a  simple  bitter  or  with  nux  vomica  (itlx— xv — 0.6t)»>- 
0.999)  thrice  daily.  Nitro-hydrochloric  acid  should  be  given  a  trial  ux 
cases  in  which  the  hepatic  symptoms  are  prominent. 
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Definitioil. — A  constitutional  disease  of  childhood,  exhibiting  gro* 
nutritive  changes,  chiefly  in  the  bones  and  cartilages,  causing  deformities 
and  also  in  the  ligaments,  muscles,  and  other  anatomic  structures. 

Pathology* — A  mere  summary  of  the  anatomic  characters  ctn  be 
given  here.  There  is  a  derangement  of  the  nutritive  prooesae^  wliicb 
retards  and  otherwise  modifies  the  growth  of  the  bony  skeleton,  pwticQ- 
larly  of  the  skull,  the  ends  of  the  ribs,  and  of  the  long  bones.  The 
latter  soften  or  remain  unduly  flexible  as  the  result  either  of  the  absorp- 
tion of  ossified  structures  or  of  the  greatly  diminislied  deposition  of  hmt- 
salts.  Longitudinal  section  of  the  long  bones  shows  the  seat  of  the  clncf 
chang(3S  to  be  at  the  junction  of  the  epiphysis  with  the  shaft.  In  heftltk 
we  note  at  this  point  two  thin  layers,  of  which  the  outer  (next  to  the  epi- 
physeal cartilage)  h  the  proliferative  or  hyperphistic  scone.  It  presents  i 
bluish  color,  and  it  is  here  that  the  cartilage-cells  undergo  division.  The 
inner  layer,  exceedingly  narrow  and  of  a  yellowish  hue,  is  the  50-calle4 
zone  of  ossification.  These  two  narrow  bands  he  side  by  side  and  present 
perfectly  regular  and  parallel  outlines.  On  the  other  hand,  in  rachitis* 
both  zones,  though  more  particularly  the  proliferative,  are  groatly  thick- 
ened, much  softened,  and  their  margins  irregularly  notched.  The  prri- 
osteum  is  thickened  and  easily  separable  from  the  shaft.  A  considemtioii 
of  the  histo-pathologic  changes  readily  explains  the  gross  changes  just 
enumerated.     A  microscopic  examination  shows  an  increased  rate  of  pfo- 
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liferation  of  the  oartilage-cells  with  a  scanty,  fibroid  matrix,  while  the 
OMific  layer  presents  disseminated  and  imperfectly  calcified  areas.  Simi- 
larly, the  deeper  (oeteoblaetic)  layer  of  the  periosteum  is  thickened,  and 
remaina  spongoid,  while  the  cortical  layer  of  the  bones  may  lessen  in 
dimensioPB,  owing  to  absorption  of  true  bone-tissue. 

The  above  facts  render  easy  the  comprehension  of  the  coarser  changes 
produced  by  rickets.     Thus  we  note  great  enlargement  of  the  epiphyses 
<^  the  long  bones,  obviously  due  to  the  increaised  activity  of  the  prolifer- 
ative layer.     The  cranial  bones  present  areas  of  the  so-called  craniotabes, 
and  jl  Jd  to  the  pressing  finger  in  consequence  of  delayed  ossification  or 
of  resorption  of  the  lime-salts  in  completely  organized  bones.     The  latter 
processes  may  lead  to  a  disappearance  of  the  cranium  in  certain  areas, 
causing  depressions,  while  flattened  protuberances  may  develop  over  the 
mntero-lateral  regions  as  the  result  of  augmented  proliferation — changes 
which  constitute  the  rachitic  type  of  skull.     When  cases  terminate  in 
recoverr  the  bones  become  hard  and  ossify,  although  the  deformities  per- 
sist.   The  chemist  has  shown  us  that  rachitic  bones  may  contain  less  than 
half  the  normal  percentage  of  lime-salts.     The  liver  and  spleen  are  mod- 
erately enlarged,  and  rarely  the  mesenteric  glands  are  increased  in  size. 
Stiology.— -(1)  Rachitis  may  occur  in  the  new*bom.    Schwartz  states 
that  among  500  new-bom  children  in  Vienna,  75.8  per  cent,  show  dis- 
tinct signs  of  rachitis.     Doubtless  this  estimate  is  too  high,  and  entirely 
at  variance  with  the  experience  of  clinicians  in  general ;  but  I  believe 
that  congenital  rickets  is  by  no  means  a  rare  condition.     Many  of  the 
cases  are  still-bom,  and  those  that  outlive  childhood  become  peculiarly 
•dwarfed  (micromania).   (2)  Heredity. — The  instances  in  which  rachitis  de- 
velops at  an  early  period  oi  life,  due  to  ante-partum  causes,  are  not  rare,  but 
it  must  not  be  forgotten  that  it  is  extremely  hard  to  estimate  the  influence 
^f  heredity  where  both  parent  and  child  sre  exposed  to  similar  unfavor- 
able hygienic  and  dietetic  conditions.     Ill-health,  malnutrition,  close  con- 
finement, lactation,  and  syphilis  may  all  act  as  predisposing  factors  dur- 
ing pregnancy.     Setting  aside  syphilis,  and  perhaps  phthisis,  the  state  of 
the  health  of  the  &ther  has  little  if  any  effect  in  the  causation  of  rachitis 
in  his  ofispring.     (8)  Geographical  Distribution. — The  disease  is  more 
common  by  far  in  large  cities  than  in  rural  districts,  and  in  European 
countries — Russia,  Germany,  Great  Britain,  and  Italy  more  especially — 
the  disease  prevails  more  extensively  than  in  America.     (4)  Race. — The 
colored  race  furnishes  a  preponderance  of  rachitic  subjects.     The  reason 
for  this  may  be  a  racial  need  of  warmth  that  is  not  supplied  by  the  tem- 
perature of  more  northerly  latitudes,  their  native  habitat  being  in  a  more 
southerly  climate.     The  Italian  race  also  suffers  inordinately.     (5)  Sta^ 
tian. — It  is  especially  among  the  ranks  of  the  poor  children  in   large 
cities  that  rachitis  is  seen.     Joukownski,  from  personal  observations  in 
over  3000  poor  children  in  St.  Petersburg  examined  for  rachitis,  found 
that  from  the  working  classes  come  the  greatest  number  of  cases.     The 

Suarters  of  the  cities  in  which  the  poorer  classes  live  are  densely  crowded, 
le  dwellings  are  insuflSciently  ventilated,  and  there  is  a  great  lack  of 
sunlight.  (6)  Diet. — The  disease  is  dependent  largely  upon  improper  or 
insofficient  food^  and  among  hand-fed  children  the  disease  is  much  more 
common  than  among  those  at  the  breast.  It  also  occurs  in  breast-fed 
infuits  when  the  mother  s  milk  is  poor  in  quality  as  the  result  of  pre- 
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vious  ill-health  or  too  long-coo  tinned  lactation.  The  view  was  at  one 
time  widely  held  that  rickets  was  produced  hj  a  farinaceous  diet,  and 
that  the  active  agent  was  lactic  acid,  produced  by  the  fermentative  pro- 
cesses set  up  by  the  starch.  Even  granting,  however,  that  the  lactic 
acid  forms  a  soluble  salt  by  union  with  the  lime  of  the  bone,  thus  re- 
moving it  from  the  system,  this  docs  not  explain  the  productive  lesions 
described  uniler  F'aihology.  According  to  another  view,  rachitis  is  apt 
to  develop  when  the  system  is  depiived  of  an  adequate  amount  of  fkt, 
and  for  this  belief  there  is  considerable  experimental  proof*  Whikt, 
therefore,  certain  forma  of  diet  predispose  to  rickets,  they  do  so  chiefly 
for  the  reason  that  they  either  are  defective  in  certain  particulars  ur  do 
not  supply  certain  necessary  articles  in  adetjuatc  proportion*  (7)  -4.^/^. — 
Of  908  cases^  more  than  75  per  cent,  occurred  before  the  end  of  the  sec- 
ond year,  but  of  these  only  99  commenced  during  the  first  half  year. 
The  third  year  of  life  furnished  134  cases  (Bruennische,  Von  Ritters'haiiif 
Rit^che).  (8)  Sex  k  without  effect.  (9)  .Stfitltihg. — ^Divers  views  are 
entertained  regarding  the  role  played  by  syphilis  as  a  cause  of  this  dis- 
ease. Douhtless  the  two  affections  are  sometimes  associated,  and  it  can- 
not be  denied  that  syphilis  brings  about  a  marked  impairment  of  nutri- 
tion both  in  the  mother  and  the  child,  so  that  the  disease  may  engender 
a  predisposition  to  rickets.  (10)  Mircoli  contends  for  the  nnerobic  nature 
of  the  disease,  believing  that  it  is  produced  by  the  action  of  ordinary 
pyogenic  organisms  upon  the  osseous  and  nervous  systems.  He  adduces 
clinical  and  pathological  evidence  in  support  of  this  position. 

Symptoms. — The  onset  is  slow,  and  tlie  symptoms  of  gastro-iotes- 
tinal  catarrh,  with  their  usual  effect  upon  the  general  nutrition,  may  pre- 
cede or  accompany  the  true  rachitic  symptoms.  At  the  beginning  the 
infant  is  restless,  irritable,  and  sleeps  poorly,  and  slight  fever  is  present 
in  some  cases.  About  the  head  and  neck  the  child  perspires  freely,  espe- 
cially when  a.'ileep,  wetting  his  pillow  while  the  rest  of  the  bed  is  diy. 
It  is  also  annoyed  by  the  bed-clothes,  which  it  continually  throws  off, 
lying  exposed  even  in  a  cool  temperature.  Among  the  earlier  symptoms 
18  a  tenderness  both  over  the  bony  surfiices  and  the  soft  parts,  so  that  the 
patient  wishes  to  keep  still  and  dreads  to  be  handled.  The  cause  of  thi» 
general  soreness  is  not  known,  though  the  periosteal  changes  may  be  the 
main  factor.  The  child  is  languid  and  disinclined  to  move  his  Umba  or 
to  walk  or  play,  even  if  he  have  done  so  previously. 

The  symptoms  are  progressive  in  their  development,  rachitis  being 
ordinarily  a  chronic  disease,  so  that  after  many  months  more  pronouncea 
features,  including  various  bone-deformities,  appear.  Owing  to  the  im- 
pairment of  nutrition  of  the  muscles  the  use  of  the  limbs  may  become 
impossible,  and  these  cases  have  been  spoken  of  by  writers  as  '*  rachitic 
paralysis  ;"  this,  however,  is  a  misnomer.  Cases  have  been  reported  by 
Berg  and  others  that  resembled  spastic  paralysis,  pseudo-hypertrophkj 
paralysis,  and  other  conditions  of  nervous  origin,  but  their  true  nature  ia 
made  apparent  by  the  associated  symptoms  and  history. 

The  fir^t  rachitic  osteal  changes  are  presented  by  the  cranial  boDM. 
the  ribs,  the  radius,  and  the  ulna.  The  cranium  appears  enlarged,  thoQgh 
this  enlargement  is  more  apparent  than  real,  being  due  to  the  backward 
growth  of  the  facial  bones.  The  sutures  remain  open,  the  fontaneb  ar^ 
large,  and  their  closure  is  delayed,  sometimes  until  the  fifth  or  even  the 
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eighth  year.  Craniotabes  is  most  frequently  Been  in  infants  under  one 
year  of  age.  This  soft,  thin  condition  of  the  bones  is  due  to  pressure 
both  from  within  and  without^  and  is  hence  observed  over  the  posterior 
ami  lateral  aspects  of  the  skull,  or  on  the  surfaces  on  which  the  head  of 
the  child  rests  while  lying.  To  detect  the  presence  of  craDJotabes  light 
pressure  with  the  fingers  is  to  be  made  in  a  direction  away  from  the  su- 
tures. A  rachitic  head  generally  approaches  a  square  in  outline,  or  it 
may  present  marked  angularities,  with  an  increase  in  the  antero-posterior 
diameter  and  a  flattened  top.  Hyperostoses  may  cause  prominence  of  the 
parietal  and  frontal  eminences,  giving  the  foreheail  a  square,  broad  out- 
line. The  veins  of  the  scalp  are  enlarged,  and  the  hairy  growth  is  usually 
acanty,  being  often  removed  from  the  back  of  the  head  hy  rubbing.  Dra. 
Whitney  and  Fischer  first  called  attention  to  the  fact  that  the  ear  placed 
over  the  anterior  fontanel  often  detects  a  systolic  murmur,  which  they 
regard  as  peculiar  to  rickets.  A  considerable  patency  of  the  anterior 
fontanel  both  in  health  and  disease  allows  of  detection  of  this  murmur, 
however,  and  hence  its  diagnostic  value  is  slight.  A  prominent  feature 
of  the  disease  is  delayed  teething,  the  teeth  that  appear  being  deficient 
In  enamel,  ill-shapen,  and  prone  to  early  decay. 

The  ribs  become  affected  ver)^  early.  Anteriorly,  where  they  join  the 
costal  cartilages,  swellings  occur,  causing  the  ''rachitic  rosary."  This  is 
comjK)sed  of  nodules  corresponding  with  the  costo-chondral  articulationsr 
and  these  can  generally  be  seen  and  always  felt  under  the  skin.  They 
rarely  outlast  the  fourth  or  fifth  year.  The  ribs  present  two  short  curves 
— one  at  the  junction  of  the  dorsal  and  lateral  parts  of  the  thorax,  and 
the  other  in  front,  where  they  turn  sharply  inward  toward  the  sternum* 
This  deformity  is  the  result  of  the  atmospheric  pressure  upon  the  softened 
bones?,  a  shallow  groove  usually  being  produced  in  the  line  of  the  costo- 
chondral  articulations  or  obliquely  from  the  second  or  third  rib  downward 
and  outward.  These  changes  lessen  the  transverse  diameter  of  the  thorax 
in  front  and  interfere  with  the  lung-expansion  in  the  antero-lateral  por* 
tions  of  the  chest.  They  also  produce  bulging  of  the  sternum,  resulting 
in  the  so^alled  pigeon  or  chicken  breast.  On  both  sides,  from  a  point 
corresponding  to  the  anterior  end  of  the  eighth  or  ninth  rib.  there  passes 
outward  toward  the  axilla  a  furrow  (Harrison's  groove)  which  is  caused  by 
an  e version  of  the  lower  part  of  the  thorax,  and  is  heightened  by  atmo- 
spheric pressure,  particularly  during  inspiration.  This  thoracic  deformity 
is  not  peculiar  to  rickets,  but  is  met  with  in  all  cases  in  which  there  is 
moderate  obstruction  to  the  ingress  of  air  into  the  lungs. 

Among  the  first  indications  of  rickets  is  an  enlargement  of  the  lower 
end  (junction  of  the  shaft  and  epiphysis)  of  the  radius.  The  radius  and 
ulna  are  sometimes  twisted  and  deflected  outward,  owing  to  the  fact  that 
some  of  the  body- weight  is  supported  by  the  hands  when  sitting  or  crawl- 
ing- The  clavicle  may  be  thickened  and  curved  near  either  end,  and 
occasionally  the  scapulse  may  be  enlarged,  but  deformities  of  the  upper  ex- 
tremities are  rare  as  compared  with  those  of  the  lower.  Occasionally  the 
vertehrse  and  intervening  cartilages  soften,  with  a  resulting  spinal  curva- 
ture, and  in  such  instances  there  is  usually  an  antero-posterior  curvature 
with  which  lateral  deflexion  may  be  associated. 

Pelvic  deformities  are  not  uncommon,  and  are  of  no  little  importance 
in  female  children  as  bearing  upon  the  questions  of  marriage  and  subse* 
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quent  labor.  The  femora  may  be  curved,  often  forward  and  more  rarely  out- 
ward ;  swelling  of  the  lower  end  of  the  tibia  is.  however,  the  first  change  to 
be  observed  in  the  lower  extremities.  In  some  well-advanced  cases  the 
heads  of  the  bones  forming  the  knee-joints  are  al^  enlarged,  and  outward 
curvature  of  the  femora  and  tibia  is  eommon,  especially  under  the  age  of  one 
year  (see  Fig.  32).  After  the  child  begins  to  walk  a  forward  bowing  of 
these  bones,  due  to  the  weight  of  the  body  and  to  muscular  actioD,  occars. 
Knock-knee  is  sometimes  observed.  It  is  worthy  of  mention  that  persons 
who  have  suffered  from  rickets  in  infancy  usually  fall  short  of  the  aver- 
age  stature  on  reaching  adolescence,  rickets  stunting  the  growth  of  tht 
skeleton,  and  especially  of  the  bones  of  the  face,  pelvis,  and  leg«- 

These  skeletal  changes  sustain  a  causal  relation  to  many,  and  »oroe 
serious,  affections,  chiefly  nervous.  Thus,  craniotabes  is  supposed  uy  in- 
duce laryngismus  stri<lulus,  though  this  contlition  may  also  arise  in  the 
rachitic  without  cmnial  softening*  In  like  manner,  rickets  predisposes 
to  tetany,  which  affects  most  commonly  the  upper  extremities.  Conval- 
sions  are  also  prone  to  occur  in  this  disease.  The  reflex  nervous  excita- 
bility is  unquestionably  exaggerated  in  rickets,  and  another  exciting 
cause  for  the  eclampsia  so  often  met  with  is  the  gastro- intestinal  catarrh 
that  is  quite  generally  present.  The  abdomen  becomes  greatly  enlarged, 
chiefly  by  flatulence,  though  to  a  less  extent  also  by  the  swelling  of  tht 
liver  and  s]>leen  and  the  contraction  of  the  thorax.  Che^st  complicatioiii 
are  common*  Most  of  them  are  <be  firimarily  to  a  mechanical  interfer- 
ence with  a  cardio-pulmonary  circulation,  and  with  the  ftinction  of  r€§- 
piration  as  a  con3e([uence  of  the  thoracic  deformity.  Among  these  are 
atelectsisis,  bronchial  catarrh,  broncho-pneumotua,  and  emphysema. 

ProgtiosiS. — The  evolution  of  rickets  is  a  long  process,  accompanied 
by  a  .slowly  progressive  impairment  of  the  general  nutrition;  and  heoce 
most  patients  become  weak,  anemic,  and  emaciated.  The  so-called  "fat 
rickets,"  however,  is  not  rare.  Innately,  the  disease  tends  to  spontaneous 
care,  which  is  attained  from  the  end  of  the  second  to  the  fifth  year:  but 
its  course  may  be  abridged  to  a  few  months  by  appropriate  treatment. 
When  death  occurs  it  is  usually  occasioned  by  one  or  other  of  the  com- 
plications before  mentioned,  and  especially  by  laryngismus  slridoJus  frr 
pneumonia. 

Treatment,— Pfophylasis. — The  institution  of  preventive  measures 
is  a  matter  of  first  importance,  and  by  simple  means  directed  to  the  ante- 
partum causal  factors  in  the  mother  rickets  may  in  a  large  proportion  of 
the  cases  be  prevented.  Prophylaxis  also  embraces  appropriate  fee^tiog 
and  other  agencies  that  tend  to  maintain  the  normal  nutrition  of  infiuala. 

Hygienic  Management. — As  faulty  diet  is  in  a  great  measure  responsi- 
ble for  rachitis,  proper  feediiig  is  an  important  factor,  and  if  the  child 
cannot  be  satisfactorily  nursed  by  its  mother  and  if  it  is  under  the  age 
of  six  months,  a  wet-nurse  should  be  procured.  Should  this  not  be  prac^ 
ticable,  it  must  be  hand-fed,  and  the  best  artificial  food  is  cow's  milk,  if 
properly  prepjired.  In  cities  it  is  to  be  sterilized,  and  then  dilute^]  to 
suit  the  age,  ami  I  have  found  that  barley-water,  when  made  in  the  man- 
ner recommended  by  J.  Lewis  Smith,  may  be  added  to  milk,  replacing 
the  water  most  advantageously.  A  heaping  teaspoonful  of  barley-flour  if 
poured  into  25  teaspoonsful  (Siij — 96. *1)  of  water,  and  when  the  mixture 
is  lukewarm  10  or  15  drops  of  diastase  (Forbes)  are  added  to  it,  the  groil 
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in  a  few  miniites  becoming  mnch  thinner  from  the  digestion  of  the  starch. 
The  physician  mast  regulate  with  much  precision  the  frequency  of  the 
feeding,  and  the  amount  of  food  taken  according  to  the  age  of  the  child. 
The  stools  are  also  to  be  inspected.  If  they  are  green  or  if  curds  appear, 
either  digestion  is  imperfect  or  the  child  is  being  over-fed.  Older  children 
may  be  given  the  lighter  meats,  green  vegetables,  and  fruits,  but  these 
must  be  carefully  selected. 

Other  hygienic  details  are  of  little  less  importance  than  a  proper  diet. 
The  decubitus  of  the  child  must  be  changed  frequently,  so  as  to  prevent 
bonv  deformities ;  moreover,  the  rickety  child  should  not  be  allowed  to 
walk,  and  to  prevent  his  doing  so  splints  extending  beyond  the  feet  have 
been  recommended.  A  tepid  bath,  warm  clothing,  and  a  prolonged  daily 
stay  in  the  open  air  are  measures  that  should  not  be  neglected. 

Of  medicines,  those  that  rank  highest  are  phosphorus,  the  hypophos- 
phites,  iron,  and  cod-liver  oil.  The  o£Scinal  oleum  phosphoratum  (gr.  y^^ 
— 0.0021)  is  used  by  Jaeobi.  Phosphorus  is  highly  spoken  of  by  many, 
and  I  have  found  it  quite  serviceable  in  my  own  practice.  It  may  either 
be  given  pure  (gr.  -^  to  yj-g — 0.0008  to  0.0006)  or  preferably  in  the 
form  of  an  emulsion  with  sweet  oil  or  cod-liver  oil : 

^.  Phosphori,  gr.  A  (0.00648) ; 

OleiolivsB,  gij  (64.0); 

M.  et  ft.  emulsio. 
Sig.  3J  three  times  a  day,  after  meals,  for  a  child  under  the  age 
of  one  year. 

When  it  is  desired  to  administer  cod-liver  oil  and  it  is  not  tolerated  by 
the  stomach,  it  may  be  rubbed  gently  into  the  skin  of  the  thighs  and 
trunk.  Arsenic  in  small  doses  has  proved  to  be  a  capital  remedy  in 
selected  cases ;  and  iron,  particularly  in  combination  with  arsenic,  is  in- 
dicated if  anemia  be  pronounced. 

The  numerous  complications  to  which  rachitic  subjects  are  liable  pre- 
sent special  indications  which  are  to  be  met  by  the  same  measures  as 
when  they  arise  under  other  circumstances.  The  condition  of  the  diges^ 
tive  organs  must  be  kept  constantly  In  mind ;  and  no  remedy,  however 
promisine,  that  is  designed  to  assist  the  general  condition  should  be  con- 
tinued if  it  tends  to  aggravate  the  digestive  disturbance.  A  proper 
regulation  of  the  diet  will  often  correct  the  latter,  but  if  not,  suitable 
remedies  directed  to  the  gastro-intestinal  catarrh  must  be  employed.  The 
treatment  of  the  rachitic  deformities  belongs  to  the  domain  of  the  ortho- 
pedic surgeon. 


SOORBUTUS. 

(Scurvy.) 


Definition. — A  constitutional  disease,  caused  by  a  lack  of  fresh 
v^etables  in  the  diet,  and  characterized  by  anemia,  excessive  weakness, 
spongy  gums,  a  tendency  to  muco-cutaneous  hemorrhages,  and  a  brawny 
iodaration  affecting  chiefly  the  muscles  of  the  calves  and  the  flexor 
moaclee  of  the  thighs. 
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Pathology* — We  know  nothing    concerning    the   pathogenesis  of 

8cur?j*  Evidences  of  profound  anemia  are  found  upon  microscopic  e«- 
amination  of  the  blood,  which  is  thin  and  dark,  but  there  is  no  leukocjr- 
tosis.  The  skin  may  show  spots  of  subcutaneous  heruorrbage  (eccbv- 
moses),  but  the  most  cbaracteristic  hemorrhage  is  that  under  the  peri^tsteum 
of  the  femora.  Bleedings  into  the  articulations  and  muscles  may  ako  u 
times  be  noted,  and  occasionally  the  serous  membranes  are  the  &eal  of 
hemorrbages,  as  well  as  the  internal  organs.  Submucous  hemorrhages 
are  extremely  common.  Tbe  intestinal  mucosa  may  also  ji resent  ulcers. 
The  gums  are  swollen,  spongy,  dark  in  color,  and  sometinies  ulcer- 
ated, and  the  teeth  may  be  loose  or  missing.  The  epiphyseiST  par- 
ticularly of  the  lower  end  of  the  femora,  may  be  congested,  anil 
rarely  they  are  detached.  The  spleen  is  soft  and  swollen.  The  heart, 
liver,  and  kidneys  sometimes  show  fatty  and  usually  parenchymatous 
degeneration. 

Etiology* — In  former  times  acurvy  was  very  prevalent  among  sol- 
diers in  tbe  field  and  sailors  at  sea,  and  epidemics  were  common.  Doubt- 
less, however,  it  has  declined  in  importance  as  a  disease  incident  both  to 
sea-life  and  to  armies,  but,  as  pointed  out  by  Wise,  it  wouM  seem  that 
changing  physiological  anil  economical  conditions  may  cause  it  to  be 
dreaded  on  land  as  it  has  hitherto  been  on  sea.  According  to  my  own 
observations,  there  certainly  has  been  no  increase  in  tbe  frequency  of  its 
occurrence  in  Pbiladelpbia  during  tbe  last  decade;  but  Osier  states  that 
the  disease  is  not  infrequent  among  Hungarians,  Bohemians,  and  Italian 
miners  in  Pennsylvania,  and  I  am  inclined  to  believe  that  among  this 
class  of  laborers  the  disease  may  have  increased  in  frequency  within 
recent  times.  It  is  rarely  epidemic  at  the  present  day.  Endemic  ap- 
pearances  of  scurvy  are  still  common,  particularly  in  portions  of  Russia 
(Hoffman)  and  elsewhere  also,  sweeping  througb  prisons,  barracks,  alms- 
houses, and  other  institutions  of  like  kind.  The  majority  of  cases  met 
with,  however,  are  sporadic. 

The  above  and  many  other  facts  point  to  the  infectious  origin  of  this 
disease-  Testi  and  Beri  have  isolated  a  micro-organism  which  has  been 
cultivated  and  inoculated  into  guinea-pigs  and  rabbits,  producing  in  the 
latter  pathologic  lesions  and  symptoms  simulating  closely  those  of  scurvy. 
The  microbe  is  perfectly  round  and  is  a  diplococcus.  These  experiments 
have  not  as  yet  been  confirmed  by  other  investigators. 

The  chief  disposing  factor  is  the  long-continued  use  of  a  dietary  de- 
ficient in  fresh  vegetables*  Precisely  wliat  there  is  in  the  latter',  tbe 
absence  of  which  in  the  system  produces  scurvy,  is  not  known  to  a  oer* 
tainty,  but  it  is  probable  that  it  consists  of  the  organic  salts  present  in  ■ 
tbe  fresh  vegetables,  which  elements  are  requisite  to  normal  histogenesis.  | 
Albertoni  has  recently  shown  that  in  scurvy  of  a  protracted  course  free 
hydrochloric  acid  is  absent  from  the  gastric  juice,  and  that  the  total 
aciility  is  much  reduced,  but  this  is  neither  so  in  every  ease  nor  at  all 
stages  of  the  disease.  He  found  no  fleficiency  of  chlorids  in  the  body. 
Peptonization  is  feeble. 

Debilitating  induences,  as  unhygienic  surroundings,  excessive  muscii' 
lar  exercise,  humidity,  and  cold,  often  play  no  mean  role  in  causin] 
scurvy.  Mental  anxiety  and  depression  seem  to  have  etiologic  signil 
icance.     The  old  are  very  susceptible,  and  all  ages  are  liable  to  tbe  di 
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Sex  has  no  special  iuflueiKe  upon  ^corbutua.  Starvation  does  not 
predispose  to  the  <iisease. 

Symptoms.— »^€urvy  has  a  slow  onset.  The  earliei?t  symptoms  are 
generally  a  swelling  around  the  eyes,  over  which  the  skin  has  the  color 
of  a  bruise,  and  a  pale  face,  which  looks  bloated  and  wears  an  apathetic 
expression.  There  is  noticeable  almos^t  from  the  start  a  gradoallj  in- 
creasing debility,  emaciation,  an  inability  to  perform  mental  or  physical 
labor^  and  despondency.  The  patient  experiences  arthritic  and  muscular 
rheumatoid  pains  and  dyspnea  on  sliglit  exertion. 

With  rare  exceptions  the  gums  swell,  sometimes  enormously,  and  he- 
come  spongy,  bleeding  most  readily.  They  may  become  ulcerated,  and 
may  be,  though  rarely,  fnngoid  in  appearance.  The  teeth  often  become 
loose,  and  in  nire  cases  drop  out.  The  breath  emits  an  oflensive  odor, 
that  is  sometimes  due  to  necrosis  of  the  jaw.  The  tongue  swells,  though 
it  is  usually  clean  and  often  pale.  In  the  mouth  may  he  observed  sub- 
mucous hemorrhages  in  many  cases.  There  is  loss  of  appetite,  but  the 
digestion  is  usually  good  ;  there  may,  however,  be  constipation  or  diar- 
rhea,  more  frequently  the  former,  tSVorlndie  difneutert^  has  been  de- 
scribed by  certain  writers.  The  skin  is  dry  and  of  a  muddy  color, 
blended  occasionally  with  a  greenish  or  greenish-yellow  tinge.  At  the 
end  of  a  week  or  ten  days  petechia?  and  ecchymoses  appear  upon  the  legs, 
arranging  themselves  about  the  hair-follicles.  These  may  also  come  out 
later  on  the  trunk  and  upper  extremities.  Submucous  hemorrhages  may 
give  rise  to  circumscribed  swellings,  and  subperiosteal  hemorrhages  may 
occur  and  engender  node-like  protuberances.  There  may  be  frequently 
noticed  a  peculiar  brawny  induration,  due  to  extensive  hemorrhagic  infil- 
tration of  the  muscles  and  suhcutanei>us  tissues,  most  marked  in  tlie  hams 
and  calves.  The  condition  is  not  without  considerable  pain,  particularly 
if  the  parts  be  touched,  and  in  severe  cases  bulhe  and  vihices  may  be  seen, 
as  in  a  recent  case  of  my  own»  Hemorrhages  from  the  mucous  channels 
of  the  body  occur,  and  epistaxis  is  frequent.  In  bad  cases  hematuria^ 
also  melena  and  rarelv  hematemesis,  may  he  observed.  Blood  mav  be 
effused  into  the  serous  membranes,  accompanied  sometimes  by  infiamma- 
tory  changes  in  the  latter;  also  into  the  lungs,  which  are  rarely  tlie  seat 
of  secondary  pneumonia  Pulmonary  infarction  occurs,  hut  is  a  rare 
event.  Hemoptysis  may  he  a  symptom  of  the  lung-complications  or  may 
occur  as  an  independent  phenomenon. 

The  heart  may  present  symptoms,  such  as  palpitations*  feeble  impulse, 
arrhythmia,  and  sometimes  a  basic  blood-murmur,  hut  these  are  without 
diagnostic  importance.  The  pulse  is  soft,  smalL  ami  on  exertion  much 
accelerated.  The  temperature  is  sometimes  subnoruial,  and  the  presence 
of  fever  is  a  certain  indication  of  the  existence  of  some  complication. 

The  nen^ous  »t/mptom»,  aside  from  the  profound  mental  depression,  are 
Dot  prominent.  Insomnia  may  be  a  distressing  symptom.  Delirium  (late) 
is  sometimes  witnessed.  Meningeal  hemorrhage  may  supervene.  Both 
night-blindness  and  day-blindness  are  among  the  rarer  and  extraordinary 
ocular  features. 

The  uriiHiry  gf/niptojtid  vary  in  different  cases.  Albuminuria  is,  how- 
ever, common.  The  specific  gravity  of  the  urine  is  increased,  the  color 
high,  and  the  solid  constituents  diminished,  except  the  phosphates,  which 
are  abundant.     Albertoni  fouml  the  proportion  of  chlorids  less  than  the 
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normal,  while  other  investigators  eluiai  that  the  percentage  is  high.  The 
bonea  in  long-standing  cases  may  be  intensely  congested  and  soinetimea 
necrotic,  and  the  epiphyses  may  separate  from  the  shafts »  In  one  of  my 
own  cjk^ies  an  old  cicatrix  reopened, 

Diagtiosis. — This  rests  upun  the  following  points  :  the  history,  the 
peculiar  facies,  the  spongy  ami  swollen  gam-i,  the  gingival  and  cuttneons 
heniorrhages,  the  progressive  lofls  of  strength  and  energy,  great  meotil 
depression,  and  the  speedy  recovery  after  an  appropriate  regimea* 
Scurvy  will  be  distinguished  from  purpura  under  the  description  of  the 
latter  disease. 

Prognosis* — Unless  far  advanced,  the  prognosis  generally  becomes 
good  u]>on  the  institution  of  correct  dietetic  principles.  If  the  disease 
have  made  extensive  inroads,  the  danger  to  life  is  cons-iderable*  The 
gravity  of  the  internal  symptoms  (particularly  pulmonary)  is  far  grealer 
than  of  the  external,  and,  indeed,  the  presence  of  the  latter  is  a  favor- 
able omen.  Certain  complications  augur  a  serious  termination,  such  ss 
pneumonia,  hemorrhagic  infarctions  of  the  lung,  pleurisy  with  bloody 
effusion,  dysentery,  acute  nephritis,  etc. 

Treatment. — Prophylaxis, —  By  carrying  out  the  known  m««tti 
of  prevention  the  disease  has  heen  diminished  more  than  90  per  ctnU 
among  mariners  and  soMiers.  This  change  has  been  brought  about  by 
the  enforcemeiU  of  governmental  regulations  which  demand  that  an  a«le- 
r|iiate  supply  of  antiscorbutic  articles  of  food  must  be  provided  for  militarY 
campaigns  and  for  long  sea- voyages.  Fresh  fruits  and  vegetables  can 
be  reaildy  transporteil  in  hermetically  sealetl  jars  or  cans. 

Treatment  of  tlie  Attack. — The  chief  indication    ia  to   be  met  by 
the   use  of  fruits  and  fresh   vegetables.       Of  the  former,  two  or  ihfet 
lemons  daily  or  oranges  and  other  fruits  suffice  to  work  a  surprising  de- 
gree of  improvement  in  a  short  space  of  time.     Antiscorbutic  vegeinblc* 
(potatoes,  water-cresses,  raw  cabbage,  lettuce,  saur-kraut)  in  liberal  quan- 
tity should  also  be  given.     Meats,  eggs,  milk,  and  farinaceous  dishes  are 
not  to  be  prohibited,  since  the  patients  require  all  forms  of  fooil  to  invig- 
orate the  system  and  to  render  normal  the  constitution  of  the  blood;  bttlj 
if  the  digestive  power  be  feeble,  it  is  advisable  to  begin  with  the  juice  off 
oranges  or  lemons,  conjoined  with  meat-joiec,  egg-white,  milk,  and  lightj 
farinaceous  articles,  adding  the  stronger  fcjrms  of  animal  f<x>d  and  fredi 
vegetables  when   improvement  ia   noted.     We  may  aj^sist   the  digesriveJ 
function  by  the  use  of  simple  bitters,  strychnin,  and  hydrochloric  acidi 
(after  meals),  but  these  remedies  are  not  needed  in  the  majority  of  in-l 
stances, 

iSpf*cHii  iit/mpfoyfis  may  cnll  for  appropriate  measures.     Const ipfiti<3ilj 
requires  simply  an  enema*     On  the  other  hand,  diarrhea  presents  an  in* 
dication  for  intestinal  antiseptic  and  astringent  remedies.     The  oral  con 
Jition  varies,  hence  the  measures  to  relieve  it  vary  also;  but  if  ulcers  b#^ 
present,  the  solution  of  potassium  chlorate  is  best.     For  swelling  of  the 
gums  the  application  by  means  of  a  cotton  swab  of  tannic  acid  (2 
cent.)  or  a  solution  of  silver  nitrate  (2—5  per  cent.)  is  serviceable. 
com bi nation  of  boric  and  carbolic  acids  in  a  solution  of  suitable  stnengt 
may  be  used  as  a  moutli-wash.    If  copious  hemorrhages  occur,  hemostatic 
are  eminently  useful.     The  various  complications  must  be  met   by 
usual  measures,  according  to  their  nature. 
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Infantile  Scohbutus, 

Sefittition. — A  constitutional  disea.se,  characterized  by  the  same 
Hympiom^  ii??  scurvy  in  adults,  except  that  in  many  instances  undoubted 
evidences  f>f  m  chit  is  are  associated. 

Pathology. — ^The  bones  are  thickened  and  excessively  sensitive, 
owing  tu  a  marked  subperiosteal  hemorrbatre^  with  more  or  less  macera- 
tion, and  want  of  firmnes.^  between  the  epifibysis  and  shaft.  The  muscles 
maj  abo  be  the  seat  of  effusion.  The  characteristic  lesions  of  rickets  are 
often  associated. 

The  nature  of  the  affection  may  be  regarded  as  being  &omewhat  ob- 
scare.  Originally  looked  upon  by  moat  observers  as  acute  rickets,  it,  was 
subsequently  described  by  Cheadle  (from  the  clinical  side)  and  Barlow 
(from  the  anatomo-pathologic  side)  as  infantile  scurvy.  On  the  other 
hand,  Ashby  of  Manchester,  Fiirst  and  other  German  writers,  are  in- 
clined to  the  view  that  the  affection  should  be  consiiiered  a  hemorrhagic 
form  of  rachitis.  Northmp  has  reported  36  cases.  The  belief  that 
rickets  predisposes  to  scurvy,  but  that  the  two  diseases  are  not  regularly 
combined,  is  probably  the  correct  one.  Rachitis  and  i?corbutns  both 
occur  in  children  of  about  the  same  ago,  and  iheir  <*nuses  are  in  some  re- 
spects the  same-  Thus  the  dietetic  facior  is  the  chief  in  both  diseases,  but 
disproving  the  identity  of  rickets  with  scurvy  is  the  fa<*t  that  the  former 
does  not  develop  unless  the  diet  fails  to  supply  some  elements  contained 
in  fruits  an^l  fresh  vegetables. 

Etiology. — Scurvy  is  almost  solely  confined  to  hand-fed  infants, 
especially  those  reared  upon  the  numerous  infant  foods  which  have  been 
foiste«l  upon  the  market,  inchiding  eoiidensed  milk,  etc.  Louis  Starr, 
Jaeobi,  and  others  have  shown  conckisively  that  it  sometimes  follows  the 
prolonged  use  of  sterilized  milk,  either  exclusiively  or  in  combination  with 
artificially  prepared  foods.  It  develops  usually  between  the  sixth  and 
eighteenth  months  of  age. 

Symptoms. — The  skin  presents  the  muddy  color  peculiar  to  the  dis- 
iaae  in  adults.  The  patient  may  he  well  nursed,  but  more  often  there 
is  a  tendency  to  wasting,  an<l  other  symptoms  of  impaired  nutrition  appear, 
particularly  irritability  and  disinclination  to  exertion.  The  more  cha- 
racteristic features  appear  after  one  or  two  months,  and  the  child  cries 
when  handled,  especially  on  touching  the  lower  limbs.  About  the  same 
time  there  is  an  irregularly  cylindrical  swelling  of  one  of  the  thighs,  due 
to  subperiosteal  effusion.  Soon  the  other  limb  is  similarly  involved, 
though  not  always  to  a  like  degree.  At  first  the  legs  are  flexeil,  but  later 
thej  become  straightened  and  slightly  everted  on  account  of  the  progres- 
sive hemorrhage  or  separation  of  the  epiphyses.  The  bones  in  other  por- 
tions of  the  body  may  be  involved  secondarily  in  more  or  less  rapid  suc- 
cession, but  the  swellings  are  less  marked  than  in  the  lower  limbs.  Later, 
if  teeth  be  present,  the  gums  may  swell  and  become  spongy.  Ecchymoses 
in  the  form  of  petechias  appear  upon  the  skin-surface,  and  particularly 
about  the  eyes.  Barlow  describes  a  remarkable  ocular  phenomenon: 
**  There  develops  a  rather  su<lden  swelling  of  one  eyebrow,  with  puffiness 
and  very  slight  staining  of  the  upper  lid.  Within  a  day  or  two  the  other 
lid  presents  similar  appearances,  though  they  may  be  of  less  severity.  The 
ocular  conjunctivfle  may  show  a  little  ecchymosia  or  may  be  quite  free.'* 
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IIemi>rrliages  from  the  mucotts  surfaces  may  finally  put  ia  an  appear&nee. 
To  complete  the  statement  of  characteristic  features,  it  should  be  men- 1 
tioiied  that  rapid  improvement  invariably  follows  an  antiscorbutic  regimen. 

Diagnosis. — To  distinguish  rickets  from  infantile  scurvy  Barioi's 
brief  thuugh  clear  agf^regation  of  the  characteristics  of  the  latter  disease 
may  be  quoted:  ''^(1)  Predominance  of  lower-limb  affection*  in  winch 
there  is  immobility  going  on  to  pseudo-paralysis ;  excessive  tenderness; 
general  swelling  of  the  lower  limbs ;  skin  shiny  and  tense,  but  seldcwn 
pitting,  and  not  characterized  by  undue  local  heat ;  on  subsidence  revcd- 
ing  a  deep  thickening  of  tl»e  shafts,  also  liability  to  fracture  near  tie 
epiphysis.  (2)  Swelling  of  the  gums  about  erupted  teeth  only,  varyiiig 
from  definite  sponginess  to  a  minute,  transient  ecchymosis.** 

Prognosis. — ^Favorable,  even  in  well-established  instances,  if  brougbl 
under  the  proper  regimen. 

Treattttent,— An  antiscorbutic  dietary — fresh  milk,  meat-juice.  and 
orange-  or  lemon-juice — meets  the  main  indication.  If  there  be  *vs- 
temic  exhaustion — a  condition  that  is  not  infrequent — gentle  stiumlation 
with  brandy  (highly  diluted)  and  an  abundance  of  fresh  air  are  lire-emi* 
nent  among  the  measures  to  be  employed.  Iron,  arsenic,  and  cod-liver 
oil  may  be  needful  to  complete  the  cure,  but  usually  the  simple  meao^ 
already  mentioned  will  prove  effective.  The  limbs,  especially  the  lower^ 
may  claim  attention.  Local  treatment,  however,  is  rarely  necessary,  ei- 
cept  there  be  separation  of  the  epiphyses,  when  suitable  splints  are  to  be 
applied. 


PtJEPURA. 

Two  main  groups  are  to  be  distinguished;  (1)  Seeondaiy  pHTpM, 
which  occurs  from  a  great  variety  of  causes  and  in  numerous  affections, 
in  which  its  clinical  significance  has  been  pointed  out  in  appropriate  sec- 
tions of  this  work.  It  seems  pertinetit,  however,  to  enumerate  the  chief 
among  the  diseases  and  conditions  unrler  which  it  may  arise,  as  follow?: 
(tf)  scurvy  ;  (h)  acute,  infectious  diseases  (cerebro-spinal  meningitis,  vari- 
ola, measles,  septicemia,  ulcerative  endocarditis) ;  (c)  hemophilia ;  (fi) 
numerous  chronic  affections,  as  nephritis,  leukemia,  pernicious  anemim 
jaundice,  Hodgktn's  disease,  and  tuberculosis  ;  {e}  malignant  sarcomata;  i 
(/)  nervous  affections,  as  locomotor  ataxia,  acute  and  transverse  myelitis, j 
and  hysteria ;  (g)  mechanical  causes,  straining  efforts,  intense  paroxy*u 
of  whooping-cough,  and  violent  convulsions  ;  (h)  certain  drugs  may  pro 
duce  a  petechial  eruption — <|uinin,  copaiba,  belladonna,  ergot,  merciiryJ 
and  the  iodids  ;  (i)  snake-poisons  produce  rapid  and  extensive  hemorrha^ 
extravasations,  as  shown  by  the  careful  studies  of  S.  Weir  Mitchell. 

(2)  Primaiy  or  idiopathic  ptirptira  forms  the  second  group.     It  is  di 
visible  into  (a)  simple  purpura  (purpitrn  »im/>hx);  (A)  arthritic  purpur 
of  which   two  varieties  may  be  recognized  :  (1)  prlioms  rht^umtiti^a,  and 
(2)    Henoch* g    purpura  ;    (c)   hemorrhagic    purpura    (ptirpura    h^m&t' 
rhagica\ 

[a)  Simple  Purpiira. — The  cause  is  unknown.     Among  predisposii 


PURPURA.  413 

inflaences,  however,  is  age^  the  condition  being  most  common  in  children 
tboat  the  time  of  puberty.  It  may  be  a  sequel  of  the  acute,  infectious 
ditemses,  and  in  not  a  few  cases  develops  in  seemingly  healthy  subjects. 

SymptoTM. — This  is  the  mildest  variety  of  primary  purpura.     The 
hemorra^es  into  the  skin  take  the  form  of  petechiae,  vibices,  or  ecchy- 
moeeB.     The  first  are  extravasations  of  blood  in  the  form  of  minute 
points,  that  appear,  as  a  rule,  in  the  hair-follicles,  and,  unlike  the  ery- 
themas, do  not  disappear  upon  pressure.     The  vibices  receive  their  name 
from  the  fiict  that  the  hemorrhages  occur  as  streaks,  while  the  ecchymoses 
are  larger,  but  similar  in  nature  and  behavior  to  the  petechias.     They 
may  exceed  in  size  that  of  a  split  pea,  and  their  hue  ranges  from  a  deep 
red  to  a  livid  bluish  tint.     As  they  fade  away  they  assume  at  first  a  yel- 
lowish-brown, then  a  yellow  color,  and  finally  disappear.     The  eruption 
appears  in  a  series  of  crops,  and  its  seat  of  election,  often  favored  by 
the  erect  posture,  is  the  legs.     Bloody  serum  may  be  effused  into  bullae 
or  large  blebs.     Shepherd  and  others  have  reported  cases  in  which  the 
parpuric  eruption  ended  in  gangrene,  though  in  Shepherd's  case  the  gan- 
frene  was  believed  to  be  due  to  the  use  of  sodium  salicylate. 

(6)  Arthritie  Purpura. — (1)  Peliosis  Rheumatica  {Schimlein'a  Disecise). 
^The  cause  of  this  remarkable  disease  is  unknown.  Formerly  many 
writers  inclined  to  the  view  that  it  is  of  rheumatic  origin,  and  since  en- 
docarditis and  pericarditis  are  occasionally  observed  in  association  with 
peliosis  rheumatica,  considerable  coloring  is  given  to  this  belief.  On  the 
other  hand,  the  fact  that  the  cardiac  complications  are  rare  in  arthritic 
purpura  shows  that  not  all  cases  of  the  latter  disease  are  genuinely  rheu- 
matic. It  occurs  chiefly  in  males  from  the  twentieth  to  the  thirtieth 
year  of  age.  Among  the  prodromata  are  angina,  slight  articular  pains, 
headache,  loss  of  appetite,  and  fever  ranging  from  100°  to  102®  F. 
(37.7°-38.8°  C).  The  affection  is  especially  characterized,  however,  by 
polyarthritis,  the  joints  bein^  swollen,  painful,  and  very  tender ;  also  by 
purpura,  associated  or  not  with  urticarial  wheals  or  erythema  exudativum ; 
tnd  by  subcutaneous  edema.  The  purpuric  eruption  is  the  only  symp- 
tom that  has  pathognomonic  significance,  and  in  this  affection  it  shows  a 
strong  preference,  as  regards  distribution,  for  the  affected  joints  and  the 
legs.  The  eruption,  as  already  intimated,  does  not  display  constant  cha- 
ncteristics.  It  may  not  differ  from  that  of  simple  purpura,  and  the  rash 
consists  of  petechias,  ecchymoses,  streaks,  and  rarely  of  bullae  {pempht' 
gmd  purpura) ;  or  it  may  be  made  up  of  wheals  of  urticaria,  attended 
with  intense  itching;  and,  finally,  it  may  be  identical  with  erythema 
nodosum.     These  forms  of  eruptions  may  be  variously  combined. 

Hemorrhages  from  the  mucous  surfaces  rarely  occur,  though  epistaxis 
is  the  most  common.  The  extent  of  the  edema  varies  greatly,  in  rare  cases 
being  quite  extensive  and  overshadowing  all  other  symptoms  (febrile  pur- 
puric edema).  Albuminuria  may  be  noted,  and  accompanying  the  pur- 
puric eruption  there  will  be  a  mild  febrile  movement.  Convalescence  is 
Dsually  protracted  (even  into  years),  and  is  often  interrupted  by  recur- 
rence of  the  characteristic  features. 

The  diagnoM  is  made  from  the  presence  of  three  characteristic  symp- 
toms— ^polyarthritis,  a  purpuric  rash,  and  edema.  The  combination  of 
purpura  and  urticaria  is  one  of  the  chief  distinguishing  features.  It  is 
not  always  possible  to  eliminate  rheumatism^  but  the  non-rheumatic  cha* 
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racter  of  some  of  the  cai*es  may  be  dearly  shown  by  the  therapeutie 
as  happened  in  one  of  my  ovni  patients, 

Pfogno»ii. — This  type  of  the  disease  is  generally  benign,  death 
very   rare.      Complications,   however,   may  prove  serious,  especially 
cardiac.     The  throat-condition  may  outlast  the  attack^  and  terminate  ifi 
gantji*ene  of  the  uvida  or  tonsils. 

(^)  ffenovh'g  Purpura — Henoch  and  Couty  have  described  a  form  itf 
rheumatic  purpura  occurring  chiefly  in  children,  and  characteritt^  bv 
painful  and  sometimes  swollen  joints ;  by  a  purpuric  eruption,  plui*  m- 
ihema  multiforme ;  by  vomiting,  diarrhea,  and  iotestinal  pain  :  by  local- 
ized eilema  of  the  skin  :  and  by  hemorrhages  from  the  mucous  membran** 
and  sometimes  into  the  ki>ineys. 

The  diagno»h  is  difficult  in  propoition  to  the  scanty  developnifiit  of 
the  purpuric  symptoms,  some  of  which  are  often  wanting. 

The  protjnom  is  favorable,  though  complicatioih«  of  more  or  les§  seri- 
ous import  may  arise*  One  of  Osler'^  cases  proved  fatal  with  the  syiD[»- 
toms  of  acute  hemorrhagic  Bright*8  disease. 

(l')  Prnpura  Hamorrhagiea  (Morhus  Werlhofii). — This  is  the  seTen* 
form  of  purpura,  and  its  apparent  etiologic  connection  with  certain  infec- 
tious diseases,  particularly  rheumatism,  malaria,  etc.,  is  interesting,  bsi 
not  well  understood.  The  disease  is  perhaps  most  common  in  yoaag 
females,  particularly  if  they  have  fallen  into  general  ill-health ;  but  aO 
persons  are  liable,  and  post-mortt^m  anatomo-pathologic  pictures  of  the 
disease  leave  little  room  for  doubt  that  it  i^  an  infectious  complaim. 

Si/mptomB. — Prodromal  sym|jtom^.  such  as  malaise,  headache,  depr^^ 
iion,  and  anorexia,  generally  appear,  and  last  one  or  two  day^.  The 
invasion  is  moderately  abrupt,  with  fever,  and  mow  cutaneous  eccbymn^c^ 
appear  upon  the  skin,  ijuickly  growing  larger  in  size  as  well  as  multiplv- 
ing  in  numbers.  Slight  hemorrhages  from  the  mucousJ  membranes  intotht? 
internal  organs  occur,  Epistaxis  generally  comes  first ;  it  tends  to  [ier&i.< 
antl  to  recur  frequently,  and  the  same  peculiarities  pertain  to  bleeding* 
from  other  points.  Prostration  now  becomes  rather  marked,  the  patieat 
complaining  of  pains  in  the  limbs,  loins,  abdomen,  and  chest,  and  the 
latter  often  presage  a  fresh  hemorrhage.  There  is  moderate  fever,  ^  » 
rule,  the  temjierature  during  the  height  of  the  attack  ranging  fT**m  11*1* 
to  108^  F,  (88.8°-39,4°  C),  or  it  may  retich  104^  to  Wit"^  F:(40.5*=  C), 
though  rarely.  The  poise  is  accelerated  (120  to  130  per  minute),  btrt 
full  and  regular,  though  in  the  worst  cases  it  becomes  small  and  verj 
rapid.  The  mind  is  usually  clear.  Hematuria  occm-s  when  h^morrhagt 
has  taken  place  into  the  kidneys,  and  muy  lea*l  to  nephritis. 

There  is  anetma  vai-ying  in   intensify  with  the  extent  of  the  hewor- 
rhnge  and  the  severity  of  the  type,  and  showing  the  characteristics  of 
symptomatic  anemia.     The  face  nniy  be  exceedingly  pale  and  anxiou! 
The  course  is  run  in  from  seven  to  ten  days  in  mild  cases,  while  if 
severer  attacks  pursue  a  longer  course.     It  is  to  be  recollecte*!,  howevi 
that  the  type  of  the  disease  may  be  malignant  {jntrpum  fulminatu)  anf 
arrive  at  a  specfly  fatal  termination. 

The  diatpiom's  of  purpura  hiiemorrhfigica  rarely  presents  any  difficulty, 
Scurvy  may  simulate  it  in  some  particulars,  but  is  distinguisbeil  bv  i 
chief  etiologic  factor— a  diet  deficient   in  fresh  vegetables  and  fruits 
the  spongy,  swollen  condition  of  the  gums,  the  loosened  teeth,  and  hraw 
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induration  of  the  limbe.  Moreover,  iti  purpura  hsemorrhagica  the  hatr- 
follicles  do  not  occupy  the  centers  of  the  eccLymotic  spots^  and  th^  hemor- 
rhaged from  the  mucous  membranes  are  more  copious  than  in  scurvy. 
I  Malignant  types  of  the  eruptive  fevei-js  distinguish  themselves  by  the  his- 
tory of  the  prevailing  epidemic,  by  the  characteristic  prodromes  and  in- 
vasion, and  by  the  high  temperature.  It  must  be  remembered,  however, 
that  variola  purpura  often  pursues  an  afebrile  course. 

Progno%u^ — Grave,  except  in  mild  cases.  lo  the  malignant  type  death 
may  come  before  hemorrhages  from  the  mucosa  appear.  Certain  com- 
plications may  prove  fatal — cerebral  hemorrhage,  inundation  of  the  lungs 
with  bloodj  Bright's  disease,  and  sbock  from  rapid,  profuse  bleedings* 
Death  may  also  be  the  result  of  exhaustion  due  to  protracted  bleedings, 

Treataietit. — (a)  The  management  of  setHmdarif  purpura  is  em- 
braced, in  other  portions  of  this  volume,  in  connection  with  the  treatment 
of  the  diseases  and  conditions  which  it  accompanies. 

(ft)  Simple  pmrpiira  demands  arsenic,  first  in  moderate  doses,  and  then 
increased  until  slight  toxic  effects  are  noticeable.  Legroux  speaks  in 
warm  terms  of  the  iron  compounds,  and  especially  of  iron  perchlorid  in 
doses  of  38Sr-j  (2.0-4.0)  daily,  and  if  the  child  is  somewhat  anemic,  the 
inhalation  of  oxygen  will  promote  liematosis.  The  disease  also  requires 
fresh  air  in  abundance  and  a  generous  diet. 

{c)  In  peliomit  rheiumtth'd,  in  addition  to  the  measures  recommended 
in  purpura  simplex,  the  salicylates  may  in  some  cases  influence  the  affec- 
tion of  the  joints. 

(cI)  Purpura  HfjFmttrrhai^ica,—!  have  found  that  an  abundance  of 
ttourishment,  by  supporting  the  patient's  power,  is  of  the  greatest  service. 
Internally,  ergot,  turpentine*  tincture  of  the  cblorid  of  iron,  acetate  of 
lead,  and  dilute  sulphuric  acid  enjoy  the  widest  reputation.  The  follow- 
i^  combination,  recommended  by  Hardaway,  I  have  found  to  be  very 
useful: 

^.  Ext.  ergotse  fl., 

Tr.  ferrl  cblorid.,  da.  flij  (64.0), — M. 

Sig.  Three  to  ten  drops  in  water,  t.  i.  d. 


HEMOFTTmA. 

Defittition. — An  hereditary  affection,  transmitted  by  females  who 
are  themselves  nf>t  affected  (Kasse's  law).  It  is  characterized  by  fre- 
quent uncontrollable  hemorrhages  that  are  either  spontaneous  or  due  to 
slight  traumatism. 

Pathology.— The  constitutional  changes  or  peculiarities  on  which 
the  disease  depends  are  to  be  found  in  the  blood-vessels  rather  than  in 
the  blood  itself  (Menry) :  microscopic  changes  have  heen  found  in  the 
arterioles,  the  midille  muscular  tunic  being  either  absent  or  much  atro- 
phied. Vaso-motor  influences  also  play  an  important  part  in  causing  an 
attack,  as  is  shown  by  the  fre*[uent  flushings  of  the  face  preceding  an 
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attack,  and  also  by  the  fact  that  bleeding  may  follow  emotional  eicife^ 
rneot:  (Henry),  Synovitis  with  hemorrhages  into  the  joints  may  giomr- 
times   fjo  observed.     The  blood  presents  no  appreciable  change. 

Etiology. — Heniopliilia  is  more  distinctly  hereditary  than  any  otWr 
known  disease,  but  Nasse's  law  is  not  of  such  iini versa!  application  i§ 
18  generally  supposed.  R.  Kolsfer  found  that  of  50  Itemophilic  famiUtis, 
18  cases  followed  this  law,  16  others  with  some  exceptions  to  it?  prori*- 
ions,  and  12  without  any  regard  to  it.  The  law  embraces  the  following 
points  :  The  daughter  (not  herself  aflTected)  of  a  bleeder  tran.<inits  the 
tendency  to  her  sons,  who  become  bleeders  ;  her  daughters  do  not  suffer, 
but  in  turn  transmit  the  disease  to  their  sons.  Females,  however,  miiT 
be  bleeders,  and,  according  to  Virchow,  one  woman  is  affected  to  everr 
seven  men.     The  disease  has  been  traced  for  centuries  in  a  few  families. 

The  disposition  may  be  acrjuired,  but  of  the  conditions  that  may  Irad 
to  its  development  we  are  entirely  ignorant.  It  is  observed  in  all  cla5t*a§ 
of  society,  and  is  most  fre^iuent  in  families  whose  members  are  large, 
vigorous,  and  have  delicate  complexions,  the  complaint  usually  manifest- 
ing it.self  before  the  entl  of  the  second  year  of  life^  though  exc^ptionailr 
as  late  as  puberty- 
Symptoms, — The  occurrence  of  profuse  and  persistent  bleedings 
that  are  either  spontaneous  or  the  result  of  slight  injury  character] xc3 
hemophilia.  The  character  of  die  injuries  that  lead  to  dangerous  bleed- 
ings  is  often  exceedingly  trivial  ;  thus  a  slight  scratch,  cut.  blow,  the  ex- 
traction of  a  tooth,  and  other  minor  surgical  operations  (e.  g.  circumcts- 
ion)  may  be  followed  by  severe  hemorrhage. 

If  we  include  spontaneous  hemorrhages,  bleedings  take  place  most 
frequently  from  the  nose.  Legg  has  made  three  clinical  groups,  bmsed 
on  the  intensity  of  the  symptoms,  as  follows  :  (1)  Seen  most  fi-equentlv 
in  men,  and  characterized  by  external  and  internal  bleedings  of  allkintjii 
and  by  joint-affections  ;  f:^)  most  frei|uent  in  women,  and  distinguished 
by  spontaneous  hemorrhages  from  mucous  membranes  only  ;  and  (3)  chi- 
racterized  simply  by  ecchymoses. 

The  capillaries  ooze  blood — a  process  that  may  vary  in  duniti<»D 
from  a  few  hours  to  as  man;*  weeks.  A  fatal  result  may  thus  occur  in 
a  few  hours,  while,  on  the  other  hand,  recovery  may  follow  a  slow  oo«- 
ing  of  btooil  that  has  continued  for  many  days.  In  the  latter  instances 
profound  ttnemia  follows,  the  blood,  however,  being  rapidly  replaced. 
Extensive  blood-extravasations  (hematomata)  usually  follow  contusion*. 
Fetechinj,  when  they  occur,  are  apt  to  be  spontaneous.  The  blood 
coagulates,  except  in  long-standing  hemorrhages,  when  it  becomes  thin 
and  watery  (late). 

Arfkrit/c  mfffiptonu  are  common,  the  larger  joints,  and  especially  the 
knees,  being  most  freiiuently  affected  and  showing  swelling  that  is  dae 
chiefly  to  hemorrhages  into  the  joints.  In  other  instances  febrile  syno- 
vitis may  be  present,  resembling  rheumatism.  The  joint*symptODis  may 
either  announce  an  approaching  hemorrhage  or  pain  alone  may  be  ex- 
perienced. The  attacks  are  liable  to  recur,  especially  in  cold^  damji 
weather,  and  uuiy  result  in  stiffened,  deformed  joints  (Musser). 

DiagHOSlSp — When  jiersistent  capillary  oozing  occurs  in  a  persoaj 
with  a  clear,  hereditary  *lis position  the  diagnosis  is  clear.     Without  ti 
inherited  tendency  we  C4innot  be  certain  of  the  diagnosis  unless  pro* 
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tracted  hemorrhages  from  insufficient  causes  are  repeatedly  manifested. 
The  presence  of  joint-involvement  is  very  helpful. 

Differential  Diagnosis. — Peliotfin  rheumatka  is  an  affection  which,  as 
Osier  rennirks,  touches  hemophiliti  very  closely,  particularly  in  the  re- 
lation of  the  joint-swelling.  It  is  true  that  ihe  former  may  also  show 
itself  in  several  members  of  a  family,  but  the  presence  in  this  affection 
of  more  or  less  edema,  and  often  of  wheals  of  urticaria,  accompanied 
by  intense  itching,  aids  greatly  in  its  elimination. 

Prognosis* — ^In  undeveloped  forms  the  outlook  is  not  particularly 
grave,  since  in  these  the  tendency  may  either  lessen  or  become  alto- 
gether arretted  after  childhood.  In  the  majority  of  well-marked  cases 
the  children  do  not  survive  this  period.  On  the  other  hand,  those  who 
live  to  become  full-grown  show  a  diminished,  and  in  a  ymall  class  of 
cases  an  absolute,  disappearance  of  the  tendency.  The  first  hemor- 
rhage rarely  proves  fatal.  Boys  suffer  from  a  more  serious  form  than 
girls.  Moreover,  menstruation,  though  sometimes  very  copious,  does 
not  to  any  great  extent  endanger  the  life  of  a  hemophilic  woman.  Of 
130  cases  of  pregnancy  and  labor,  the  death  of  tlie  mother  occurred  in 
only  3,  and  abortion  in  16  cases  (Kolster). 

Treatment, — The  physician  can  do  most  in  the  direction  of  pro- 
phylaxis. All  surgical  operatioim  that  are  not  absolutely  necessary 
must  he  avoided  ;  neither  sbould  the  teeth  he  erupted  nor  the  operation 
of  circumcision  be  permitted,  nor  are  leeches  permissible.  Females  who 
belong  to  bleeder  families,  as  well  as  mules  who  have  had  hemophilia, 
should  not  marry. 

During  the  attiick  absolute  rest^ — mental  and  bodily — must  be  en- 
joined, and  light  compression,  and  if  this  fail  strong  pressure  or  styp- 
tics, should  be  tried.  It  is,  however,  a  great  ijuestioo  liow  far  agents 
that  destroy  the  already  weakened  tissue  are  useful.  In  epistaxis  ice, 
tannin,  and  turpentine  should  be  tried  before  using  nasal  plugs;  and 
if  the  latter  prove  indispensable  the  lightest  only  should  be  employ ed- 
J,  Oreig  Smith  regards  lint  saturated  with  spirits  of  turpentine  as  the 
best  local  application  in  epistaxis.  Internal  medicines  are  of  secondary 
importance,  though  they  msiy  he  tried,  and  opiurn  is  umjuestionahly  of 
signal  value,  smce  it  tends  to  t[iiiet  the  patient,  thus  favoring  repose. 
The  remedies  that  have  been  given  are  various,  Del  afield,  Flirth,  and 
others  have  used  successfully  the  fluid  extract  of  hy<lrastis  canadensis,  the 
dos^e  being  from  20  to  40  drops  daily  :  among  other  iiemostatics,  gallic 
acid,  turpentine,  and  iron  perchlorid  produce  the  best  results.  The 
dose  of  the  latter  should  be  5s8  (2.0)  every  two  hours,  with  a  jmrge  of 
sulphate  of  soda  (Legg).  During  convalescence  arsenic,  irony  and  the 
bitter  tonics,  together   with  a  liberal  dietary,  will  aid  recovery. 
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CONSTITUTIONAL  DISEASES. 


HEMORRHAGIC  DISEASES  OF  THE  NEW-BORN, 

{a)  Bpidemic   HenioglobiBoria  (  WinckeVg   Disease). — This   affeetioo^     , 

>vliich  is  soptic  in  natore,  i^  occasionallj  met  with  in  lying-in  hospitiLli,fl 
and  occurs  in  children  froui  one  to  ten  days  after  birth.  The  infaQtaS 
refuse  the  breast  and  show  hematogenous  icterus;  gastro-enteric  ca- 
tarrh is  an  attendant  of  the  disease.  The  stools  are  meconic ;  the  unnt 
is  scanty,  dark-colored,  often  albuminous,  and  may  contain  ca&ts  and 
epithelium.  Hemorrhages  occur  into  organs  other  than  the  kidney  and 
into  the  mucous  membranes,  there  also  being  mild  fever,  rapid  etna* 
ciation,  and  often  mild  convulsions.  Recovery  may  take  place,  though 
it  is  a  very  fatal  disease.  Bacteriological  experiments  have  shown  that 
the  disease  may  be  produced  by  the  growth  of  the  colon  bacillus  in  the 
buccal  epithelium  of  infants,  but  these  investigations  need  confirmation 
before  we  accept  their  results  as  conclusive. 

(b)  Acute  Patty  Degeneration  of  the  New-born  (Buhrs  DtseaMc}.^ 
This  disease  may  be  similar  to  Winckel's  in  unture.  It  was  first  de- 
scribed by  Ilecker  and  Buhl  as  an  infectious  disease  of  the  new-boriu 
characterized  by  cyanosis,  jaundice,  and  copious  visceral  hemorrhages. 
The  chief  pathologic  change  is  an  acute  fatty  degeneration  of  the  inter- 
nal organs. 

(c)  Sypliilis  Hsemorrhagica   Neonatorum* — ^Either   at   birth   or   soau 
thereafter  bleedings  take  place  into  the  skin   (ecchymoses)  and  from 
the  mucous  surfaces  and  the  navel.     Jaundice  may  be  associated.     The 
viscera  are  found  upon  post-mortem  examination  to  be  the  seat  of  sypl 
litic  lesions. 

(d)  Morbus  Maculosus  Neonatorum,  ^ — Hemorrliage  from  the  ffmtJNh 
intestinal  mucosa  of  the  new-burn  (meh'ena  nennatonnn)  occur?,  anfl 
may  be  due  to  intracranial  lesions  during  birth :  it  may  also  take  pla<Y 
independently  of  the  latter,  Preuschen  has  collected  the  report* 
of  37  cases,  in  5  of  which  the  brain  was  examined,  and  all  of  these 
showed  cerebral  hemorrhages.  The  latter  may  occur  in  spontaneoa.^ 
births  and  give  rise  to  melnena  neonatorum,  (jartner  believes  the  dis- 
ease to  be  an  infectious  one,  and  claims  that  in  2  cases  he  was  able  to 
identify  a  bacillus  for  which  the  navel  is  believed  to  be  the  entrance- 
point.  The  blood  may  also  come  from  the  mouth,  nose,  navel,  etc. 
Townsend  found  morbus  maculosus  neonatorum  in  45  cases  in  67<X^ 
deliveries,  and  in  most  of  these  instances  the  bleeding  was  general.  The 
hemorrhage  usually  sets  in  during  the  first  week,  rarely  later,  and  the  do- 
ration  of  the  disease  is  between  one  and  seven  days*  the  mortality  beinv* 
a  little  over  50  per  cent.  Vomiting  of  the  blood  which  the  child  Iul*- 
drawn  from  the  breast  must  not  be  confounded  with  true  melena.  The 
treatment  is  by  gallic  acid  and  ergotin,  the  hitter  hypodermically ;  stim* 
ulants  may  also  be  required,  and  warmth  to  the  extremities  if  the  per- 
ipheral circulation  be  feeble. 
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DISEASES  OF  THE   BLOOD  AND  THE 
DUCTLESS  GLANDS. 


ANEMIA. 

Defiliitioii,— A  pathologic  condition,  characterized  either  by  a 
dimlDUtion  in  the  quantity  of  blood  or  by  a  deticiency  in  one  or  more 
of  its  constituents.  Anemiiis  may  he  subdivided  into — I.  Frimary  or 
Essentia]  (simple,  chlorotic,  and  pernicious):  IL  Secondary  (.«<ymptoin - 
atic);  III.  Leukocytosis;  IV.  Leukocythemia  (splenic,  myelogenic,  and 
lymphatic). 

Pathology. — Anemia,  in  its  different  forms,  is  characteristic  of  dis- 
eases of  the  blood  or  of  the  bluod-making  organs.  It  ma}'  be  manifest, 
on  e.xamioation,  as  a  diminution  of  the  total  quantity  or  body  of  the 
blood  (oligemia):  of  the  number  of  red  corpuscles  {olifjori/tftcmia);  of 
the  hemoglobin  (oliffochromemia) ;  and  of  other  constituents,  as  albumin 
{anhtfdremiay  The  diminution  of  hemoglobin  gives  rise  to  the  most 
obvious  sign  of  anemia  or  impoverished  blood — namely,  the  jmllor  of  the 
cutaneous  surface — but  it  is  important  to  point  out  here  that  the  quan- 
tity of  hemoglobin  in  the  blood  is  not  necessarily  proportionate  to  the 
number  of  red  corpuscles.  Thus  the  percentage  of  hemoglobin  con- 
tained by  the  red  corpuscles  may  vary  in  disease,  so  that  a  reduction  in 
its  amount  does  not  necessarily  involve  a  corresponding  decrease  in  the 
number  of  red  corpuscles,  i^onversely,  a  diminution  in  the  number  of 
the  latter  may  not  be  accompanied  by  a  proportionate  diminution  in  the 
amount  of  hemoglobin,  the  corpuscular  richness  in  coloring-matter  being 
quite  normal.  As  a  matter  of  fact  it  frequently  happens  that  oligo- 
chromemia  is  associated  with  a  certain  degree  of  oligocythemia,  and 
vice  versd^  though  where  they  coexist  the  degrees  of  reduction  may 
neither  be  relatively  nor  firoportionately  equal. 

Anemia  can  be  positively  ascertained  only  by  an  adequate  examina- 
tion of  the  blood.  It  may  be  inferred  from  the  presence  of  pallor, 
languor,  dyspnea,  palpitation,  etc.  ;  but  it  should  be  borne  in  mind  that 
not  every  pale  person  has  anemia,  since  pallor  of  the  face  may  be  hered- 
itary, and,  at  the  same  time,  perfectly  consistent  with  good  health,  a 
normal  number  of  corpuscles,  and  a  normal  percentage  of  hemoglobin. 
Conversely,  a  person  with  marked  vascularity  of  the  face,  and  a  rosy 
complexion  even,  may  have  anemia. 

The  anemias  embrace  those  conditions,  alao,  in  which  there  are 
changes  in  the  shape  of  the  red  corpuscles  {poikilocytom),  and  in  their 
size  {micro-,  macro-^  or  megalocytomi^). 
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L  THE  PBIMABY    OR  ESBENTIAL  AKBMIAa 

Primary  aoemias  constitute  tbose  forms  io  which ,  so  far  as  our  piti- 
ent  knowledge  of  their  etiology  and  pathology  goes,  no  other  tissues  or 
organic  than  the  blood  and  the  blood-making  organs  are  either  at  fiwlt 
or  are  directly  affecteth  Future  investigations  of  the  life-history  of  the 
blood  may  reveal  the  exact  causation  of  what  are  now  regarded  a£  pri- 
mary or  essential  anemias,  and  thus  permit  of  a  clearer  discrijniuatioD 
and  a  more  accurate  classification* 

BIBdPLB   OR  BENION  ANEMIA. 

This  form  is  not  infrequently  met  with  as  a  congenital,  constitutionil 
aifection,  without  any  assignable  cause,  and  is  entirely  free  from  per* 
nicions  manifestations  or  tendencies.  There  is  no  discoverable  element 
of  relationship  between  simple  benign  anemia  and  chlorosis,  nor  is  tlie 
former  symptomatic  of  any  disease  in  which  anemia  is  common,  such  is 
tuberculosis,  carcinoma,  and  nephritis, 

biology, — Simple  constitutional  anemia  is  often  met  with  among 
the  poorer  classes,  and  from  this  fact  it  is  probable  that  living  or  work* 
ing  in  a  vitiated  atmosphere^  as  well  as  deficient  sunlight  and  nutriment, 
is  primarily  active  in  reducing  the  general  health.  In  this  way  h  oftett  i 
caused  a  lifelong  pallor,  due  to  an  interference  with  the  normal  process  ! 
of  bloud-making  (hemffgi'neniis).  There  are  also  certain  individuuk  in 
whom  slight  pallor  and  systemic  feebleness  have  existed  from  infancy 
(thus  probably  congenital),  and  whose  modes  of  life  and  environment 
have  been  more  or  less  uniformly  hygienic  and  provident.  In  such  ca^ 
we  may  assume  that  there  is  some  innate  imperfection — anatomic  or 
physiologic,  or  both — in  the  blood-forming  organs. 

Finally,  in  the  later  manifestations  of  slight  general  anemia  a  devel- 
opmental  strain  or  abnormality  may  start  a  disorder  of  hematopoiesisio 
organs  congenitally  insufficient  for  new  and  greater  demands  for  blood 
made  by  the  system. 

Symptoms. — There  is  some  pallor,  often  with  kngnor.  slight  pal- 
pitation, and  dyspnea,  occasional  headache,  and  a  tendency  to  fatigue* 
The  general  health  is  not  otherwise  disturbed,  and  an  active  life  mayh« 
enjoyed  Jor  many  years.  Examination  of  the  blood  shows  a  slight  re- 
duction in  the  number  of  the  red  cells  and  of  the  hemoglobin  (rela- 
tive). This  degree  of  anemia  persists  without  aggravation  or  amelio^J 
ration.  It  may  be  fotmd  to  affect  males  and  females,  and  is  observed  f 
principally  in  adult  life. 

The  dia^osis  of  simple,  benign,  or  constitutional  anemia  sbofild 
be  made  with  crjusiderable  caution  and  reserve,  and  it  should  be  arrived 
at  only  after  the  cIoseHt  scrutiny  of  all  the  symptoms  and  signs,  the 
most  careful  study  and  judicious  balancing  of  the  ^lata  entering  inw 
the  previous  history  of  the  patient.  If  there  be  a  latent  or  incipient 
tuberculosis,  carcnioma,  or  nephritis,  a  previous  attack  of  some  infcc* 
tious  fever,  rheumatism,  etc.,  this  fact  clearly  bears  upon  the  case^  »ii4 
the  diagnosis  of  simple  anemia  is  precluded* 

The  prognosis  is  usually  favorable.  On  account  of  the  possiblf 
existence  of  one  of  the  above-mentioned  diseases,  or  from  the  fact  thil 
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grave  variety  of  anemia  may  be  superadded,  however,  it  should  be 
yarded  in  the  mind  of  the  physician,  at  least. 

The  treatment  of  simple,  benign  anemia  is  an  expectant  one  in 
Hiost  instances.  Hematinics  (iron,  arsenic,  etc/)  are  seldom  required, 
^  thej  have  little  if  any  influence  upon  the  blood  or  upon  the  pallor  or 
Other  symptoms.  A  rigid  system  of  hygiene,  together  with  attention 
to  proper  food  and  drink  and  to  the  manner  of  eating  and  drinking, 
will  probably  ensure  to  the  patient  all  the  benefit  that  may  be  obtained. 
Cardjac  tonics  (digitalis,  strophanthus)  may  be  useful  in  controlling  the 
palpitation.  It  is  worse  than  futile  to  attempt  to  eradicate  any  con* 
genital  defect  of  the  blood-vessel  system  or  hematopoietic  organs. 


CHLOROSIS. 
( Griien  Sickness.) 

Sefioitioil. — A  blood-disease,  occurring  chiefly  in  adolescent  fe- 
males, and  characterized  principally  by  a  deficiency  of  hemoglobin  in 
the  red  corpuscles.  It  runs  a  mild  course,  though  with  a  tendency  to 
relaps€» 

Pathology. — It  is  so  seldom  that  death  occurs  in  cases  of  chlorosis 
that  autopsies  of  this  disease  have  not  been  freijuent  enough  to  determine 
definitely  the  nature  of  the  findings.  There  is  no  loss  of  fat  in  the 
body,  but  signs  of  physical  degeneration  and  disorders  of  development 
are  quite  common,  hypoplasia  of  the  vascular  system  and  of  the  genital 
organs  seeming  to  be  the  most  prominent.  Incurable  cases  of  chlorosis 
are  nearly  always  characterized  by  anomalies  of  the  blood* vessels  and 
genitalia  (Rokitansky),  Yirchow  has  also  shown  that  congenital  arrest 
of  development  of  the  aorta  wnd  larger  arteries,  as  indicated  by  their 
email  size,  their  soft  and  elastic  walls,  is  quite  constant  in  chlorotics. 
The  uterus  (especially)  and  adnexa  manifest  the  hypoplasia*  and  yellow- 
ish spots  and  streaks  of  fatty  degeneration  are  sometimes  seen  in  the 
intima  of  the  arteries.  The  cardiac  muscle  is  softened,  the  whole  heart 
is  dilated,  and  the  left  ventricle  is  usually  somewhat  hypertrophied. 

Etiology. — Chlorosis  occurs  most  frequently  in  girls  at  or  near 
puberty,  and  also  may  appear  between  that  period  and  twenty  or 
twenty-five  years  of  age.  It  usually  happens  that  the  condition  dates 
from  a  scanty  menstruation,  beginning  late  in  the  '*  teens/'  but  it  should 
be  recollected  that  amenorrhea  is  not.  as  formerly  supposed,  a  cause, 
being  rather  an  effect  of  the  underlying  blood-disorder.  Blondes  are 
oftener  affected  than  brunettes.  In  males  the  disease  is  rare,  though 
cases  may  develop  at  puberty  or  during  adolescence. 

The  influence  of  kereditj/  in  the  causation  of  chlorosis  is  undoubted 
in  those  cases  described  by  Virchow,  in  which  congenital  hypoplasia  of  the 
blood-vessels  and  genitalia  is  found  to  exist.  Other  cases,  moreover,  in 
which  such  anatomic  evidence  is  wanting,  also  bear  the  stamp  of  hered- 
ity, in  that  their  mothers  have  been,  and  their  sisters  are,  chlorotic.  A 
famili/  tuberculmii  taint  may  predispose  to  chlorosis  (Jolly).  Such  uu- 
htfifienic  conditions  as  bad  air.  dimly-lighted  rooms,  a  lack  of  nutritious 
food  and  out-door  exercise,  a  sedentary  occupation,  hasty  and  irregular 
eating,  excessive  tea-  and  coffee-drinking,  irregular  and  insufficient  hours 
of  rest  and  sleep;  bodily  fatigue,  as  from  etair-climbing  and  standing  io 
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constrained  positions  without  intervals  of  rest^^al!  tbese  predispose  to 
the  disejise.  xYnd  yet  girb  living  iimid  the  tiiost  luxurious  and  favor- 
able surroundings  have  had  chlorosis.  It  18  not  at  all  ini probable  that, 
as  the  late  Sir  Andrew  Clarke  believed,  copremiu — the  al»8orj>iion  of  the 
toxic  ptoraains  and  leucomains  from  the  colon  m  constipation — is  often 
the  cause  of  chlorotic  symptoini^  and  signs,  though  jdiysiological  chemists 
fail  to  find  io  the  urine  the  evidences  of  intestinal  putrefaction  (/,  *\  an 
increase  of  the  aromatic  sulphates).  Sometimes  a  previously  existing 
simple  constitutional  anemia  appears  to  he  an  underlying  cause  for  ao 
exacerbation  of  genuine  chlorosis.  In  such  instances*  however,  I  b^ 
lieve  additional  exciting  causes  to  be  operative. 

Sudden  emotional  excitement  and  prolonged  mental  over-exertioo 
operate  as  causative  agencies.  Shock  from  bad  news,  such  as  loss  of 
relatives,  crosses  of  various  kiuds,  home-sickness,  disappointment  in 
love,  rankling  grievances,  and  perhaps  ungratified  sexual  desirejj  or 
masturbation,  may  contribute  to  the  '*  neuropathic  "  origin  of  chlorosis 
A  change  of  climate  seems  to  operate  as  a  cause,  and  is  manifested 
especially  in  ihe  case  of  girls  emigrating  from  Ireland  to  enter  domestic 
service  here  (Townsend). 

Symptoms. — A  brief  outline  of  the  more  frequent  and  prominent 
general  manifestations  of  chlorosis — or  *' green  sickness'* — may  be  nar- 
rated at  the  outset.  The  gradual  onset  is  usually  marked  by  languor, 
indisposition  to  either  physical  or  mental  exertion,  motor  weakness, 
irritability  or  inertia  of  mind,  depression  of  energy,  and  a  more  or  leas 
constant  fatigue.  Palpitation  of  the  heart  and  dyspnea  on  slight  exer- 
tion are  much  complained  of  in  most  cases;  headache  is  also  an  esrl? 
symptom,  and  may  be  accompanied  by  vertigo  in  some  cases;  and  dut- 
pepua  and  const ipation  occur  in  65  per  cent,  of  cases  (Townsen<l). 
Probably  in  one-half  of  all  cases  cessation  of,  or  scanty  and  irregalAr» 
menses  may  form  the  burden  of  complaint. 

There  are  also  certain  special  symptoms,  among  which  the  following 
may  be  mentioned:  The  appetite  is  either  poor  or  pervert^^d,  and  a  ca- 
pricious desire  for  such  innutritions  substances  as  chalk,  slate-peneila, 
and  even  bits  of  earth  {pica)^  or  for  sour,  highly  spiced,  and  unwhole- 
some articles  of  food  (malacia),  is  not  uncommon.  Morning  vomiting  or 
regurgitation  of  food  and  eructations  occur  in  some  ca^es,  and  dilai*- 
tion  of  the  stomach  and  high  position  of  the  diaphragm  are  found  in 
many  instances.  The  tongue  is  pale,  flabby,  often  dry,  and  the  edges 
show  indentations. 

Conistipation  is  usually  present,  though  sometimes  diarrhea,  lasting 
for  a  day  or  two,  may  alternate,  as  after  the  ingestion  of  some  unwhole- 
some article  that  has  been  eaten  to  satisfy  the  perverted  appetite. 

The  general  appearance  is  distinctive.  The  subcutaneous  fat  is  not 
only  well  retained,  but  in  many  cases  is  even  increased,  and  the  rotund- 
ity of  the  body  ami  members  preserved.  The  peculiar  finuninh'^eUoiff 
tint  of  the  complexion  is,  however,  the  most  striking  manifestation  to  the 
eye.  It  differs  thus  from  the  muddy  pallor  of  cancerous  anemia,  from  the 
lemon-yellow  tint  of  pernicious  anemia,  from  the  safl^ron  hue  of  jauDilice, 
and  from  the  blanch e<l  pallor  after  severe  hemorrhages*  The  sclene 
are  often  pearly-  or  bluish- white  ('^  cerulean  hue  "),  and,  though  this  iS 
considered  by  many  the  earliest  positive  indication  of  anemia^  when  the 
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skin^tint  is  not  characteristic,  yet,  according  to  Townsend's  analysis  of  87 
cases  of  chlurosis,  it  is  not  the  most  con^tmit.  The  nails  showed  pallor 
in  l*o  per  cent*  of  the  cai^es;  the  cheeks,  tongue,  and  lips  were  paled  in 
89,  84^  and  76  per  cent,  respectively »  while  the  sclera*  were  pale  in  but 
64  per  cent.  <  hi  exertion  the  cheeks  and  lips  may  become  quite  ruddy 
In  cases  of  moderate  anemia  (chhfroah  rnhm}. 

Besides  the  breathU\ssness,  palpitation,  and  the  tendency  to  vertigo 
and  syncope  complained  of  in  the  majority  of  cases,  other  circulatory 
disturbances  may  occur.  The  skin  is  often  cool,  and  the  extremities  are 
frequently  cold,  owing  to  sluggish  heart-action.  The  pulse  is  usually 
fiill  and  easily  compressible,  and,  owing  to  its  excitability,  it  may  be 
accelerated  for  the  time  being  by  various  external  influences  (see  Fig. 
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Fio.  aSv— Plilse-  and  U>mperatiire-rhart  *>f  a  i^ane  t>f  ^hlownlis,  showing  the  eflfbct  exerted  upon  the 
piil^e  by  ea£uig.  exertion,  and  ejceitement. 

33),  Visible  nndulatinc;  pulsations  of  the  carotid  vessels  are  frefjuent, 
and  a  pulsation  in  the  peripheral  veins  is  also  observed  at  times.  Phys- 
ical examination  showg  the  heart  to  he  slightly  dihited.  Systolic  mur- 
murs, soft  and  *'  whiffing  '*  in  cbaracter,  are  heard  at  the  base,  though 
in  severe  cases  they  may  be  heard  at  the  apex  of  the  heart  also.  Si/g- 
folic  hloitintj  rfntrmitrs  of  hemic  origin  are  not  infrequently  heard  over 
the  carotid  arteries.  More  common  and  characteristic,  however,  is  the 
venous  hunt  or  hruft  lir  diahle — the  soft  continuous  murmur  heard  over 
the  large  cervical  veins.  Thrombosis  of  the  larger  veins,  or  of  the  fem- 
oral, or  of  a  cranial  sinus,  may  occur  and  is  always  of  serious  import. 

Of  the  nervous  manffestathns  that  are  often  present,  neuralgias  of 
the  bead,  mental  depression,  hyperesthesia  of  the  skin,  particularly  of 
the  abdomen,  gastralgic  attacks,  and  hysteria,  are  most  frequently  met 
with.    Tinnitus  aurium  and  anemic  amaurosis  have  been  known  to  occur. 

Edema  of  the  ankles  is  found  in  perhaps  une-third  of  the  cases.  The 
urine  is  generally  pale,  free  in  quantity,  and  its  specific  gravity  is  some* 
what  lowered;  and  according  to  recent  studies  there  is  a  diminished 
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excretion  of  nitrogen  in  the  form  of  urea,  despite  the  abnormal  destmc- 
tion  of  albuminoids. 

Blood-examtnation. — The  blood  flowing  fr<im  a  punctured  finger-pdp 
or  ear -lobule  is  pale,  though  Reldora  thin  or  liy*lremic,  and  the  paleness 
is  due  to  a  qualitative  rather  than  a  quantitative  change.  There  i?i 
disproportionate  reduction  of  the  hemoLjtobm  a^  compared  with  th« 
number  of  the  red  cells.  The  hemoglobin  may  range  firam  50  f»er  cent 
to  as  low  as  16  or  17  per  cent,  in  severe  ca^^es,  the  average  quantity  being 
about  88  or  40  per  cent.  On  the  other  hand,  the  number  of  red  coqiu- 
cles  is  not  greatly  reduced,  and  may  even  be  normaL  The  moderaU- 
oligocythemia  and  marked  oligochromemia  are  almost  distinctive  rif 
chlorosis :  these  features,  however,  may  be  closely  simulated  by  thr 
chloroanemia  of  syphilis  or  early  tuberculosis.  The  average  number 
of  red  corpusles  is  from  3,700*000  to  4,000, ()00  per  cubic  millimeter  of 
blood,  hut  the  count  in  very  severe  cases  may  be  as  low  as  1,900,0^*0. 
Approximately,  the  number  of  red  corpuscles  is  from  70  to  8-5  per  cent, 
of  the  normal,  while  the  leukocytes  are  only  slightly  increased  in  nam* 
ber  (8000  to  8500  per  cjum.).  Microscopically,  the  rcfl  cells  are  ^ecn 
to  be  paler  than  normal,  and  .somewhat  altererl  in  size  and  shape.  Some 
are  distinctively  larger  than  is  usual  (macrocytes),  but  the  majority  are 
slightly  undersized  (microcytes).  Irregularity  in  shape  (pokilocytosis) 
is  seen  in  <|uite  a  number  of  the  red  cells  in  the  severe  cases,  aod  an 
occasional  normoblast   (small   nucleated   red  corpuscle)   may   be  noteiL 

Diagnosis. — When  the  greenish  pallor  of  the  face  is  marked  thi* 
can  often  be  correctly  made  at  a  glance.  The  blood-examination  must 
be  made,  however,  to  completely  establish  the  diagnosis,  even  when  dl.*- 
tinctive  symptoms  are  present,  such  as  the  shortness  of  breath,  palpita- 
tion, weakness  and  languor,  faintness,  amenorrhea,  capricious  appetite, 
together  with  a  welt-nourishe*l  appearance  of  the  body.  The  blutsh- 
white  sclenB  an<l  pallid  nails  are  confirmatory  when  observed,  and  the 
physical  signs  should  also  be  sought  for. 

The  primary  character  of  the  anemia  may  be  determined  in  doubtfixl 
cases,  or  in  those  in  which  incipient  tuberculosis  or  Bright's  disease  mat 
be  suspected,  by  exclusion.  Here  the  physical  examination  of  the  cheet 
and  urinalysis  should  supplement  the  Ijlood-cxamination.  Organic  dis- 
ease of  the  heart  may  be  simulated  by  the  breath lessn ess,  palpitation* 
vertigo,  and  edema.  According  to  F.  P.  Henr3\  the  following  blood- 
variations  may  be  considered  in  the  diagnosis  of  chlorosis:  (1)  the  red 
corpuscles  may  be  normal  in  number  and  in  size,  the  only  change  beiog 
a  deficiency  of  the  hemoglobin ;  (2)  the  corpuscles  may  be  normal  la 
number,  but  diminished  in  size,  while  the  percentage  of  hemoglobia 
18  normal;  (3)  the  corpuscles  may  be  diminished  in  number,  with 
either  a  diminished,  normal,  or  perhaps  an  in«rreased  percentage  of 
hemoglobin. 

^0£^OSi8i — This  18  always  favorable,  except  in  those  cM»e»  in 
which  congenital  or  developmental  anomalies  of  the  vascular  system  are 
associated.  The  discontinuance  of  projier  treatment  before  a  substaa- 
tial  cure  is  effected  is  often  followed  by  a  relapse,  and  even  after  appar^ 
ent  cure  one  or  more  recurrences  may  be  witnessed  before  the  age  of 
thirty.  The  average  duration  of  a  case  of  chlorosis  is  from  two  la 
three  months.     In  cased  of  very  severe  type,  in  which  the  dividing-lioe 
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between  this  disease  and  pernicious  anemia  may  not  be  marked  clearly, 
the  prognosis  slioyld  be  made  witti  due  reserve. 

Treatinetit. — While  the  treat  in  en  t  of  chhjrosis  by  the  administra- 
tion of  iron  is  well  nigh  specific,  the  fu/^^iffiic  meagures  are  also  import^ 
ant^  and  particularly  in  order  that  reUipses  may  be  avoided. 

Pure  air,  wholesome  fcjod,  and  plenty  of  rest  and  sleep,  with  reg- 
ular habits,  are  prime  requisites.  Sometimes  a  change  of  occupation, 
even  temporary,  where  confinement  may  be  replaced  by  an  out- door  life, 
fru«b  air,  and  sunshine,  an  in  the  case  of  store-girls  and  mill-operatives, 
ia  of  great  value  in  bringing  about  a  rapid  improvement.  Patients  in 
better  circumstances  may  be  sent  to  rural  dii?triets,  the  mountains,  or 
sea-shore.  In  cases  marked  by  much  palpitation,  dii^ziness,  and  dyspnea, 
reiit  in  bed  for  a  week  or  so  is  often  imperative  at  the  outset.  As  im- 
provement goes  on,  however,  light  and  then  moderate  exercise  may  be 
permitted  out  of  doors,  and  the  increa.Hing  appetite  should  be  gratified 
by  a  generous,  easily  assimilable  diet  (milk,  meat,  ^^ggs,  fish,  purees  of 
green  vegetables,  stewed  fruit,  apples,  etc.).  Fats  and  carbohydrates, 
however,  should  generally  be  avoided.  Ferruginous  mineral  waters 
wbea  procurable  may  be  freely   drunk,  but  coflee,  tea,  and  alcoholics 
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do  more  harm  than  goorl.  The  one  remedy,  par  ei-cellejieej  on  both 
rational  and  empirical  grounds,  is  a  good  preparation  of  iron.  This 
should  he  given  methodically  and  persistently,  until  the  percentage  of 
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hemoglobin  is  90,  and  then  maintained  there  by  coEtinuing  the  admin* 
istration  of  tlie  iron  for  several  weeks  to  prevent  a  recurrenee  (Fig.  -:Uu 
Exactly  bow  the  iron  acts  in  curing  chlorosis  has  not  been  definiU'lj 
proved,  but  its  almoj^t  specific  action  is  indubitable.  Not  all  prepara- 
tions of  iron  are  equally  well  borne  by  the  stomach,  however,  and  sev- 
eral clianges  may  be  necessary  during  the  course  of  a  given  case.  Prob* 
ably  the  best  form  for  general  use  is  the  dried  aulphate,  usually  given 
together  with  potassium  carbonate  in  the  welUknown  Blaud  s  pills — 2 
grains  (0, 12i>)  of  each  to  the  pill.  Starting  with  one  pill  thrice  dfiW 
for  a  week  or  ten  days,  the  daily  dosage  is  increased  until  nine  pills  daik 
are  administered  in  the  third  week,  and  continued  for  several  weeks  or 
as  long  as  the  case  may  require.  It  is  very  importaot,  mean  while,  that 
the  bowels  should  be  kept  soluble  by  the  use  of  cascara  sagrada,  salines, 
and  the  like.  A  preliminary  course  of  intestinal  antiseptics  for  a  week 
or  so  is  strongly  advised  by  some  authorities,  and  is  worthy  of  recom- 
mendation. Beta-naphtoU  thymol,  guaiacol,  and  salol  are  used  for  this 
purpose.  The  hematinic  effect  of  the  iron  seems  to  be  produced  earlier 
and  better  when  this  plan  is  followed  ;  and  this  fact  seems  to  give  cor- 
roborative evidence  to  Bunge's  theory  of  the  absorption  of  the  iron  ia 
chlorosis — in  a  certain  class  of  cases  at  least*  Other  iron  preparation 
of  value  in  this  disease  are  the  citrate,  protoxalate,  lactate,  carbonate, 
the  syccinate,  and  the  reduced  iron.  The  albuminates  of  iron,  so  much 
vaunted  for  a  time,  are  practically  worthless.  In  severe  cases  Quincke 
uses  at  first  a  5  per  cent,  solution  of  the  ferric  citrate,  hypodermjcallT 
(1TLvijs3-3ijss— 0.5-10.0;  daily).  The  preparation  known  as  ferratin  ii 
also  highly  recommended  by  some,  and  the  therapeutic  efficacy  of  gly- 
cerin extract  of  bone-marrow  in  chlorosis  is  as  yet  doubtful.  Bitter 
tonics  and  dilute  hydrochloric  acid  are  indicated  in  a  certain  number 
of  eases  in  which  intligestion  is  troublesome.  The  acid  tincture  of  mo. 
chlorid  is  sometimes  used  in  such  cases.  Mild  cases  often  yield  to  the 
simple  use  of  remedies  for  the  cure  of  gastro-intestinal  derangement 
Adjuvants  in  the  treatment  of  chlorosis  that  may  be  of  use  are  arsenic, 
manganese,  mercuric  chlorid,  and  arsenite  of  copper  in  minute  doses. 

PROGRESSrTB   PERNICIOUS   ANEMIA, 
( Idiftpa fh  ic  A netn ia . ) 

Defimtioii,"-A  grave  blood-disease  characterized  by  a  great  de- 
struction of  red  corpuscles,  and  a  persistent  tendency  from  a  bad  to 
a  worse  condition.  It  usually  ends  in  death,  and  seldom  exhibits  cau»al 
lesions  other  than  those  of  the  blood  or  blood-making  organs. 

The  term  ''  idiopathic  anemia  "  applied  to  this  disease  by  Addison.  ^ 
whose  first  clear  description  of  its  clinical  history  has  become  classical.  ■ 
is  applicable  to  a  proportionately  smaller  number  of  cases  to-day  than 
during  his  time.     This  is  owing  to  the  later  discovery  {post-mortem)  of 
adetfnate  causes  for  the  pernicious  anemia  that  during  life  could  nd 
be  found.     Thus,  while  still  a  priumry  essential  anemia  in   most  caaeiv^ 
and  whilst  future  investigations  may  show  the  true  Addisonian  tvpe  offl 
pernicious  anemia  to  be  a  severe  secondary  anemia,  for  descriptive  ptif- 
poses  it  will  nevertheless  be  convenient  to  classify  both  groups  under 
the    title    of  progrfsvive  pertiieiouB   anemid    in  order  to   describe   the 
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inTariable  tendency  of  both.     Under  Diagnosis  {ride  infra)^  howeTer, 
will  be  found  some  differential  clinical  features. 

Pftthology. — As  in  chlorosis,  the  subcutaneous  fat  is  rarelv  dimin- 
ished, so  that  emaciation  is  exceptional.  The  skin  is  pale  and  of  a 
iemon-jellow  tint,  and  most  of  the  tissues  and  organs  are  anemic,  ex- 
cept the  muscles,  which  are  often  decidedly  red  in  color.  The  fat  is 
Bsaally  pale  and  yellowish,  and  fatty  degeneration  is  one  of  the  most 
striking  changes  in  this  affection.  The  heart  is  usually  large  and  flabby, 
ind  on  section  of  the  ventricular  walls  there  is  a  marked  pallor,  as  well 
IS  a  friability,  and  a  fatty  change  shown  by  the  yellow  tint.  Micro- 
Kopically,  the  fibers  or  columns  of  heart-muscle  are  seen  to  be  distinctly 
fiitty.  "the  heart-cavities  contain  very  little  light-colored  blood.  Other 
organs  showing  the  fatty  degeneration  (of  the  epithelium)  are  the  liver, 
kidneys,  gastric  and  intestinal  wall&,  and  the  intima  of  many  of  the 
smaller  blood-vessels  ^in  patches).  This  general  fatty  change  is  prob- 
ibly  directly  due  to  the  deficient  oxygenation  of  the  tissues  and  to  the 
anemic  blood-supply. 

Owing  to  the  above  degenerative  change,  and  consequent  weakening 
in  the  vessel-walls,  small  extravasations  of  blood  are  found  in  dif- 
ferent parts.  Most  frequently  these  punctiform  hemorrhages  are  seen 
in  the  retina  and  on  serous  membranes,  as  on  the  inner  surface  of  the 
dura  mater,  the  pericardium,  and  the  pleura.  Ecchymoses  are  also  ob- 
served occasionally  on  the  mucous  membranes  and  on  the  skin.  More 
or  less  general  edema  and  dropsical  accumulations  in  the  serous  cavities 
are  not  uncommon.  The  spleen  and  liver  are  seldom  and  only  very 
slightly  enlarged.  The  lymph-glands  are  often  somewhat  swollen  and 
intensely  red  in  color,  owing  to  the  unusual  number  of  red  corpuscles, 
some  of*  which  are  nucleated. 

A  marked  and  important  pathologic  feature  of  pernicious  anemia  is 
the  presence  of  abundant  deposits  of  iron-pigment,  especially  in  the 
liver,  but  also  in  the  spleen,  kidneys,  pancreas,  and  other  organs.     The 
&ct  that  the  abnormal  quantity  of  iron  in  the  liver  is  peculiarly  distrib- 
uted about  the  peripherv  and  middle  zone  of  the  lobules  is  particularly 
noteworthy,  and  quite  cliaracteristic  of  pernicious  anemia.     The  origin 
of  this  iron  is  doubtless  the  enormous  destruction  of  red  corpuscles,  and 
^hat  the  pigment  in  the  hepatic  lobules  is  ferruginous  may  be  determined 
t^^  a  micro-chemic  test  with  ammonium  sulphid.  granules  of  black  sul- 
pbid  of  iron  being  formed. 

Of  special  interest  are  the  lesions  found  in  the  bone-marrow  on 
account  of  its  hematopoietic  fiinction.  This  is  virtually  hypertrophied, 
^Xid  is  in  many  cases  deep-red  instead  of  yellow,  and  more  like  the 
kemoblastic  marrow  of  childhood  (H.  C.  Wood).  Indeed,  the  fat-mar- 
^*  of  the  long  bones  is  often  entirely  replaced  by  the  red  marrow, 
vliich  makes  evident  the  contrast  between  it  and  the  icteric  pallor  of  the 
fcttj  tksnes  elsewhere  in  the  body.  Cellular  hyperjilasia  may  be  seen 
^Wimuipicallv  in  the  great  number  of  large  an<l  <rmall  granular  medul- 
"*  wai  also  in  the  nucleated  re<l  cells. 
'mphied  and  polypoid  condition  of  the  gastric  mucosa.  m«>re  or 
•^y  involving  the  gastric  tubules,  i*^  noticed  in  SL»me  ca>es. 
nnglion  cells  may  also  show  change*.  M^re  c<»nstant, 
of  the  posterior  column>  and.  to  «ome  extent. 
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of  the  lateral  columns  of  the  spina!  cord:  this  is  especially  m&rkei 
according  to  Burr,  in  the  cervical  swelling.  These  sclerotic  changes  trt 
probably  secondary  either  to  the  blood-state  or  to  minute  bemorrtiagc& 
Htiology, — There  are  three  etiologic  categories  into  which  cases  of 
pernieioiis  anemia  may  be  grouped:  (1)  those  cases  in  which  no  discai* 
erabie  cause  for  the  hemolysis  (blood-destruction)  is  ascertained,  eitktf 
during  life  or  after  death — t.  e*  the  idiopathic  variety  of  Addisoo;  (2) 
those  in  which  an  adecjuate  cause  is  found  ^m^t-mortem  only;  (3)  tllOM 
that  are  plainly  traceable,  ante-mortem,  to  some  sufficient  primary  ciittl 
condition  acting  directly  or  indirectly. 

(1)  As  regards  the  ohnaire  ctues  of  idiopathic  anemia — or  cachexia— 
the  essential  cause  of  the  symptomatic  condition  is  evidently  an  activelj 
increased  hemolt^sis.  The  blood-destruction  is  m  great  that  blood-geo- 
eration  {hemogent'sis)  is  overbalanced.  The  latter  may  be  normal  in 
power  or  there  may  be  a  congenital  or  acrjuired  underlying  deficiency  in 
hemogenetic  power  ;  but  in  either  event  the  hemolysis  far  exceeds  ibe 
hemogenesis  in  perrueious  anemia,  the  liver  being  the  principal  seat  of 
the  hemolytic  changes^^ — in  the  final  stages,  at  least,  Stengel  belitve^ 
that  the  hemolysis  originates  in  the  gastro-intestinnl  capillaries,  and  de- 
pends upon  poisons  generated  or  absorbed  from  that  tract — an  auto- 
intoxication. 

(2)  Apparently  causekn^  cases  of  progressive  pernicious  anemia  maj 
be  found  pmt-mnrtem  to  have  been  caused  by  (a)  obscure  malignant  Ji^ 
ease:  {h)  parasites,  especially  the  Atwht/iostoma  duodi-naiis,  and  rarelj 
by  the  Bftthrioeephaius.  Not  infrequently,  by  a  careful  study  of  tk 
anamnesis  of  a  patient,  aided  by  modern  methods  of  examination,  tii« 
cause  of  pernicious  anemia  may  be  detected  during  life.  Atrophy  of 
the  stomach  and  chronic  gastritis,  with  polypoid  growths  of  the  niucos**, 
may  be  included  in  this  category.  The  Bfifh*iovepfia!u9  latus  may  be 
discovered  fluring  life,  though  more  frequently  only  after  death. 

(8)  Certain  exhausting  causes,  operating  directly  or  indirectly,  may 
precede  this  affection,  as  severe  or  prolonged  hemorrhages,  or  diarrhea, 
fevers,  mental  shock,  profound  chlorosis,  pregnancy,  and  parturition. 

Unfavorable  hygienic  surroundings  and  insutficient  nourishment, 
habitually  kept  up,  may  also  favor  the  development  of  the  disease:  but, 
as  in  chlorosis,  the  most  favorable  environment  is  n^t  by  any  means 
preventive  of  its  development.  Males  are  more  frequently  affected  than 
females,  and  especially  does  it  occur  during  middle  life,  though  occa- 
sionally cases  are  seen  in  those  below  twenty  years  of  age.  The  dlaeaic 
is  widely  distributed,  and,  w^hilst  it  has  been  observed  to  behave  almoflt 
endemically  at  times,  as  in  Swit3(ertan<l  aud  Leipsic,  no  infectious  origin 
has  been  shown  to  exist. 

S3?lilptams.^ — Idiopathic  pernicious  anemia  develops  so  slowly  aai 
insidiously  that  it  is  hardly  ever  possible  to  fix  upon  any  precise  date 
the  commencement  of  the  disease.  The  transition  from  health  to  p: 
gressive  pernicious  anemia,  jjarticularly  in  persons  previously  feeble  am 
pale,  is  usually  too  gradual  to  be  demonstrable  :  though  a  rapid  aii< 
acute  onset  is  rare,  it  may  occur  in  pregnant  or  puerperal  women* 

Pallor  is  soon  noticed  and  gradually  increases,  or  when  there 
been  a  previous  pallor,  this  becomes  more  marked.     Shortne99  of  breai 
and  palpitation  f*/  the  hearty  especially  on  exertion,  are  complained 
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the  patient  is  also  easily  fatigued,  and  becomes  quite  languid.  Occa- 
sional nausea  may  come  on  early  in  those  cases  in  vhich  a  previous 
gastro-intestinal  disturbance  has  been  noted,  and  headache,  vertigo,  tin- 
nitmi  aurium,  and  anorexia  ensue  and  ^row  progressively  worse.  Gen- 
eral weakness  increases,  and  occasional  attacks  of  faintness  and  vomit- 
ing Bupervene.  Meanwhile,  the  skin  takes  on  a  bloodless,  waxy  appear- 
ance, and  soon  the  characteristic  lemanrt/ellow  tint  appears.  The  mucous 
membranes  Hips,  gums,  conjunctivse)  are  likewise  pale  and  colorless. 
Pro9iration  %n  bed  gradually  becomes  almost  absolute  as  the  feebleness 
and  flabbiness  of  tne  tissue  increase.  Malleolar  edema  is  sometimes 
Doticable,  and  ecchymoses — mucous  and  cutaneous — though  not  so  com- 
mon as  retinal  hemorrhages,  are  seen  in  profound  cases  of  anemia. 
Although  the  intellect  is  not  impaired,  except  that  mental  exertion 
becomes  irksome,  the  tone  and  manner  of  speech  are  feeble,  slow,  and 
apathetic.  As  the  debility  becomes  severe  the  mind  wanders,  and,  to 
nse  Addison's  words,  the  patient  ^'  falls  into  a  prostrate  and  half-torpid 
state,  and  at  length  expires." 

Emaciation  is  rare,  the  fat  being  preserved  and  sometimes  increased 
in  quantity.  Pulsation  in  the  large  arteries  is  abnormally  visible,  and 
a  diffuse,  exaggerated  cardiac  impulse  is  felt.  The  pulse  early  in  the 
case  may  be  strong,  and  generally  it  is  rapid  (100-120),  soft,  and  com- 
pressible, and  as  rull  and  quick,  often,  as  the  water-hammer  pulse  of 
aortic  regurgitation.  Auscultation  reveals  the  constant  and  character- 
istic hemic  murmurSj  best  heard  at  the  base  of  the  heart,  and  the  bruit 
de  diable  in  the  veins  of  the  neck.  There  may  also  be  visible  pulsations 
in  the  latter. 

Gastro-intestinal  symptoms  may  be  the  most  prominent  signs  in  cases 
where  gastritis  polyposa  and  gastritis  atrophica  are  causal.  Diarrhea, 
dyspepsia,  nausea,  and  vomiting  are  then  present  throughout  the  long 
course;  otherwise,  constipation,  eructations,  and  simple  anorexia  are 
most  common. 

An  ophthalmoscopic  examination  shows  the  cause  of  the  anemic 
amaurosis,  in  the  profound  cases  of  anemia,  to  be  one  or  more  retinal 
hemorrhages.  The  liver  and  spleen  are  rarely  palpable.  The  bones, 
and  especially  the  sternum,  are  sometimes  sensitive  to  pressure. 

Bespiratory  Symptoms. — The  breathing  is  accelerated,  and  the  anemic 
dyspnea  may  become  very  pronounced  and  stertorous,  accompanied  by 
a  sense  of  oppression  in  the  chest  and  a  "hunger  for  air.''  Near  the 
end  pleural  and  pericardial  serous  effusions  and  pulmonary  edema  tend 
to  appear. 

The  urine  is  of  low  specific  gravity,  and,  on  account  of  its  pigmenta- 
tion with  pathologic  urobilin,  dark  in  color.  The  urobilin  is  detected 
both  by  chemic  and  spectroscopic  examination.  In  the  former  the  addi- 
tion of  a  few  drops  of  an  alcoholic  solution  of  zinc  chlorid  to  the  urine 
gives  a  green  fluorescence.  Peptonuria  is  of  doubtful  significance. 
Albumin  and  glucose  are  absent,  but  uric  acid  and  urea  are  both  in- 
creased in  amount,  the  former  occasionally  and  the  latter  usually. 

Fever  of  a  moderate  degree  is  commonly,  though  not  invariably, 

iiresent,  the  evening  temperature  sometimes  reaching  102®  F.  (38.8°  C). 
*revious  to  death  the  temperature  may  be  subnormal. 
Htrroiis  Symptoms. — Paresthesia,  spastic  paralysis  of  the  limbs,  and 
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a  loss  of  control  of  the  spbiacters  indicate  tbe  paralytic  tendeucy  of 
those  cases  in  wiiicb  sclerosis  of  the  cord  occurs.  Tabetic  sjuiptomi 
are  sometimes  marked. 

Blood- examination. — The  hlood  is  nsually  pale,  though  somecimti 
dark  and  watery,  and  the  oligueythemia  is  distinctive  of  pernicioiw 
anemia,  Tlie  numher  of  red  corpuscles^  may  be  reduced  to  lej^s  than 
200/.H>y  per  c.mro,,  and  is  seldom  iiiMre  tliaii  lJ)()O.Ot)0 ;  in  severe  cas*^ 
about  half  a  million  is  the  usual  count.  There  is  ordinarily  no  increase 
in  the  number  of  leukocytes;  on  the  contrary,  they  may  be  somewhat 
diminished.  The  percentage  of  hemoglobin  may  be  approximately  pro- 
fiortionate  in  the  number  of  red  corpuscles,  but  more  often  it  is  relativclv 
increased,  so  that  tbe  in<iividual  corpuscles  are  rich  in  hemoglobin.  In 
other  words »  although  there  is  a  reduction  in  the  total  amount  of  lietflt»* 
globin,  it  is  usually  not  so  great  as  the  reduction  in  tbe  number  of  erv- 
throcytes;  therefore,  the  percentage  of  hemoglobin  is  nearly  alway* 
relatively  higher  than  that  of  tbe  red  globules  (see  Fig.  35),  a  condition 
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Fig.  SS.—Bluod-ctiait  of  &  case  of  progressive  i^ernicious  anemia.    Black,  red  eorptiacles;  red. 

hemoglobin. 

in  marked  contrast  with  chlorosis.     Macrocytes,  niicrocytes*  and  [wi- 
kilocytes  are  abundant,  and  the  macrorytt's  :tre  sup|H-*sed  to  give  rise  U* 
the  relatively  larger  percentage  of  hemuglobin.     The  presence  of  au- 
cleated   red  corpuscles   is  also  a   striking  characteristic  of  j>orniciottS 
anemia.     Wlien  normal  in  size  they  are  known  as  normoblasts:  wheft 
very  large,  as  gigmitnhlasts.     In  the  former,  according  to  £hrlich«  tbe 
eccentrically-placed  nuclei  stain  deeply :  iu  tbe  latter  the  large  nnclei 
stain  faintly.     The  former  are  ty]>ical  of  those  nucleated  red  globalei 
found  in  the  hematopoietic  organ  of  adults;  the  latter,  of  those  foaiid 
in    the   blood-devolopiuent   of  embryonic   life.      The  gigantoblasts  are 
numerous  in  this  ili.sease.     There  are  other  and  various  forms  of  degen-. 
eration  of  the  red  cells,  but  these  are  of  minor  import.     There  may  b# 
an  increase  in  the  small  lymphocytes  at  the  expense  of  the  polynncleif. 
cells ;  and,  ^iccording  to  Cabot,  the  ]>resence  of  large  numbers  of  poly-^ 
chrrnnophilic  red  cells   has  bet-n   noted   in   a  series  of  50  cases.     The 
blood-plates  are  generally  fewer  than  normal.     The  relative  proporUon 
of  the  proteids  in  the  blood-plasma  is  altered  { Adami). 

Diagnosis. — It  is  important  to  determine,  if  possible,  whether  th< 
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anemia  is  truly  primary  (or  idiopathic)  or  secondary.  Moreover,  the 
possibility  of  hidden  carcinoma,  gastric  atrophy,  the  anchylostoma  or 
other  parasite,  and  incipient  tuberculosis  soould  be  borne  in  mind. 
InUitmal  par(uites  may  be  inferred  from  the  microscopical  examination 
of  the  feces  after  a  brisk  purge  if  the  eggs  of  the  parasites  or  the  para- 
sites themselves  be  found.  Atrophic  gastritis  may  be  discriminated  by 
examining  the  viscus  and  gastric  juice  by  modern  methods.  The  fol- 
lowing table  will  permit  the  elimination  of  obscure  gastric  carcinoma : 

PiooBUSiTB  Pkrnicious  Anemia.  Obscure  Gastric  Carcinoma. 

Tb«  blood  shows  characteristic  changes,      Blood  shows  characteristics  of  secondary 
and  the  red  corpuscle  count  falls  to  or  anemia,  and  the  count  does  not  fall  to 

below  1,000,000  per  cmm.  1,000,000,  as  a  rule. 

Foand  earlier  in  lire.  Occurs  afler  middle  life. 

Crwtric  symptoms  not  so  prominent.  Oastric  symptoms  more  suggestive. 

Lemon-tinted  skin  common.  Skin  of  a  pale,  muddy-color,   or  only 

slightly  jaundiced  (saffron-yellow). 
Adipose  tissue  fairly  well  preserved.  Progressive  emaciation. 

No  glandnlar  enlargements  palpable.  Supraclavicular  or  inguinal  glands  may 

be  palpable. 
No  physical  signs  over  stomach.  There  may  be  an  area  of  increased  re- 

sistance over  the  stomach. 
Examination   of  gastric  contents    after      Examination  of  gastric  contents  shows 
test-meal  usually  negative.  deficiency  or  absence  of  free  hydro- 

chloric acid  and  presence  of  lactic  acid. 
Some  improvement  may  be  brought  about      Condition  becomes  steadily  worse  until 
—even  cure,  though  very  rarely.  death  ends  the  case. 

From  chlorosis  the  affection  may  be  differentiated  easily  by  the  blood- 
examination.  The  relative  increase  in  hemoglobin,  the  presence  of  gi- 
gaDtoblasts  and  many  maerocytes,  and  the  severe  oligocythemia  are 
pathognomonic  of  pernicious  anemia,  and  are  in  marked  contrast  to  the 
oligochromemia,  and  slight,  if  any,  reduction  in  the  number  of  red 
globules  of  chlorosis.  Again,  the  progressive  pernicious  character  of 
the  former  and  the  tendency  to  hemorrhage  should  be  remembered,  as 
well  as  the  contrasting  factors  of  age  and  sex  in  the  two  affections. 

Prognosis. — The  disease,  as  a  rule,  terminates  fatally,  though  not 
80  frequently  now  as  at  one  time,  for  obvious  reasons.  The  course  of 
pernicious  anemia  is  usually  slow  and  gradual,  and  may  be  interrupted 
by  improvement  or  apparent  recovery.  Recurrences,  however,  are 
prone  to  occur,  even  after  intervals  of  several  years,  "  attacks,  of 
anemia  "  alternating  with  periods  of  improvement,  accompanied  by 
enlargement  of  the  spleen.  Idiopathic  anemia  is  therefore  almost  hope- 
less, although  a  few  apparently  substantial  recoveries  have  been  reported. 
The  duration  of  the  disease  is  seldom  more  than  a  year,  and  may  not 
be  more  than  two  or  three  months.  Death  may  be  caused  either  by 
syncope,  cerebral  hemorrhage  (most  commonly),  or  by  slow  asthenia. 

Treatment. — ^Hygienic  measures  must  be  regarded  as  of  signal  im- 
portance, and  rest  in  bed,  together  with  light  nutritious  food  given  at 
short  regular  intervals,  is  indicated  first  of  all.  Salt-water  baths  and 
gentle  and  systemic  massage  when  the  patient  is  at  absolute  rest  and  is 
not  too  weak,  are  useful  adjuvants. 

The  value  of  arsenic  in  this  disease  is,  I  think,  analogous  to 
that  of  iron  in  chlorosis.     The  best  action  of  the  drug  will  be  ob- 


432     DISEASES  OF  THE  BLOOD  AND  THE  DUCTLESS  OLAND& 

tained  by  the  administration  of  gradually  ascending  doses  of  Fowler's 
solution  or  of  arsenous  acid.  Beginning  with  four  or  five  drops  of  the 
former,  three  times  daily  during  the  first  week,  and  thereafter  adding 
one  drop  to  the  dose  every  day  or  two  up  to  the  point  of  tolerance,  as 
much  as  twenty  or  thirty  drops,  well  diluted,  may  be  taken  (see  Fig. 
86).     Evidences  of  gastro-intestinal  irritation  should  be  watched  for, 
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Fig.  86.— ChAit  of  a  case  of  progressive  pernicioos  anemia,  showing  the  improrement  IbDowing 
the  administration  of  arsenic    Black,  red  corpuscles ;  red,  hemoglobin. 

and  the  arsenic  either  discontinued  or  the  daily  dose  reduced  should 
they  appear.  Sometimes  it  is  advisable  to  use  the  remedy  hypodermic- 
ally.  Arsenous  acid  is  given  in  pill  form,  commencing  witn  lAr  or  ^ 
gr.  (0.0021-0.0032). 

The  introduction  by  Fraser  of  Edinburgh  of  bone-marrow  in  the 
treatment  of  pernicious  anemia  has  been  followed  by  various  results : 
some  cases  have  been  reported  in  Great  Britain  and  in  the  United  States 
in  which  it  has  seemed  to  do  good,  while  in  others  it  was  found  to  be 
useless.  While  the  glycerin  extract  is  the  preparation  generally  used, 
it  is  not  so  reliable  as  the  raw  red  bone-marrow,  or  that  freshly  prepared 
each  day  by  mixing  with  it  an  equal  quantity  of  glycerin  ;  an  ounce  or 
two  may  be  administered  daily.  The  remedy  is  worthy  of  trial,  and  if 
found  to  be  non-efiicacious  in  the  given  case,  arsenic  may  either  be  com- 
bined with  it  or  used  alone. 

Near  the  end  of  the  disease  the  danger  often  greatly  increases,  owing 
to  the  marked  reduction  in  the  ({uantity  of  the  blood  {oUgemia).  This 
may  be  combated  by  the  injection  of  warm  water  or  a  weak  saline  solu- 
tion into  the  colon  (enteroclysis)  and  also  into  the  subcutaneous  tissue 
(hypodennoclysisV  Both  the  former  procedure  and  gastric  lavage  are 
of  value  in  preventing  and  ameliorating  the  gastro-intestinal  disturbance 
from  fermentation  and  putrefaction.  Intestinal  antisepticM  (thymol,  gnai- 
acol  carbonate,  saloK  beta-naphtoK  and  hydro-naphtol)  should  be  given 
by  the  mouth  in  conjunction  with  the  injections,  and  lavage  of  the 
tract  should  be  employed  for  the  same  purpose. 

Anthelmintics  must  be  useil  in  those  cases  of  pernicious  anemia  in 
which  intestinal  parasites  are  associated.  Dilute  hydrochloric  acid,  nux 
vomica,  and  bitter  tonics  are  serviceable  in  cases  in  which  gastric  diges- 
tion is  impaireii. 
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During  the  coiivalesceDre  in  favorable  cases  iron  seems  to  be  pecu- 
liarly valuable,  soiaetimes  alone  an<l  freijuentlv  in  conjunction  with 
arsenic.  Thus,  arsenious  acid  and  either  the  carbonate  of  iron  or  re- 
duced iron  may  be  combined  in  pill  form,  or  Fowler's  solution  and  the 
tincture  of  the  chlorid  of  iron,  or  Blaud;^  pill,  may  he  used  with  aatis- 
fiictory  results.  Recurrences  will  yield  to  the  same  treatment,  if  they 
yield  at  all,  except  that  the  doses  may  have  to  be  increaaed  acconling  to 
the  tolerance  of  the  individual  ease. 


II.  TBM  SECONDARY  ANEMIAS. 

The  secondary  anemias  are  symptomatic  of  abnormal  processes  or  of 
existing  disease,  whether  acute  or  chronic,  and  their  causes  are  numer- 
ous and  various.  I  have  already  stated  that  secondary  anemia  may 
occur  when  the  true  primary  form  cannot  readily  be  determinetl  and 
when  the  course  of  the  anemia  is  progressive  and  pernicious.  Further- 
more»  several  possible  causes  may  exist  in  a  given  case  of  symptomatic 
anemia,  and  it  may  be  quite  difficult  to  discover  which  of  these  is  the 
i^ctive  factor  in  the  con<lition. 

In  certain  secondary  anemias,  also,  the  associate*!  impairment  of  the 
blood-making  organs  is  so  evident  that  the  anemia  may  assume  almost 
a  primary  importance.  This  was  exemidified  in  8triimpeirs  case  of 
curcinoma  and  anemia,  with  secondary  implication  of  the  bone-marrow. 
'Hie  variety  and  uncertainty  of  the  causes  of  seconchjry  anemias  thus 
prevent  a  satisfactory   classification. 

Tie  Blood.— In  most  cases  this  distinctly  differs  in  character  from  the 

^'iofld  of  the  primary  or  essential   anemias.     There  is  oligocythemia, 

usually  of  a  moderate  degree,  about  3,000,000  red  corpuscles  per  cubic 

^illimeter  being  noted,  though  in  cases  of  severe  hemorrhage  the  reduc- 

^^on  may  be  as  great  for  a  time  as  in  pernicious  anemia-     There  is  also 

*  relative  decrease  in  the  amount  of  hemoglobin,  and  sometimes  the  per- 

•^^Utage  may  be  relatively  lower  even  than  is  compatible  with  the  «le- 

^^'•ease  in  the  number  of  the  red  corpuscles.     There  is  a  relative,  and 

**ften  an  absolute,  increase  in  the  number  of  leukocytes  {vide  Fig.  37). 

Either  a  few  or  many  poikilocytes,  a  few  macrocytes,  microcytes,  and 

riorruoblasts  are   found»   depending   upon   the   severity  of  the   anemia. 

^igaatolilasts  are  not  seen,  and  the  relative  increase  in  the  percentage 

*^f  hemoglobin  is  also  absent  in  secondary  anemia. 

The  most  important  etiologic  groups  of  secondary  anemias  are  as 
follows:  (1)  Hemorrhage. — Hemorrhages  occur  under  a  great  variety  of 
circumstances,   and   if   copious  result   in   an   acute   secondary   anemia. 
Thus  there   may  be   the  rupture  of  an  aneurysm,   menorrhagia,  post- 
partum hemorrhage,  hemoptysis,  gastrorrhagia,  enterorrhagia,  etc»,  all 
^f  T^hich  produce  the  same  general  effect  upon  the  system.     Repeated 
fttaall  hemorrhages  may  finally  produce  the  same  result  as  a  single  large 
one,  and  spontancHjus  hemorrhages  or  epistaxes,  such  as  occur  in  persons 
^^  ^  hemorrhagic  diathesis  (hemophilia)  or  in  purpura  and  scurvy,  may 
^wse  profound  secondary  anemia.      Females  are  most  tolerant  of  losses 
^^  ^*lood,  but  infants  of  both  sexes  bear  deplf^tion   very  badly.     The 
j*^^l  mass  of  blood  may  be  much  diminished  (oligemia),  and  the  sudden 
loB8  of  a  great  volume  of  blood  may  prove  fatal  in  a  few  moments ;  but 
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it  is  often  surprising  how  recovery  can  take  place,  and  often  tioen, 
the  rapid  losa  of  several  poundp  of  blood — €*.</.  in  lietuopty^ia,  hematei 
esis,  or  raenorrhagia.     Sometimes  the  source  of  bleeding    h  obacu 
as  in  cases  of  inteBtinal  parasites,  hepatic  cirrhosis,  or  duodenal  ulce 
or  it  raay  be  intentionally  kej*t  »uh  nmt  by  females  having  uterine  di 
order  or  bleeding  hemorrhoids.     The  <juick    blanching  of  the  count 
nance,  the  weakness,  the  coldness  of  the  skin,  faintness«  dimness  of  vision, 
tinnitus  aurium,  sighing  rej^piration,  and  fet^ble,  rapid  pul^^c  are  chanii 
teristic  symptoms  of  acute  anemia.      Uncon»eioumtens  and  efnlef*t{f 
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FiOt  S7.~BlQOd<l]Art  of  a  cue  of  s^rmptomAtif^  Anemia.    Blftck,  red  corpUBcloii:  red*  brmn^k'bt] 

b]iu\  white  eorpii*cles. 


convulsions  precede  death  in  cases  in  which  the  total  voltime  of  bl 
lost  is  sufficiently  large.  When  recovery  takes  place  the  bh>od*regi 
eratioD  goes  on  rapidly,  so  that  within  from  one  to  three  weeks  restits 
tion  is  complete.  The  normal  volume  is  soon  restored — first  by  tht 
absorption  of  water,  hydremia  existing  for  several  day**  before  the  saline 
and  albuminous  elements  are  renewed.  The  white  corpuscles  nre  earlier 
restored  than  the  red,  so  that  there  is  a  temporary  relative  bukocyta^ii*. 
The  hemoglobin  is  restored  still  more  slowly  than  the  red  corpustclcK, 

(2)  InaaiUon.^ — Anemia  from  inanition  may  be  cause<l  by  m  food* 
supply  that  is  insufficient  either  in  quantity  or  totality,  or  1*otli ;  or* 
even  with  abundant  food  of  sufficient  nutritive  qualitias  the  digestive 
power  may  be  so  impaired  as  to  cause  defective  assimilation.    Eaopbageftl 
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carcinoma  and  chronic  gastritis,  especially  of  the  atrophic  variety,  may 
thus  cause  anemia  from  man  it  ion.  The  reduction  of  the  blood -plasma 
forms  a  feature,  while   the  corpuscles  may  be  affected  but   slightly. 

(3)  Excessive  albuminous  discharges,  wi  \n  chronic  Bright  b  disease, 
prolouged  suppuration,  long-continued  lactation,  chronic  dysentery,  etc., 
draiu  the  system  so  that  marked  anemia  may  be  pro<luced. 

(4)  Toxic  Agents .^ — The  poisons  may  eitber  he  organic  or  inorganic, 
though  toxic  anemias  are  most  common  from  the  absorption  of  lead, 
arsenic,  mercury,  aud  phosphorus.  The  poisoning  is  usually  chronic, 
and  affects  principally  the  corpuscles*  Anemia  due  to  the  poisons  of 
acute  or  chronic  infectious  diseases  is  also  fre(|Uently  met  with,  and  may 
thus  be  observed  after  typhoid  fever,  diphtheria,  yellow  fever,  and  in- 
flammatory (articular)  rheumatism  among  the  acute  diseases,  and  during 
chronic  malaria,  tuberculosis,  and  syphilis  (**  syphilitic  chlorosis  **). 
There  is  considerable  destruction  of  the  red  corpuscles  in  some  of  these 
diseases,  either  directly  or  indirectly,  and  the  greater  the  pyrexia  the 
greater  the  action  upon   the  blood  or  blood-making  organs, 

Sjrmptoms. — The  common  indications  of  secondary  anemia  are  the 
pallor  of  the  face  and  mucosae,  muscular  and  mental  weakness,  loss  of 
nerve-function,  neuralgias,  coolness  of  the  skin,  dyspnea  on  exertion, 
cardiac  palpitation,  impaired  appetite  and  digestion,  and  a  weak  pulse. 
The  physical  signs  are  those  of  the  primary  or  essential  anemias, 

IMagnosiS- — Here  may  be  advantageously  contrasted  the  distin- 
guishing features  naturally  grouping  themselves  under  symptomatic  and 
etsetitial  anemias,  respectively  : 


Stmptomatic  or  Secondarv  Anemia. 

A  symptomatic  blood-condition  Becondary 

to  diseftse  elsewhere. 
Occurs  at  luiy  age, 

Prerious  or  associated  history  of  trau- 
matic or  »pontimeou8  hemorrhatre, 
chronic  suppuration,  prolonged  lacta- 
tion»  chronii'  B right's  diseaee^  earci- 
notoa,  ehronic  lead-poisiiniiig»  chronic 
malariat  etc. 

Blood-changes  not  so  marked  and  more 
roriable. 

Moderate  reduction  in  both,  merely  the 
relative  proportion  heing  maintained. 

Qeneral  symptonts  and  sipis  usually  sub- 
ordinate ii^  nianifestatirifi  to  th<n*e  of 
the  primary  disease  or  lesion. 

Gravity  of  anemia  dependt*  on  that  of  the 
primary  disease, 

Ofien  re«pond»  to  treatment,  depending 
on  the  cause ;  in  a  few  in  stances,  an 
in  hemonrbage,  it  is  Hhort  in  duration. 


Idiopathic  oa  Essential  An  em  r  a, 

A    nrimary    disease  of   the   blood  and 

T)hM>ii -making  organs. 
Occurs    principall?  during    adoteseenoe 

and  early  midlife  life. 
Previous  history  negative  in  it«  beannga 

u]K)n  the  disease. 


Distinetive  l>l(>odH?haracteriatic8,  and 
often  profound  changes,  both  as  to 
hlood-celU  and  hemoglobin. 

Marked  re^iuftion  in  either  the  hemo- 
globin percentage  or  in  the  number  of 
red  corj>u8cle8. 

General  symptoms  and  dgne  also  more 
characteristic  of  the  respective  form 
of  anemia  in  the  case. 

Gravity  depends  on  type  of  blood- 
changes  and  progress  I  venese  of  dia- 
eaf^e. 

One  variety  (chlorotic)  quit*  curable^  the 
other  (progressive  pernicious)  com- 
inonlv   latal. 


The  prognosis  depends  upon  the  cause  of  the  anemia, 
Treatmeitt. — Symptomatic  anemia  is  amenable  to  treatment  accord- 


J 
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log  to  the  cause*  The  trrtumatic  acute  variety  does  well  under  siaijde 
hygienic  measures  after  the  urgent  iDdications  have  been  met*  Plenty 
of  pure  air,  \vholei^<mie  food,  aud  graduated  rest  and  exercise  may  suf- 
fice, and  drugs  not  be  needed,  Ciij^es  in  which  it  is  difficult  or  welhugh 
impossible  to  remove  the  cause  of  the  anemia  of  course  do  not  improTe 
under  any  treatment  other  than  that  which  may  favorably  influence  ihf 
primary  affection.  Nutritious  aliment,  iron  in  some  form,  a  judictoii^ 
hyufienic  regimen  calculated  to  increase  the  assimilation,  and  stomachic 
and  general  tonics  are  re<juireJ  in  the  majority  of  cases.  Toxic  sub- 
stances must  be  eliminated,  their  re-introduction  into  the  body  prevente<L 
and  the  repair  of  the  blood  and  tissue  actively  promoted. 


LEUKOCYTOSIS, 

Definitiotl. — ^A  temporary  increase  in  the  number  of  leukocyte*  m 
the  blood,  especially  of  ttjose  of  the  polynuclear  variety.  These  In 
normal  hlooil  constitute  about  three-fourth!^  of  all  the  leukocytes.  The 
number  of  white  corpuscles  in  a  moderate  leukocytosis  would  be  about 
10,000  per  cubic  millimeter ;  in  marked  leukocytosis  there  might  be  u 
many  as  from  20,000  to  40,000 ;  a  count  of  over  50,000  leukocytes  to 
the  c.nnn.  may,  however,  usually  be  considered  to  indicate  Icukemii. 
Von  Limbeck,  notwithstanding^  reported  a  case  of  leukocytosis  aceom* 
panying  carciooma  of  the  kidney  witli  metagtasis,  in  which  there  were 
80,000  white  corpuscles  per  cubic  millimeter, 

Phr/siological  leukoet/tosis  occurs  in  infants  during  the  first  few  day$ 
after  birth,  in  pregnancy,  during  tligestion,  and  after  exercise.  Accord- 
ing to  Carter,  the  **  digestion  leukocytosis  is  present  after  a  meal  of 
proteids  or  hytlrocarbons,  but  not  after  a  meal  of  carbohydrates."* 
Massage  and  cold  baths  also  produce  leukocytosis,  probably  by  stimula* 
ting  the  circulation,  and  not  by  increasing  the  actual  number  of  leuko- 
cytes, some  of  which  have  simply  become  stagnated. 

Pathohijieal  leukoet/tosis  is  secondary  to  various  affections.  It  may 
be  temporary,  as  in  the  curable  primary  diseases,  or  permanent,  as  in 
those  that  *lo  not  permit  of  recovery.  It  is  also  found  to  be  well 
marked  in  acute  inflammations  and  in  infectious  febrile  diseases  accom* 
panicd  with  exudation,  such  as  pneumonia  and  di|ibtberia.  In  pleuritic 
peritonitis,  pericarditis,  erysipelas,  and  in  all  suppurative  proce«9f« 
there  is  an  excess  in  the  number  of  polynuclear  neutrophiles.  Inflam- 
mations of  the  serous  membranes,  when  not  tuberculous,  cause  leukocy- 
tosis, so  that  a  purulent  meningitis  may  be  differentiated  from  tubercu- 
lous meningitis  by  the  pronounced  leukocytosis  in  the  former  and  itJ 
absence  in  the  latter.  As  a  rule,  the  greater  the  local  reactitm  and  the 
stronger  the  resistance  to  severe  infections  the  greater  the  leukocytosis. 
As  is  well  known,  the  pus-cells  of  an  abscess  consist  almost  wholly  of 
dead  white  corpuscles — phagocytes — that  have  been  overcome  or  ei- 
hausted,  directly  or  indirectly,  in  the  struggle  against  the  toxin  of  the 
infection.  Cacliectic  states,  as  in  cases  of  malignant  tumors,  are  oflen 
attended  with  an  increase  in  the  number  of  colorless  corpuscles  in  the 
blood,  especially  in  the  region  of  the  tumor  and  where  the  lytnph- 
glands  are  involved.     Leukocytosis  may  be  very  marked  in  carcinomt. 

'  Univ.  M<od,  Magazine,  vols,  tu  wid  viii^  p.  181,  Dec,  1894. 
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the  ratio  of  reds  to  whiter  being,  in  some  ea^es,  25  to  1,  Cht'mical 
irritants,  such  as  turpentine*  nniy  also  [frodiice  leukocytosis,  and  whatever 
the  substance  causing  tbe  condition  ii  i*  ,spoken  of  as  pfmitiveltf  vhemo- 
tactic — attractive  to  the  white  hlood-corpuseles — in  coiitrailistiiiction  to 
negativelif  chemottictk'  }it(hiftiuu'e8,  which  repel  the  white  eorpui^cles* 

In  non-leukocytotic  infectious  diseases,  such  as  typhoid  fever,  the 
diagnosis  of  a  complicating  pleuritis,  for  example,  may  be  confirined, 
even  at  its  onset,  by  tbe  detection  of  tlic  leukocytosis.  Leukocytosis 
under  such  circumstances  lia?  prognostic  importance.  Diminishing  leu- 
kocytosis during  the  height  of  a  grave  disease  may  be  significant  of  less- 
ening powers  of  resistance,  though  this  is  not  an  invariable  rule,  since 
jii§t  before  the  crisis  of  a  pneumonia  or  when  there  is  marked  emacia- 
tion^ as  in  typhoid  fever,  a  diminution  of  the  leukocytes  is  apt  to  occur. 

The  object  of  the  leukocytosis  is  naturally  protective,  beneficent,  and 
reparative.  It  is  accomplished  either  by  direct  antagonism  or  by  the 
formation  of  substances  that  enter  the  fiuids  and  tissues  of  the  body, 
and  counteract  the  influence  of  tbe  toxic  substances  causing  the  disease. 
The  existence  of  leukocytosis  can  best  be  determined  by  the  examination 
of  stained  specimens  of  the  blood*  Pbysioh>gic  digestion  leukocytosis 
is  to  be  discriminated  from  the  pathologic  variety  by  making  the  ex- 
amination several  hours  after  the   last   meal   has  been   taken. 

LEUKOCTTHEMIA. 
{Tntr  L*ttkemftt,) 

I>efinitioii.^A  hlood*disease.  usually  chronic,  characterized  by  a 
peculiarly  marked  and  persistent  increase  in  the  number  of  leukocytes, 
a«:^ociated  with  lesions  occurring  either  respectively  or  unitedly  in  the 
spleen,  bone-marrow,  and  lymphatic  glands. 

Pathology. — Bodily  emaciation  and  pallor  are  pronounced,  and 
edema,  with  <lropsical  effusions  in  the  serous  cavities,  is  by  no  means 
uneoraraon.  The  cardiac  chambers^!  ami  principal  veins  are  tlistentled 
with  large  blood-clots  of  a  greenish-yellow  or,  in  extreme  cases,  yellow- 
ish-white, pnrulent  appearance.  Subserous  ecchynioses  of  the  pericar- 
dium and  endocardium  are  fre<|uent,  and  the  myocardium  is  often  found 
to  have  undergone  a  moderate  degree  of  fatry  ilegenenition.  Various 
abnormal  substances  have  been  found  in  leukemic  blood,  and  among  them 
the  following  may  be  mentioned  :  iiypoxaufhin,  leucin,  tyrosin,  acetic, 
forinic.  and  lactic  acids,  and  certain  albuminous  substances  (deutero- 
albutnose  and  nucleo-albumin)  resulting  probably  from  the  destruction 
of  blood-corpuscles.  Tbe  alkalinity  and  specific  gravity  of  the  blood  are 
both  diminished.  The  minute,  colorless,  octahedraU  so-culled  Charcot's, 
crystals  are  found  most  ahundinrtly  in  settled  leukemic  blood,  nnd  have 
also  been  detected  in  the  spleen,  hone-marrow,  and  liver,  as  well  as  iu 
other  affections.     Their  composition  is  not  clearly  known. 

Although  the  spleen,  bone-marrow,  or  tbe  lymjih-glands  may  alone 
show  the  pronounced  patliolngiral  cbariges  of  leukemia,  it  is  usual  to 
find  all  more  or  less  affeeteiL  Purely  splenic  or  myelogenic  leukemia, 
and  the  latter  especially,  are  rarer  tlian  the  lymphatic  type,  so  that  it  is 
customary  to  speak  of  two  prineijial  groups:  (1)  8pie>ii>-}fit/eioffenou»  (or 
Mplftto-ffieduiifiri/)  leukemia,  the  most  frequent  variety ;  and  (2)  lym- 
phatic leukemia. 
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There  is  nearly  always  some  splenic  enlargement,  and  in  many  cases 
the  enlargement  is  considerable,  as  in  aplemo-niediillary  leukemia.  Leu- 
kemic spleens  sometimes  weigh  as  much  as  from  eight  to  eighteen 
pounds,  and  their  lengths  may  vary  from  six  to  twelve  inches.  The 
enlargement  is  generally  uniform,  and  tbe  notches  upon  the  anterior 
border  may  be  much  exaggerated.  White  patches  of  perisplenitis  anil 
a  thickened  capsule  adhering  to  the  surrounding  organs  and  the  abdom- 
inal wall  may  also  be  noticed.  The  consistence  of  the  spleen  is  firm 
and  resistant  to  tbe  knife,  though  in  tbe  earlier  stages  it  may  be  quite 
soft  and  pulpy.  The  cut  surface  is  either  of  a  uniformly  brown  color 
or  mottled  by  the  presence  of  grayish-  or  yellowish-wbite  circumscribed 
lymphoid  tumors,  or  by  deep-red  or  brownish-yellow  hemorrhagic  Id* 
farcts.  The  Malpighian  bodies  may  or  may  not  be  visible*  The  bloo<l- 
vessels  at  the  hilum  are  enlarged.  Microscopic  examination  shows  the 
change  to  consist  in  a  true  hyperplasia  of  tbe  organ,  there  being  a&  in- 
crease in  all  the  normal  histological  elements.  The  cells  of  the  pulp 
sometimes  show  granular  and  fatty  degeneration,  and  in  advanced  cum 
the  trabeculf©  may  be  thickened  by  a  considerable  amount  of  firm  con* 
nective  tissue. 

In  the  majority  of  cases  the  bone-marrow  is  affected  as  well  as  the 
spleen,  and  a  purely  myelogenous  leukemia  is  extremely  rare.  Indeed, 
the  few  reported  cases  of  the  latter  may  be  doubted.  The  medullary 
substance,  instead  of  being  fatty,  is  rich  in  lymphoid  and  blood-cells  in 
various  stages  of  development,  and  is  either  reddish-brown  or  greenish- 
yellow  in  color,  Xeuman  regarded  the  marrow-change  as  a  constant 
and  essential  lesion  of  leukemia,  and  called  the  former  transformatioD 
*'  lymph-adenoid/'  and  the  latter  "^  pyoid,"  The  pus-like  marrow  and  the 
dark -red  may  exist  side  by  side,  although  the  former  is  more  common, 

A  fine  retictdum  may  be  seen  between  the  cells,  especially  in  the 
dark-red  variety,  and  small  hemorrhagic  infarcts  may  also  be  noted 
occasionally.  Microscopically,  the  medulla  contains  an  abundance  of 
lymphoid  cells  and  nucleated  red  corpuscles.  Eosinophils  mononuclear, 
and  polynuclear  leukocytes  are  also  present,  the  first-named  being  quite 
numerous,  as  are  also  certain  myelo-plat|ues  and  cells  showing  karyo- 
kinetic  figures.  The  hpupkatic  fffamh  are  more  or  less  enlarged  in  tbe 
splenic  and  medullary  forms  of  leukemia. 

In  the  lymphatic  variety » especially  when  acute,  an  early  and  marked 
hyperplasia  of  all  the  glands  takes  place.     The  cervical,  axillary,  in- 
guinal,  and  mesenteric  glands  are  usually  involved*  and  may  form  dis-  ■ 
tinct,  soft,  and  movable  tumors,  their  color  being  a  reddish-gray,  and  ■ 
section  often  showing  hemorrhagic  points. 

The  histological  examination  shows  an  increase  in  the  cellular  ele- 
ments. A  similar  hyperplasia  occurs  in  those  glandular  tissues  that  are 
allied  to  the  lymphatic  glands,  such  as  the  tonsils,  lymph-follicles,  the 
tongue,  mouth  and  pharynx,  thymus  gland,  and  the  solitary  and 
Peyer's  agminated  intestinal  glands. 

The  liver  may  be  greatly  enlarged;  indeed,  some  of  tbe  instances  of 
greatest  enlargement  of  this  organ  have  been  those  due  to  leukemia,  the! 
weight  being  as  much  as  fourteen  pounds.     The  enlargement  is  unifurmi 
and  due  to  a  diffuse  leukemic  infiltnition.     The  capillaries   and  intef*^ 
lobular  tissue  are  distended  with  leukocytes,  and  disseminated  whitish 
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or  grayish  nodules,  usually  quite  small,  consisting  of  lymphoid  cells 
undergoing  imlirect  division  of  their  nuclei,  are  frequently  found. 
Sometimes  these  leukemic  nodules  appear  as  definite  growths,  with  an 
adenoid  reticulum  between  the  celli*,  on  account  of  which  they  have 
been  called  lymphomata  or  lymph-adenomata. 

Similar  changes  are  observed  in  the  kidney h^  enlargement,  paleness, 
and  diffuse  and  circumscribed  leukemic  infiltration  of  the  capillaries  and 
intertubular  tissue  all  being  noted.  Leukemic  nodules  may  also  be 
found  in  other  parts  of  the  body,  such  as  the  retina,  brain,  serous  mem- 
branes,  lungs,  testicles*  and  skin.  Karyokinetic  figures  are  numerous 
in  the  cells  accompanying  these  leukemic  growths. 

Etiology. — The  primary  cause  of  leukemia  is  unknown ;  that  it 
directly  affects  the  blood-forming  organs,  however,  is  most  probable, 
though  with  differences  of  selection  and  co-ordination  and  with  different 
degrees  of  intensity.  The  combination  of  lesions  in  the  spleen,  lymph* 
glands,  and  linne-marrow,  along  with  the  histologic  similarity  of  the 
leukemic  growths  to  the  infectious  granuloniata,  and  the  clinical  history 
of  cases  of  acute  leukemia,  would  seem  to  point  strongly  to  the  microbic 
origin  of  the  disease.  Moreover,  various  cocci  and  bacilli  have  been 
fouml,  but  not  one  of  them  has  been  definitely  proved  to  be  the  specific 
cause  of  the  disease*  Auto-intoxictition  by  toxic  albuminoids  from  the 
digestive  tract  is  believed  by  Vehsemeyer.^  who  analyzed  600  cases,  to 
be  the  important  point  of  departure  uf  the  disease.  It  is  likely  that  the 
direct  cause  of  the  leukocythemia  is  a  simple  increase  of  the  cytogenic 
function  of  one  or  more  of  the  hematopoietic  organs.  Kottnitz  held 
leukocythemia  to  be  a  reactive  condition  lollowing  auto-intoxication 
with  peptones,  and  conse*|uently  a  leukolysis,  the  over-action  of  the 
hematopoietic  organs  leading  to  hypertrophy.  Whether  the  reduction 
of  the  erythrocytes  is  due  to  diminished  production  or  to  increased 
destruction  is  not  positively  known,  although  the  former  factor  is  more 
probably  operative. 

The  disease  has  often  been  preceded  by  an  injurt/  or  a  blow  in  the 
splenic  region,  but  its  direct  traumatic  origin  is  hypothetic  only,  In- 
tfufinal  uhe ration  has  been  a  fre^juent  feature  prior  to  leukemia,  and 
undoubtedly  affords  a  source  of  possible  infection  from  the  tract. 
Stomatitiit  also  may  furnish  a  means  of  entrance  for  the  infectious  agent* 
The  causal  relation  of  pseudo-lrukemia  and  true  leukemia  is  uncertain, 
although  a  few  cases  of  the  one  have  been  observed  to  pass  into  the  other. 

In  a  considerable  proportion  of  cases  leukemic  patients  have  had 
malaria  of  some  form.  Syphilis  may  he  associated  with  the  disease,  but 
it  is  not  probable  that  it  acts  in  a  causative  manner. 

Hereditarif  infliienees  undoubtedly  play  a  part ;  a  ''  lymphogenous 
diathesis  "  may  thus  be  transmitted,  and  several  generations  may  be 
affected  by  the  disease.  Adverse  ftf/gierfic  and  social  cfmditions  may  also 
predispose  to  leukemia.  It  may  also  develop  after  pregnancy^  or  more 
commonly  at  the  elimaeterii\  Anxiety,  worry,  and  mental  depression 
have  been  mentioned  as  predisposing  causes,  with  doubtful  justification. 

Leukemia  occurs  most  fre<juently  in  males  during  the  middle  period 
of  life,  and  is  apt  to  attack  young  persons.  It  has  occurred  during  in- 
fancy, and  as  late  also  as  the  seventieth  year,  but  the  average  age  ranges 

*  Inttmaiiimat  Min.  BuTuisch.f  Vienna,  Nor.  25,  18iJ4, 
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from  twenty-five  to  forty-five  years.  Sometimes  the  previous  conditii>ii 
was  one  of  apparently  perfect  healtli* 

S3naiptom8. — Acute  leukemia,  although  comparatively  rare,  may  bt- 
describetl  briefly  first.  It  usually  occurs  in  an  adolescent  who  may  havt 
enjoyed  previous  good  healtlu  Its  onset  is  sudden,  and  usually  heLMn^ 
with  prostration,  hemorrhage  of  the  mucous  membrunes,  and  high  fever. 
Acute  splenic  tumor  rapidly  develops ;  the  lymjdiatic  glands  may  i-n* 
large;  and  palpitation,  dyspnea,  and  gastro-intestinal  symptoms  of  a 
severe  type  appear.  The  blood  shows  a  marked  increase  in  the  num- 
ber of  leukocytes,  the  ratio  to  the  red  eorpiiselfs  being  1  to  30  or  1  to 
50,  instead  of  the  normal  1  to  350  or  1  to  000.  In  acute  lymphatic 
leukemia  the  lymphocytes  are  very  numerous.  Large  mononuclear 
leukocytes  and  myelocytes  are  also  numerous,  while  the  eosinopLilic 
cells  arc  few  in  number  compared  with  those  found  in  the  blood  af 
chronic  leukemia.  The  case  grows  progressively  worse;  bt-mateme^i^ 
cerebral  or  retinal  hemorrhages,  and  pctechiie  sujiervene  perhaps,  and  the 
clinical  features  may  then  resemble  an  infectious  disease  with  hemor- 
rhagic and  purpuric  manifestations. 

In  chroEic  leukemia  the  onset  is  generally  slow  and  insidious  and  its 
development  imperceptible,  and  the  earlier  symptoms  may  not  differ 
from  those  of  simple  anemia  for  many  months.     Languor,  a  deranged 

(appetite,  dizziness,  noises  in  the  ears,  faintness,  brejithlessness  on  exer- 
tion, and  palpitation  may  all  appear.  Sometimes,  however,  not  eveu 
these  symptoms  are  present,  common  as  they  are  to  most  anemic  cases, 
and  the  patient  may  first  consult  the  physician,  because  of  a  swelling  or 
distress  in  the  left  side  of  the  abdomen — the  enlarged  spleen.  Early 
manifestations  may  be  hemorrhagic  in  some  cases  (epistaxis,  hematem- 
esis,  enterorrhagia),  with  nausea,  vomiting,  and  diarrhea;  or  increajj- 
ing  pallor  of  the  countenance  or  troublesome  priajiism  may  be  the  first 
indicatlun.  As  the  disease  progresses  the  anemia  becomes  more  marked, 
edema  of  the  dependent  portions  of  the  bodv  niav  appear,  and  fever, 
though  slight  at  first  (99.5°  F.— 37,5°  C),  may  gradually  rise  to  K^^ 
or  lOS*^  F.  (39.4^  C),  either  remaining  constant  or  alternating  with 
periods  of  apyrexia. 

The  ptihe-rttte  is  increased ;  in  c[iiality  it  is  soft  and  compressible, 
though  sometimes  full  in  volume.  The  dtf$pnea  may  be  aggravated  by 
the  hytlrothorax  of  a  general  dropsy  in  advanced  cases,  or  by  the  up* 
ward  displacement  of  the  diaphragm  owing  to  the  increasing  splenic  ati^' 
hepatic  i^nbirgenient  Epitftaris  may  become  obstinate.  Bleeding  friM 
tlie  gums  into  tl^e  retina  (leukemic  retinitis)  and  brain,  ae  well  as  froi 
the  mucous  membranes,  is  common.     Hemic  mnrmurs  are  i|uite  constanl 

Ulcerative  processes  in  the  bowels  may  give  rise  to  severe  dynentcrie 
dmrrhea.     Ascites  is  usually  present  in  acivanced  cases  on  account  of 
the  splenic  tumor,  or  owing  to  pressure  upo!i  the  portal  vein  by  enlarge 
glands.     Jtfufttifrt'  is  an  occasional  event.      Liukt'mw  peritonitis  mai 
occur  from   the  presence  of  lyuiphomatoiis  growths   in   the  membrani 

NermuA  at/mi^tomif,  such  as  headache,  vertigo,  and  syncopal  attackW 
are  liable  to  recur  as  the  anemia  and  prostration  increase  and  the  lit- 

»bility  to  hemorrhage  becomes  more  frerjuent,  Sudden  coma  and  hemi- 
plegia following  upon  the  rupture  of  a  cerebral  vessel  (apoplexy)  may 
be  the  immediate  cause  of  death.     l*riapism  may  be  very  troublesome. 
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^ilieral  [mralysis  of  several  cranial  nerves,  due  to  bemorrhages  into 
their  sheatha,  has  been  report e*i 

Vuttineou^  ecchif mosses  are  sometimes  observed,  and  sometimes  there 
is  a  troublesome  pruritus.  The  urine  contains  an  excess  of  uric  acid, 
but   album iimria  does  not  occur,  except  as  a  complication. 

Along  with  the  anemia  and  debility  are  the  digits  of  splenic  and 
lymphatic  involvement,  and  rarely  of  the  hone-marrow.  The  liver  may 
also  become  enlar«::ed. 

Leading  Symptoms  in  Detail.- — The  Spleen. — Thi.s  organ  is  generally 
enlarged  in  all  forms  of  leukemia,  bnt  especially  in  the  spleno-meduUary, 
the  most  fret|uent  form.  It  is  a  |>rominent  feature,  both  on  account 
of  its  being  the  first  subject  of  comjdaint,  and  because  of  the  huge 
size  it  frerjuently  attains.  The  enlargement  is  gradual  and  there  may 
be  neither  pain  nor  tenderness  over  it.  Hie  tumor  may  cause  a  visible 
projection  below  the  ribs,  and  in  marked  eases  great  abdominal  disten- 
tion may  be  produced,  pu.shtng  up  tlie  diajdiragm  and  thnracie  organs, 
and  extending  to  the  navel  in  the  median  line  and  to  the  pelvis  below. 
The  edge  and  notch  or  notches  may  be  felt  easily  in  such  instances, 
while  the  surface  is  smooth  and  the  consistence  firm.  A  friction -fremi- 
tus is  felt  sometimes  during  respiratory  movement.  The  tumor  may 
vary  in  size,  and  after  severe  hemorrhage  or  diarrhea  it  may  become 
swollen.  Gastric  distress  after  eating  and  obstructive  eonstipafiuu  are 
usually  complained  of  in  cases  of  great  splenic  enlargement.  Pulsation 
has  been  noted  and  a  systolic  niurmur — ''  splenic  souffle  ''—has  been 
heard  at  times  over  the  tumor.     The  [lercnssion-note  is  dull. 

Lfl7nphntk  GhtJi*h. — In  the  spleniedym]>h?itic  variety,  which  is  less 
common  than  the  splenic-myelogenous.  and  in  the  still  rarer  jiurely 
lymphatic  leukemia,  the  superticial  lympb-glands  may  be  both  visibly 
and  palpably  enlarged,  though  not  in  bunches  as  in  Hodgkin*s  disease. 
Tbev  are  soft,  resilient,  and  movable, 

J%€  Bones. — Purely  myelogenous  leukemia  is  very  rare,  and  local 
bone-symptoms  are  scarcely  ever  manifested.  There  may  he  some  ten- 
derness nn  immediate  jtercussion  over  the  sternum  or  some  of  the  long 
bones,  and  slight  swelling,  irregularity,  or  deforndty  of  the  ribs,  the 
sternum,  or  other  bones  may  result  from  leukemic  hyperplasia. 

The  Biood^^-lt  is  by  the  blood-examination  alone  that  the  pathog- 
nomonic features  of  leukemia  are  determined.  The  blood  is  paler  than 
normal,  and  sometimes  has  a  brownish-ri-il  or  chocolate  color,  I'pon  a 
microscopic  examitiation  rtf  the  blood  in  the  spleno-medulhiry  form  of 
the  affection  the  striking  increase  in  the  number  of  b  ukocytt-s  is  ob- 
served at  once.  The  count  shows  usually  from  85,000  to  500.000  white 
corpuscles  per  cubic  millimeter,  and  the  ratio  of  the  white  to  the  red 
cells  may  thus  vary  from  1  to  150  down  to  1  to  10  or  1  to  5  in  the  aver- 
age ease,  instead  of  the  normal,  1  to  500  (see  Fig.  38).  In  extreme 
cases  the  number  of  leukocytes  nuiy  l*e  er|ual  to,  or  even  slightly  greater 
than,  that  of  the  erythrocytes,  find  such  an  instance  has  been  recorded 
by  Siirensen,  in  which  the  proportion  of  whites  to  reds  was  3  to.  2, 
'  Stained  specimens  of  the  blood  enable  us  to  recognize  the  variety  of 
leukemia  (see  Fig.  3U),  Thus,  in  the  ordinary  spltnie-mi/ehitienmis  form 
the  characteristic  change  is  the  prt-sence  of  the  abnormal  im/eit*ctfies — 
large,  mononuclear  leukocytes  with  the  protoplasm  filled  with  fine  neu- 


trophilic  or  occasionally  eosinophilic  grannies.  These  may  make  upiS 
per  cent,  of  the  white  cells,  whereas  they  do  not  occur  in  normal  blood, 
iiid  very  rarely,  and  only  in  small  numbers,  in  leukocytosis.  They 
probably  correspond  to  the  cells  found  in  the  bone-marrow,  the  larg€. 
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oval,  anfl  eccentrically-placed  nuclei  of  both  blood-  and  marrow-cells 
showing  karyokinetic  figures.  The  polynuelear  leukocytes  may  be  nor- 
mal in  number,  but  usually  tbey  are  relatively  diminished  to  about  f>5 
per  cent,  instead  of  75  per  cent.,  as  in  normal  blood.  The  lymphocytes 
are  also  relatively  less  in  number,  making  up  but  1  or  2  per  cent.,  in- 
8tead  of  the  normal  lfS-30  per  cent.  The  bright,  acid>stained  eosiDO* 
philes,  though  absolutely  increased,  are  not  always  relatively  so,  thoQgh 
this  relative  increase  may  occur.     Basophilic  leukocytes  are  rare. 

Moderate  olkinnjtliemin  is  noted,  the  reduction  being  seldom  lower 
than  to  2,000,000  per  c.mm.  The  percentage  of  hemoglobin  may  ilso 
be  reduced  relatively  or  in  slightly  greater  proportion.  Nucleated  red 
corpuscles,  chief! 3'  normoblasts,  are  frerjuently  fonnd  in  considerable 
numbers.  Osier  asserts  that  blood  of  the  type  of  pernicious  anemia  ha« 
Bubser[uently  developed  a  true  leukemia.  Litten  and  Mnsser  have  abo 
described  such  cosei. 

In  h/mphatie  Icfikemia^  which  is  rarer  and  more  »[uickly  fatal  than 
the  preceding  variety,  the  blood-changes  are  also  different.  The  /yw- 
^Aoryf*'/r— small.  mononuclt*ar  leukocytes — are  the  ones  increased*  fttt 
other  leukocytes  being  relatively  much  diminished  in  number.  Insteii4 
of  the  normal  percentage  (15  to  80  per  cent.),  the  lymphocytes  maT 
number  from  90  to  97  per  cent,  of  all  the  leukocytes.     Nucleated  vm^ 
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corpuscles  and  myelocytes  are  absent  as  a  rule,  unless  the  bone-marrow 
happens  to  be  diseased  at  the  same  time.  Mixed  forms  of  leukemia  are, 
however,  not  at  all  uncommon,  so  that  the  proportions  of  the  various 
types  of  normal  and  abnormal  cells  are  quite  variable. 

The  bhod-plates  may  be  quite  abundant  in  many  leukemic  cases,  and 
Charcot's  octahedral  crystals  appear  in  specimens  of  the  blood  if  allowed 
to  stand  for  any  length  of  time.  An  unusually  dense  and  thick  fibrous 
network  is  also  often  found. 

Complications. — Fatal  hemorrhages  may  occur  at  any  time,  and 
pulmonary  tuberculosis,  pleuritis,  pneumonia,  septico-pyemia,  renal  dis- 
ease, severe  diarrhea,  and  edema  may  complicate  leukemia  and  cause  death. 

Diagnosis. — This  can  be  made  easily  and  accurately  by  the  blood- 
examination  alone,  the  distinguishing  characteristics  of  the  blood  having 
been  enumerated  above,  both  as  to  the  existence  of  leukemia  and  the  dif- 
ferentiation of  its  several  varieties.  It  may  be  necessary  in  doubtful  cases 
to  examine  the  blood  by  Ehrlich's  staining  methods,  since  the  mere  ex- 
cess of  leukocytes  alone  is  not  proof  of  leukemia,  and  also  because  the 
disease  may  exist  without  an  excess,  owing  either  to  previous  medicinal 
treatment  or  to  natural  temporary  improvement. 

Leukemia  is  differentiated  from  a  marked  leukocytosis  by  the  fact  that 
in  the  latter  there  is  usually  a  more  moderate  increase  in  the  number  of 
leukocytes,  and  this  increase,  as  a  rule,  is  principally  of  the  polynuclear 
neutrophiles. 

Hodgkins  disease  may  be  simulated  by  the  purely  lymphatic  leu- 
kemia on  account  of  the  enlarged  glands ;  but  in  leukemia  the  lymph- 
glands  are  not  found  in  such  large  bunches,  and  the  blood-examination 
will  show  the  characteristic  changes  of  lymphatic  leukemia  if  that  dis- 
ease be  present.     Simply  a  leukocytosis  is  present  in  pseudo-leukemia. 

Splenic  anemia  and  lymphatic  anemia  have  not  been  established  as 
distinct  affections,  but  formerly  much  time  and  ingenuity  were  ex- 
pended in  discriminating  them  from  leukemia  and  other  blood-diseases. 
Some  are  cases  of  pernicious  anemia,  some  of  Hodgkin's  disease,  and 
siome,  I  find,  are  instances  of  secondary  anemia. 

Malignant  growths  of  tbe  spleen  and  lymphatic  glands,  and  also  a 
malarial  and  passively  congested  spleen  with  anemia,  may  simulate  leu- 
kemia.    The  simple  leukocytosis  here  will  exclude  leukemia. 

Prognosis. — Many  cases  are  mild  and  gradual  in  their  progress ; 
children,  however,  when  affiected,  succumb  more  rapidly  than  do  adults. 
Lymphatic  leukemia  is  always  fatal  earlier  than  the  spleno-meduUary 
variety.  Although  recovery  does  occur  occasionally,  most  cases  of  leu- 
kemia, of  whatever  form,  prove  fatal  certainly  within  five  years,  gener- 
ally in  two  or  three  years,  and  sometimes  in  seven  or  eight  months  or 
even  less  (from  two  weeks  to  two  or  more  months)  in  acute  leukemia. 
In  an  advanced  case  the  prognosis  is  hopeless.  It  should  be  borne  in 
mind  that  apparent  improvement  is  usually  only  temporary,  and  that  a 
fresh  exacerbation  is  apt  to  follow.  Grave  symptoms  heralding  an  early 
termination  are  profound  debility,  anemia,  emaciation  or  edema,  severe 
and  obstinate  hemorrhages,  cerebral  apoplexy,  persistent  diarrhea,  and 
high  fever.  Intercurrent  affections  not  infrequently  cause  death,  while, 
on  the  other  hand,  cases  are  recorded  in  which  the  appearance  of  inter- 
current infectious  diseases  has  favorably  affected  the  course  of  leukemia. 
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Tteattnetit. — At  present  no  remedies  are  known  to  liave  any  per- 
manent cnnitive  eflecl,  although  several  agents  are  iLSsed  for  iheir  favor- 
able influence-     TLe  aim  should  be  to  iui|)rove  the  general  eono^ 
the  patient  and   endeavor   to  prulong  life  by  hygienic  and  im 
menus. 

The  environment  should  he  made  as  favorable  as  possible — phy&icallr, 
mentally,  socially,  and  morally  -  Out-of-door  life  in  a  mild,  dry  cliinak. 
an  abundance  of  nutritious  and  easily  digestible  and  assimilable  footl, 
calm  and  moilerate  exercise  of  mind  (depending  upon  the  strength  and 
enilurance  of  the  patient),  should  all  be  advised  and  encouraged,  Od 
the  other  hand,  traumatism  and  inflammation^  irregular  habits  of  bodv. 
worry,  excitement,  and  passionate  emotions  and  appetites  should  be 
regulated  and  avoided. 

Arsenic  gives  the  best  results  in  most  cases,  and  should  be  pushed  to 
the  limit  of  tolerance,  as  in  pernicious  anemia.  It  should  be  given  cott- 
tinuoo.sly,  regardless  of  apjmrent  improvement  tinder  its  use,  as  the  Ut- 
ter may  be  only  the  natural  remission — a  not  imcommou  incident  in  the 
disease,  Quinin,  iron,  and  the  oil  of  eucalyptus  have  been  recommended 
in  those  leukemic  cases  in  which  a  clear  history  of  malaria  haj«  been 
obtained.  Bone-marrow,  either  raw  and  spread  u\um  breatl  or  in  the 
form  of  a  glycerin  extract,  may  be  tried  when  arsenic  fails.  UxygHj- 
inhalations  and  hlood-transfusion  have  been  suggested.  The  so*call«?d 
'"Splenic  remedies,"  whether  systemic  or  local,  have  no  controlling  ia- 
fluences  upon  the  disease.  Electricity  may  aflTord  some  local  comfort  or 
contribute  to  psychic  ease.  Complications  and  intercurrent  afl*ecti(XD6 
may  often  be  greatly  relieved  by  aiJproi>riate  treatment. 


I 


PSEUBO-LEUKEMIA< 

(Hodgkin's  DUease  t  Adenia  ;   Gmejal  Lifmphadautma  ;  Multiple  Maiignmti 

Lymphoma  ;  Midiipiant  Li^mpho-sarcoma,} 

Definitiotl. — An  anemic  disease  characterize<l  by  the  anatomical 
pectiliarities  reseuibling  those  of  lymphatic  leukemia — viz.  ]irngn?^iv« 
hyperfdasia  of  tiie  lymph-glands,  occa-nional  secondary  lymphoi*!  growths 
of  other  organs  (liver,  spleen);  and  by  the  absence  of  the  destructive 
bloiHl-eliauges  of  true  leukemia. 

Varieties, — Altliough  the  disease  that  bears  his  name  was  first  de- 
scribed by  Hodgkin  of  Guy's  Hospital  in  1832  as  an  affection  of  ibe 
lyrnphutic  glands  aud  spleen,  two  varieties  are  included  under  the  title 
of  [»sendo-leukemia  (or  Hodgkin's  disease),  as  follows:  (1)  that  nbick 
presents  simply  an  enlarged  spleen  (the  less  frequent  one);  and  (2)  tbsl 
in  which  the  lymphatic  glands  are  chielly  involved. 

Pathol Ogy.^ — The  lymph-glands  show  different  degrees  of  hyperplii- 
tic  enlargement  and  consistency.  In  the  earlier  stiiges  they  are  smalU 
isolated,  and  movable,  while  in  advanced  and  well-developed  cases  of 
the  disease  they  are  larger,  fused  together  into  great  bundles,  and  mart 
or  less  fixed  by  fibrous  investment.  As  a  rule,  the  glands  are  soft  aa4 
elastic,  though  sometimes  they  nre  hard  and  dense,  and  masses  as  i^Tgc 
as  an  orange  or  j>ineap]>le  may  he  seen.  Single  glands  may  be  as  largt 
as  a  hen's  egg,  aud  the  gland-capsules  may  show  connective-tissue  pro- 
liferation and  a  thickening  periadenitis.     Extension  of  the  lymphatie 
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growth  into  the  sarroandin^  tissues  by  perforation  of  the  capsule  may 
occar.  As  a  rule,  the  overlying  skin  is  freely  movable,  though  it  may 
nrely  be  adherent.  On  section  the  tumors  display  a  smooth  white  or 
redduh-gray  surface  in  the  case  of  the  soft  and  almost  fluctuating  glands, 
and  a  grayish  or  a  yellowish-white  color  if  they  are  firm.  The  ftision  of 
the  swollen  glands  into  nodular  masses  is  also  seen,  and  when  ulceration 
throagh  the  skin  has  taken  place  suppuration  of  the  glands  may  be  re- 
realea.  In  the  harder  tumors  areas  of  necrosis  having  the  appearance 
of  caseation  may  be  visible,  and  shining,  more  or  less  hyaline  masses  of 
fibroid  tissue  may  also  be  detected. 

Microscopically,  there  is  a  typical  hyperplasia  of  the  lymph-cells, 
often  obscuring  completely  the  reticulum  of  the  gland,  except  in  the 
harder  enlargements,  where  the  fibrous  proliferation  shows  a  very  dis- 
tinct network.  The  arrangement  of  the  lymph-tracts  is  distorted  and 
disturbed  in  the  larger  growths  only. 

The  cervical  glands  are  most  prominently  involved.  The  superficial 
chains  of  glands — axillary,  mediastinal,  scapular,  and  pectoral — especi- 
ally along  the  great  vessels,  are  often  found  connected,  and  the  inguinal, 
bronchial,  and  lumbar  glands  are  also  affected,  though  less  frequently. 
The  retroperitoneal  glands  are  more  frequently  affected  than  the  mesen- 
teric, and  sometimes  the  thoracic  vessels  are  completely  surrounded  by 
enlarged  lymph-glands ;  they  have  occasionally  projected  externally  by 
perforation  through  the  sternum.  The  abdominal  vessels,  nerves  and 
nerve-plexues,  and  ducts  may  be  compressed  also  by  huge  groups  of  en- 
larged glands. 

The  spleen  is  enlarged  in  about  four-fifths  of  the  cases,  but  only 
slightly.  In  the  majority  of  cases  there  are  disseminated  throughout 
the  organ  whitish,  lymphomatous  growths  or  nodules  from  the  size  of  a 
pea  to  that  of  a  nut.  Their  histological  structure  is  like  that  of  the 
lymph-glands.     Occasionally  the  spleen  alone  is  hyperplastic. 

Lymphomata  may  also  develop  in  the  tonsils,  lingual  follicles,  intes- 
tinal lymphatics,  liver,  kidneys,  lungs,  brain,  heart,  testicles,  retina, 
and  skin.  Invasion  of  the  spinal  cord  may  occur  by  erosion  of  the  ver- 
tebrae or  through  the  blood-current  by  metastasis.  The  bone-marrow 
often  has  the  same  appearance  as  in  pernicious  anemia. 

Btiology. — There  are  no  well-established  predisposing  conditions 
to  which  Hodgkin's  disease  is  referable.  In  the  larger  number  of  cases 
males  are  affected,  and  young  and  middle-aged  persons — between  the 
age,  of  ten  and  forty  years — seem  to  be  attacked  in  about  70  per  cent, 
of  the  cases.  Heredity  may  possibly  be  a  cause.  Neither  has  an  ex~ 
iiting  cause  been  discovered  as  yet.  The  disease  would  seem  to  belong 
to  the  group  of  infectious  granulomata,  but  the  infectious  agent  is  not 
known.  Flexner  thinks  that  certain  protoplasmic  foreign  bodies  (found 
in  the  larger  nodules  of  two  cases)  may  possibly  have  a  causal  relation 
to  the  disease.  Malaria,  syphilis,  chronic  skin-diseases,  and  various 
irritative  conditions,  especially  of  the  mouth,  giving  rise  to  local  gland- 
ular swellings,  have  also  been  assigned  as  causes.  In  undoubted  in- 
stances of  Hodgkin*s  disease  the  lymphatic  glands  frequently  harbor 
tubercle  bacilli ;  hence  it  has  been  thought  that  the  latter  exercise  a  dis- 
tinct causative  influence.  It  must  be  remembered,  however,  that  some 
of  tbeae  may  be  examples  of  secondary  accidental  infection ;  others  of 
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primary  diffuse  lymphatic  tuberculosis,  indistiuguigbable  from  or  m\p- 
taken  for  Hodgkin's  disease.  It  is  not  ud common  to  find  pseudo-leu- 
kemia tlevelopiiig  in  a  person  wljo  immediately  preceding  tlie  beginning 
of  the  disease  was  apparently  in  perfect  health. 

Syillpt0111S,^rsually  the  first  thing  to  attract  attention  is  the  eo- 
largemeiit  of  the  submaxillary  and  cervica!  glandtii,  often  on  one  side  of 
the  neck  alone.  These  grow  gradually  uutil  tbey  may  finally  appear  on 
both  sides  as  large  as  a  fist,  and  j^ruduce  considerable  disfiguremetit 
Sometimes  several  years  may  ehipse  before  other  glandular  groups  ire 
affected,  but,  as  a  rule,  it  is  a  matter  of  months  only  before  the  axiliarr, 
then  the  inguinal,  and  perlia]>s  the  internal,  glands  are  invaded.  Tie 
changes  vary  greatly  in  rapidity  and  extent. 

At  first  the  general  health  may  be  but  slightly  affected,  A  little 
constitutional  disturbance  and  some  pallor  may  be  complained  of,  though 
seldom  before  the  glan<iular  swellings  are  noticed.  Then  a^  the  diseia* 
progresses  the  paleness  increases  and  all  the  symptoms  of  a  marked 
anemia  appear — languor,  failure  of  physical  strength*  beginning  emacia- 
tion, gastro-intestinal  derangement,  headache,  giddiness,  jpalpitatioji, 
dyspnea,  and  edema  of  the  legs.     Later,   the  serous   cavities  contain 


MONTH 


MARCH 


APRIt, 


MONTh 


DAY 


11  ID  ir  23  a  3*  n\t*  it  it  zt  so  »t 


105    F 


104 


10^ 


102 


101 


100 


09 


n 


97 


3«' 


Fig,  40.— Temperature-chiuft  of  a  ca«e  of  pacudo-leukemla. 


effusion  and  there  is  a  tendency  to  hemorrhages.  Epistaxis  and  met^o^ 
rhagia  are  apt  to  occur,  and  petechial  spots,  especially  on  the  lower  ex- 
tremities, are  not  iufrerjuent.  The  phifmeal  »i*pi»  of  anemia — hemic 
murmurs — are  also  present.  An  irregular  slight  or  moderate  pyrexii 
is  common  to  most  cases.  Fever  of  a  peculiar  intermittent  type  has  , 
been  observed,  the  intermissions  and  paroxysms  each  lasting  for'seve 
days  or  weeks  (see  Fig,   40),  and  the  term  **  chronic  relapsing  fever* 
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bs  been  applied  in  consequence.     When  these  pyrexia!  exacerbations 
occur  the  cases  generally  run  a  more  acute  course. 

The  symptoms  due  to  mechanical  compression  by  the  lymphomata 
ire  varied  and  numerous,  depending  upon  the  number,  size,  and  distri- 
bation  of  the  tumors.     Hundreds  of  tumors  may  be  present  through- 
out the  body,  but,  unless  they  press  upon  the  adjacent  nerves,  the 
glands  are  not  usually  painful.     Enlargement  of  the  tracheal  and  bron- 
cUal  glands  may  cause  dysphagia,  dyspnea,  thoracic  pain,  disturbed 
phonation,  and  venous  congestion,  by  pressure  respectively  upon  the 
esophagus,  trachea,  bronchi,  thoracic  nerves,  recurrent  laryngeal  nerves, 
superior  vena  cava,  and  the  jugular  veins.     The  obstruction  to  respira- 
tion may  become  so  great  as  to  produce  death  by  suffocation.     Conges- 
tioH  of  the  head  and  upper  extremities  may  be  quite  marked,  and  in 
such  cases  compensatory  dilatation  of  the  superficial  veins  is  observed. 
Edema  of  the  hand  and  arm  may  result  from  venous  obstruction  due  to 
the  pressure  of  very  large  axillary  elands.     Deafness  may  be  produced 
bj  growths  within  the  pharynx.     Ihe  hearths  action  may  be  disturbed 
by  pressure  on  the  pneumogastric,  and  the  heart  itself  may  be  dislocated 
by  great  gland-tumors  within  the  chest.     Under  such  circumstances  the 
latter  may  be  detected  by  dulness  on  percussion  over  the  anterior  medi- 
astinal space.     Inequality  of  the  pupils  and  unilateral  sweating  of  the 
face,  owing  to  glandular  pressure  upon  the  cervical  sympathetic,  may 
be  noticed  in  some  cases. 

Edema  of  the  feet  and  legs  may  be  an  early  indication  of  enlarged 
abdominal  glands  pressing  upon  the  femoral  veins.  Sharp  lancinating 
pains  along  the  nerves  may  also  be  felt.  Jaundice  is  sometimes  attrib- 
uted to  pressure  upon  the  bile-duct.  O astro-intestinal  disturbances  may. 
be  troublesome,  and  are  usually  symptomatic  of  lymphoid  growths  in 
the  stomach  and  bowels.  In  thin  individuals  glana-masses  may  be  pal- 
pable over  the  abdomen.  It  has  been  suggested  that  the  bronzing  of 
the  skin  sometimes  seen  in  Hodgkin's  disease  may  be  due  to  the  pressure 
of  enlarged  glands  upon  the  suprarenal  capsules.  The  slightly  or  mod- 
erately enlarged  spleen  can  usually  be  felt  just  below  the  ribs,  project- 
ing tow^ard  the  navel.  Pressure-paraplegia  and  neuralgic  pains  variously 
distributed  throughout  the  body  should  also  be  mentioned  among  the 
nervous  manifestations.  Tenderness  over  the  spleen  and  bones  may  be 
elicited.  An  intense  pruritus  has  been  complained  of,  and  the  skin 
may  be  erythematous.  Albuminuria  is  not  uncommon ;  ascites  and 
hydrothorax  are  late  conditions,  and  occasionally  the  thyroid  and  thy- 
mus glands  are  involved.  The  characteristic  feature  in  splenic  pseudo- 
leukemia is  the  decided  enlargement  of  the  spleen  without  involvement 
of  the  lymphatics. 

The  blood  shows  a  moderate  diminution  in  the  number  of  red  cor- 
puscles, and  a  corresponding  diminution  in  the  hemoglobin,  the  former 
in  most  instances  numbering  from  2,000,000  to  4,000,000  per  cubic 
millimeter.  There  may  be  more  or  less  leukocytosis,  and  sometimes 
the  lymphocytes  may  preponderate  relatively ;  if  the  latter  be  present 
in  great  numbers,  the  blood  may  show  great  similarity  to  that  of  lym- 
phatic leukemia.     An  occasional  normoblast  may  be  seen. 

Diag^OOis. — Pseudo-leukemia  is  more  readily  confused  with  tubercu- 
lous adenitis  than  any  other  disease,  particularly  at  the  outset.    Although 
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an  aeott?  tuberculous  adenitis  may  very  closely  simulate  Hodgkin*s  dis- 
ease and  render  i\  diagnosis  almost  impossible,  more  often  the  glands  of 
tuberculous  adenitis  are  slower  in  enlarging  and  extending  than  io  tbis 
disease.  In  fact,  extension  of  tbe  lymphatic  enlargements  of  tuberciil^)- 
sis  is  rarely  seen  as  compared  with  pseudo-leukemia.  Again,  tubercajous 
adenitis  is  most  common  in  the  young,  is  unilateral  ratber  than  circumfer- 
ential in  the  neck,  and  attacks  the  submaxillary  glands  oftener  than  tbe 
cervical  chains  along  tbe  sterno-cleido-mastoid.  Again,  periadenitis. 
adhesion,  and  suppuration  of  the  glands  occur  in  tuberculosis*  Tubercu- 
lous foci  in  other  organs  may  also  be  found.  Intermittent  attacks  of 
pyrexia  are  an  indication  favoring  Ilodgkin^s  disease.  In  doubtful 
cases  a  gland  may  he  removed  for  microscojjic  examination* 

The  blood  should  be  examined  in  order  to  diflTerentiate  from  leukewk, 

St/philh  must  be  carefnlly  excluded  by  the  history,  symptoms,  and 
therapeutic  test.  Neoplasms  of  tiie  lymph-glands  may  sometimes  b« 
difficult  to  distinguish  from  pseudo-leukemia. 

PrOgtlOSis^— This  affection  runs  an  almost  invariably  fatal  course. 
The  variability  of  the  symjjtoms,  of  the  rate  of  growth,  size,  and  ei* 
tension  of  the  lymphatic  enlargements,  and  the  remissions  and  exacer- 
bations of  the  disease  are,  however,  notable.  In  some  cuses  the  ternji- 
nation  may  occur  in  a  few  months,  but  usually  death  ensues  after  the 
lapse  of  two  or  three  years.  Recovery  is  not  impossible  in  the  early 
stages  of  tbe  disease,  but  in  fully-developed  cases  the  prognosis  is 
absolutely  unfavorable.  It  should  be  remembered  that  some  instances 
of  Hodgkin's  disease  seem  to  merge  into  a  true  lymphatic  leukemia. 

Grave  indications  are  the  rapid  extension  of  the  glandular  enlarge- 
ments, great  debility,  anemia,  emaciatiim,  steadily  increasing  and  con- 
tinuous pyrexia,  thoracic  pressure-symptnms,  hemorrhages,  and  marked 
anasarca.  Sometimes  the  tumors  diminish  greatly  before  death.  In 
certain  cases  general  streptococcus  infection,  hydro  thorax,  edema  of 
the  lungs,  mechanical  compression,  hemorrhage,  intercurrent  diseaseSf 
or  such  complications  as  empyema  or  nephritis,  often  preceded  by  coma« 
may  be  the  immediate  cause  of  death, 

Tteatinetlt« — ^Local  or  surgical  treatment  is  of  no  avail.  Hygienic 
measures  and  the  use  of  ail  possible  agencies  to  support  the  strength  of 
the  patient  should  be  resorteti  to,  and  tbe  administration  of  arsenic  la 
gradually  ascending  tloses,  as  for  pernicious  anemia  and  leukeniiiiT 
should  be  begun  as  soon  as  the  diagnosis  of  pseudo-leukemia  is  tnafle. 
The  value  of  arsenic  is  undoubted  in  many  cases,  and  Fowler's  solution, 
is  very  generally  used.  Phos|diorus  has  also  been  recommended,  in- 
unctions of  ichthyol,  iodoform,  or  green  soap  may  be  tried  for  their 
psychic  eff'ect,  and  the  gtilvanic  current  may  also  be  applied  topically. 
Tonics  and  nutrients  may  be  of  temporary  service. 


I 


ANEMIA  INFANTES   P8BUDO-LBUK.SMICA. 

Definitiotl. — The  above  title  was  given  by  von  Jaksch  to  a  form«>f  I 
ant^mia   occurring  in  childhood  that  bears  certain    similarities  to  Iea»] 
kemia,  but  is  without   the   tendency  to  a  fata!  end.     It  is  probably  tbe 
same  class  of  cases  that  Italian  writers  have  classified  under  the  nnm^ 
of  ancBmia  gpltmca  infettiva  dei  bamhinL 
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Pathology. — Splenic  enlargement  is  the  most  striking  lesion.  The 
organ  is  hard  and  dark  red,  and  perisplenitis  may  be  observed.  The 
histologic  examination  shows  a  uniform  hyperplasia  of  the  tissue,  such 
as  is  witnessed  in  ordinary  splenic  hypertrophy  due  to  various  conditions. 
The  liver  is  enlarged  in  most  cases,  but  presents  practically  normal  ap- 
pearances on  section  ;  slight  enlargement  of  the  lymphatic  glands  may 
also  occur,  though  never  Tymphomatous  tumors.  Diffuse  reddening  of 
marrow  has  been  described. 

Btiology, — Children  under  the  age  of  four,  and  particularly  during 
the  second  half  year  of  life,  are  especially  prone  to  this  condition.  It 
is  equally  common  in  the  two  sexes,  and  is  most  often  met  with  in 
rachitic  infants,  16  of  20  cases  collected  by  Monti  and  Berggriin  having 
exhibited  this  etiological  factor.  Hereditary  syphilis,  intestinal  dis- 
turbances, and  other  diseases  doubtless  play  a  part  in  the  etiology.  The 
disease  is  a  rare  affection,  occurring  very  seldom  even  in  the  largest 
children's  clinics. 

Symptoms. — The  onset  is  gradual.  The  child  becomes  pale,  weak, 
and  often  emaciated,  and  enlargement  of  the  spleen  is  the  most  strik- 
ing feature.  Sometimes  this  reaches  such  a  grade  that  the  left  half 
of  the  abdomen  is  practically  filled,  variations  in  its  size  being  observed 
from  time  to  time.  Hepatic  enlargement  is  frequently  present,  but  does 
not  correspond  to  that  of  the  spleen,  and  the  lower  border  of  the  organ 
is  found  to  be  sharp  instead  of  rounded,  as  is  the  case  in  leukemia. 
Gastro-intestinal  disturbances  may  occur  in  the  course  of  the  disease, 
and  gradually  increasing  weakness  may  lead  to  a  fatal  end ;  death  may 
abo  occur  from  peritonitis,  broachitis,  or  pneumonia. 

Blood. — An  examination  of  the  blood  will  in  many  cases  show  an  in- 
ordinate reduction  in  the  number  of  red  corpuscles.  Nearly  always  the 
number  is  below  3,000,000.  Degeneration  of  the  corpuscles,  poly- 
chromatophilia,  and  poikilocytosis  are  seen  in  the  severer  cases.  Large 
numbers  of  nucleated  erythrocytes,  especially  the  normoblasts,  may  be 
found,  and  karyokinetic  figures  are  frequently  observed  in  the  nuclei. 
A  marked  increase  in  the  number  of  leukocytes  is  one  of  the  characteris- 
tics, the  number  ranging  from  40,000  to  over  100,000,  and  the  proportion 
of  the  red  to  the  white  at  times  being  as  low  as  12  to  1.  Considerable 
fluctuations  in  the  number  of  leukocytes  may  occur  from  time  to  time. 
Von  Jaksch  insisted  that  the  different  forms  of  leukocytes  occur  in  their 
usual  relative  proportions,  or  that  the  polymorphous  forms  are  specially 
increased.  Cases  have,  however,  been  described  in  which  the  mononu- 
clear elements  were  particularly  increased. 

The  nature  of  the  disease  is  difficult  to  determine,  though  the  favor- 
able termination  of  many  cases,  the  lesser  grade  of  hepatic  enlargement, 
and  the  character  of  the  leukocytosis  distinguish  these  cases  from  leukemia. 
It  is  not  even  certain  that  it  is  a  special  disease-entity,  and  the  evidence 
is  in  favor  of  its  being  a  type  of  secondary  anemia  with  peculiar  features, 
due  perhaps  to  the  constitutional  condition  and  the  age  of  the  patient. 

Diagnosis. — Some  points  of  distinction  from  leukemia  have  been 
referred  to  above.  In  addition  I  would  say  that  the  absence  of  hemor- 
rhages, purpura,  and  lymphomatous  enlargements,  and  the  presence  of 
abundant  nucleated  corpuscles  showing  karyokinesis,  together  with  the 
existence  of  rickets,  point  to  a  non-leukemic  affection. 
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Prognosis. — The  di^sease  tends  to  a  progressive  increase  of  the 
anemia,  but  under  treatment  the  majority  of  ciises  terminate  favorably. 

Treatment,— Hygienic  measures  together  with  the  administration 
of  remedies  directed  to  the  anemia  constitute  the  treatment 


CfiLOEOMA. 

Owing  to  its  clinical  resemblance  to  leukemia  and  pseudo-leukemia  i 
brief  reference  to  this  comparatively  new  and  rare  aflection  may  be  made 
here.  Pathologically,  it  consists  of  a  sarcomatous  growth,  the  j»ri* 
mary  .'^eat'of  which  ia  in  the  periosteum  and  bone  in  and  about  the  orbit 
The  growth  shows  a  pea-green  pigmentation.  Secondary  growths  roaj 
bo  widespread,  the  metastatic  nodules  being  also  green  in  color,  but 
more  circumscribed  than  are  the  lymphatic  infiltrations  of  ordinary 
leukemia.  In  2  cases  reported  recently,  1  by  Dock  and  the  other  bj 
Ayers/  the  ages  were  fifteen  and  seven  years  respectively. 

Pain  in  the  orbital  region,  exophthalmos,  and  deafneas  were  notd 
early,  and  severe  conjunctival  hemorrhages  and  epistaxia  occurred. 
Rounded  ebistic  swellings  were  observed  in  the  temporal  and  parotid,  u 
well  as  in  the  orbital  regions,  corresponding  to  the  chloromata.  Tbe 
blood  was  pule  and  watery,  and  leukocytosis  was  present,  multi nuclear 
leukocytes  being  noted.     The  eosinophiles  were  slightly  reduced, 

Tbe  course  of  the  disease — spoken  of  by  French  writers  as  **p'eeii 
cancer  " — is  rapid,  and  death  usually  comes  on  within  a  few  months. 


DISEASES  OP  THE  DUCTLESS  GLANDS. 

DISEASE     OP     THE     SUPRARENAL    OAPSULBa 
ADDISON'S   DISEASE. 


(Iieflrl 


Definition. — A  constitutional  disease,  characterized  by  a  degeiiefi>' 
tion  of  the  suprarenal  capsules  or  semilunar  ganglia,  a  bronzed  or  pig- 
mented skin,  great  bodily  and  mental  asthenia,  feeble  circulation,  and 
gastro-intestinal  irritiibility. 

This  aiTt'Ction  is  named  in  honor  of  its  discoverer,  Thomas  Addison  A 
of  Guy's  Hospital,  London,  who  first  described  it  in  a  ntonograph  pub*^ 
lished  in  lKr>5,  entitled  "  The  Constitutional  and  Local  Effects  of  Dis- 
ease of  the  Suprarenal  Capsidefl. 

Pathology* — Adiii.son  emphasized  the  fact  that  while  the  supra- 
renal bodies  \yere  affected  with  a  tibro-ca.^eous  alteration  in  manv  cases, 
the  anatomical  changes  were  by  no  means  always  the  same.  Both  supra* 
renal  capsules  are  usually  diseased  at  the  same  time,  Tubercul 
the  commonest  condition,  and  is  often  associated  with  tuberculous  Ii 
in  other  parts  of  the  body,  i\s  in  the  lungs,  bonefl*  and  other  glaai 
Rarely,  it  seems  to  be  primary,  no  other  evidences  of  tuberculous  iDfiltri^ 
tion  being  found.     The  capsules  are  enlarged,  firm  in  places,  and  noda- 
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lated  on  the  surface,  owing  to  the  caseous  masses  surrounded  by  fibrous 
tissue.  Sometimes  there  is  marked  cicatrieial  coiUraetion  of  the  adrenals, 
and  the  adjacent  structures  may  be  found  matted  together  with  the  cap- 
sules. Microscopic  examination  &hows  a  reticuium  of  connective  tis- 
sue surrounding  a  soft  cheesy,  granular,  and  fatty  detritus,  lymphoid 
cells,  and  some  giant  cells-  Other  morbid  processes  in  the  adrenals  that 
are  non-tuberculous  in  nature  have  also  been  found  associated  with  Ad- 
dison's disease,  such  as  atrophy  of  one  or  both  glands  from  interstitial 
cirrhosis,  carcinoma  or  sarconm,  and  chronic  inHsimmation. 
,  ^^  Especial  attention  has  recently  been  given  to  the  condition  of  the 
ioiar  plexus  and  semiiatifir  gant/iia  of  tlie  abdominal  sympathetic,  and 
implication  of  these  nervous  structures  by  compression,  cicatricial  con- 
traction, or  by  chronic  intiammation,  is  not  infrequently  discovered^  to- 
gether with  a  degeneration  of  the  nerve-cells. 

Enlargement  of  the  solitary  and  agminated  follicles  of  the  intestine, 
and  slight  enlargement  and  some  softening  of  the  spleen  are  noted  at 
times;  parenchymatous  or  fatty  degeneration  of  the  heart,  liver,  and 
kidneys  has  also  been  noted  in  some  instances.  The  thymus  gland  may 
be  found  to  have  remained  normal,  or  even  to  have  enlarged,  perhaps. 
The  deposition  of  pigment  is  in  the  same  anatomic  elements  as  in  tht 
negro — in  the  lower  layers  of  the  rete  Malpighii. 

The  pathological  connection  between  the  symptomatic  phenomena  of 
Addisons  disease  and  the  anatomienl  lesions  has  not  been  satisfactorily 
made  out.  The  experimental  evidence  regnrding  the  functions  of  the 
adrenals  is  imperfect ;  hut  it  seems  finite  jtrobuhle  that  some  essential 
**  internal  secretion,"'  influencing  the  normal  metaholism  of  the  skin  and 
muscles^  is  diminisbed  or  absent  in  Addison's  disease.  On  the  contrary, 
cases  exhibiting  the  clinical  phenomena  of  this  affection  have  occurred 
in  which  no  suprarenal  morbid  jjroeesses  eoubl  he  found  post  mortenL 
Again,  marked  changes  have  been  observed  in  these  glands,  while  dur- 
ing life  no  symptoms  of  the  disease  had  been'  noted.  Hence,  it  is 
maintained  by  some  that  the  abdominal  sympathetic  nerves  and  ganglia 
are  directly  concerned  in  producing  the  clinical  mnnifestations,  either 
by  an  independent  morbid  process  or  by  extension  from  some  adjacent 
organ.  Others  hold  that  when  both  the  adrenals  and  synjpathetic 
ganglia  are  the  seat  of  pathologic  changes,  the  latter  directly  and  the 
former  indirectly  lead  to  Addison's  disease.  The  data  are  not  sufficient, 
however,  to  determine  whether  the  principal  involvement  is  nervous  or 
secretory,  and  to  future  investigations  must  be  left  the  decision  in 
regard  to  this  point. 

Etiology- — This  is  obscure.  It  has  been  held  that  some  infection 
of  the  blooil  from  without  precedes  the  suprarenal  and  nervous  lesions 
of  Addison's  disease.  A  tubereulouit  diathesis  or  infection  has  also  been 
emphasized  by  some  investigators,  and  a  history  of  inJKrf/  to  the  trunk 
has  been  noted  in  several  cases.  The  disease  is  more  common  in  Europe 
than  in  America,  though  it  is  rare  everywhere.  Sixty  per  cent,  of 
the  cases  occur  in  males,  and  while  the  disease  may  affect  all  ages  (it 
may  even  be  congenital)  it  is  usually  found  in  early  or  middle  life — 
between  fifteen  and  forty  years  of  age.  That  Addison's  disease  is  duo 
either  to  a  general  neurosis  or  to  disturbed  hematopoiesis  is  merely 
hypothetic. 
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Symptoms. — While  it  does  not  seldooi  happen  that  tuberculosis  or 
ciircinoma  affects  the  adrenals,  the  purest  and  most  typical  symptoms  of 
Addison *8  disease  are  apparently  primary  in  their  development,  and  not 
those  that  usually  attend  the  course  of  the  former  diseases. 

The  gradual  pigmeutation  of  the  skin  of  various  pails  of  the  bodj 
may  be  one  of  the  first  evidences  of  the  affection.  This  pigmentatioa 
may  have  either  a  dusky-yellow,  bronze  or  yellow isb -brown,  olive,  de<?p 
or  greenish-brown,  or  even  black  color.  Although  sometimes  diffuse, 
the  discoloration  is  not  uniform  over  all  parts  of  the  body,  hut  com- 
mences earlier  and  becomes  deeper  especially  on  the  exf)Osed  parts  and 
where  the  normal  pigmentation  is  marked,  as  the  face,  neck*  backs  of 
the  hands,  the  axilhe,  abdomen,  groins,  genital  regions,  and  the  areolae 
of  the  nipples,  f*igment-spots,  often  somewhat  bluish  in  color,  are  also 
found  on  the  mucous  membranes  of  the  mouth,  lips,  conjunctiva,  and 
vagina.  On  the  lips  the  discoloration  takes  the  form  of  a  dark  streaky 
running  lengthwise,  near  the  junction  of  the  skin  and  mucous  membraof ; 
or  brownish  patches  or  streaks  corresponding  to  points  of  pressure  by 
the  teeth  may  be  noticed.  Irregular  stains  with  ilbdefined  borders  mny 
also  be  shown  on  the  skin,  corresponding  to  the  lines  of  pressure  ex- 
erteil  by  garments,  strings,  suspenders,  garters,  etc.  (Greenhow),  White 
patches  of  leukoderma  may  be  seen  here  and  there  in  marked  contrast 
to  the  pigment-deposits. 

The  constitutional  symptoms  may  exist  in  a  slight  degree  before  the 
pigmentation  first  attracts  the  patient's  attention.  There  is  gradual  and 
progressive  aitthenia  without  apparent  cause,  great  lassitude  and  lo«8  of 
physical  and  mental  energy*  breath lessness,  palpitation,  headache,  diiti* 
uess,  tinnitis  aurium,  sighing  and  fatigue,  and  the  functional  murmun 
that  are  observed  in  the  anemias.  The  fihod-examination^  however, 
rarely  shows  any  marked  reduction  of  the  erythrocytes  or  hemoglobin; 
nor  is  there  any  leukocytosis.  The  hearfs  action  is  weak  and  the  pulse 
small  and  feeble ;  attacks  of  faintness  on  exertion  are  com  moo,  and 
coldness  and  clamminess  of  the  extremities  are  often  complained  of. 
The  iienenil  nutrition  may  suffer  consitlenibly,  though  often  the  fat, 
particularly  of  the  abdomen,  is  well  preserved. 

Gmtro-inteHtimii  at^mptuma  are  usually  prominent.  There  is  a  \<m 
of  appetite,  and  nausea  and  vomiting  may  occur  early  and  either  be 
paroxysmal  or  persistent.  The  tongue  may  be  clean,  and  the  gastric  ^ 
disturbances  do  not  seem  to  follow  errors  in  diet.  Diarrhea  may  btfl 
troublesome  in  the  latter  stage,  and  is  often  associated  with  intractable 
vomiting.  X'euralgic  attacks  of  either  sharp  or  dull,  aching  pain  are 
referred  to  the  epigastric,  hypochondriac,  and  lumbar  regions  in  about 
one-third  of  the  cases-  The  mind  is  usually  clear  until  near  the  l^t, 
but  mental  weariness  is  constant,  and,  as  the  later  stages  of  the  disease 
come  on,  the  patient  often  lies  in  a  somnolent,  semi-comatose  state.  Tb© 
physiognomy  expresses  fatigue,  dejection,  and  apathy  ;  the  speech  be* 
comes  slow  and  incoherent,  and  in  many  cases  the  patient  passes  into 
delirium.  Prostration  is  profound,  the  weakness  being  disproportionate 
to  the  general  condition. 

Polyuria  is  sometimes  evident,  but  albumin  is  seldom  present.  The 
amount  of  indican  is  increased,  as  it  is  in  the  urine  of  all  of  the 
cachectic  diseases  associated  with  destruction  of  albuminoids.     There 


I 


ADDlSOyS  DISEASE. 


453 


is  usually  a  dimiDished  excretion  of  urea,  but  urobilin  and  uromelanin 
may  be  present  in  abnormal  quaotity.  Tubercle  bacilli  may  be  found 
in  the  sputum. 

Diagnosis,— The  principal  error  in  diagnosis  is  in  the  assumption 
that  the  case  is  one  of  Addison *s  disease,  simply  from  the  presence  of 
patches  of  pigmented  skin.  Other  conditions  in  which  the  discoloration 
may  simulate  that  of  Addison's  disease  are  the  following  :  (1)  Carcinom- 
atous and  tuberculous  disease,  particularly  when  seated  in  the  abdomen 
and  when  involving  the  peritoneum  ;  {2}  Hepatic  disease,  such  as  the 
cirrhosis  of  diabetes,  protracted  jaundice,  chronic  congestion,  and  lith- 
emia  ('"liver-spots  '') ;  (3)  Pregnancy,  and  uterine  disease,  in  which  the 
patchy  discolorations  (chloasmata)  appear  principally  upon  the  face; 
(4)  Irritation  of  lice  and  dirt  and  exposure,  as  in  the  case  of  tramps  and 
vagrants  ("vagabond's  disease");  (5)  Tinea  versicolor;  (6)  Melanotic 
sarcoma ;  (7)  Exophthalmic  goiter ;  (8)  Post-eruptive  staining  of 
syphilitic  eruptions ;  (9)  The  administration  of  silver  nitrate  for  a 
long  time  (argyria) ;  (10)  Marked  brunette  complexions  and  racial 
admixture. 

When  the  pigmentation  is  scanty,  of  course  the  diagnosis  is  more 
difficult ;  but  in  all  cases  of  pigmentation  in  which  other  causes  may  be 
excluded  the  progressive  asthenia,  unaccountable  vomiting  and  diarrhea, 
easily  compressible  pulse,  great  bodily  weakness,  mental  hebetude,  and 
lumbar  and  epigastric  pain  render  the  diagnosis  of  morbus  Addisonii^ 
or  melasma  »itffrart'nalt\  justifiable.  It  is  to  be  remembered  that  the 
bronzing  of  the  skin  may  precede  as  well  as  follow  the  constitutional 
symptoms. 

In  the  negro  the  diagnosis  of  this  affection  is  extremely  difficult, 
both  on  account  of  the  naturally  dark  skin  and  because  of  the  dark  dis- 
colorations of  the  oral  mucous  membrane,  found  even  in  health  in  many 
individuals. 

Prognosis* — The  course  of  Addison's  disease  is  almost  always 
chronic,  though  cases  have  been  reported  occasionally  in  which  the  on- 
set has  been  sudden,  with  febrile  phenomena  and  a  comparatively  acute 
course  of  a  few  months,  or  weeks  even.  Usually  the  disease  lasts  about 
one  year,  although  some  cases  may  continue  over  five  or  even  ten  years. 
Temporary  remissions  may  be  observed,  but  death  is  inevitable  in  by 
far  the  majority  of  instances.  The  termination  is  gradual,  and  by 
profound  asthenia,  or  sometimes  by  coma,  delirium,  or  convulsions 
(epileptiform). 

Treatment. — The  hygienic  and  medicinal  treatment  must  have  vir- 
tually the  same  objects  in  view  as  in  the  other  grave  cachectic  diseases, 
and  is  both  sustentative  and  symptomatic.  As  ijuiet  a  life  as  possible 
shouhl  be  strictly  enjoined,  owing  to  the  dangers  of  a  sudden  and  fatal  syn- 
copal attack.  Rest  in  bed  is  necessary  in  moderate  and  advanced  cases 
during  a  part  of  the  day  for  the  former  and  constantly  for  the  latter. 
The  diet  should  he  restricted  to  light  nutritive,  concentrated,  and  easily 
assimilable  food,  and  particularly  to  the  nitrogenous  or  proteid  sub- 
stances.    An  absolute  milk   diet  may  be  necessary  in  some  cases • 

Iron  and  arsenic  may  be  administered  in  the  anemic  cases,  and 
strychnin,  guaiacol  carbonate,  phosphorus,  and  the  nuclein  preparations 
may  also  be  given^  along  with  bitter  tonics.     Bismuth  and  salol  may  be 
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of  great  service  in  controlling  the  diarrhea  that  often  occurs.  Tke  ' 
nausea  and  vomiting  may  be  relieved  by  unfermented  grape-juice, 
albumin-water,  champagne,  cracked  ice,  cerium  oxalate^  creasote,  an<l 
the  like.  Electricity  is  often  a  valuable  adjunct  in  the  treatment  of 
the  muscuhir  weakness  and  nervous  exhaustion,  and  even  in  reduciug 
the  pigmentation.  Loss  of  sexual  desire  and  power  were  also  restoreii 
in  a  case  reported  by  Flint 

It  seems  rjuite  probable  that  the  ndministration  of  the  extract  of 
suprarenal  eiijjsides  will  prove  to  be  of  considerable  value  in  causing 
marked  improvement,  if  not  u  permanent  cure,  in  a  certain  percentajie 
of  cases.  Tlie  therapeutic  efBcieney  of  this  more  •'♦r  less  phvsiologic 
remedy  \<  still  to  be  proved,  but  several  cases  have  been  reportP«l  in 
which  distinctly  good  results  have  been  obtained.  In  one  instance  mea- 
tioned  by  Osier,  in  which  a  glycerin  extract  of  a  pig's  suprarenal  *as 
given  at  first  in  doses  of  half  a  glass  three  times  a  day,  improvement 
was  noted  in  the  temperature*  pulse,  weight,  and  physical  and  mentil 
vigor  from  the  first  week  of  the  treatment,  which  was  continued  for 
three  months  and  a  half  Eight  months  after  the  treatment  was  begua 
the  patient  appeared  to  be  well  and  strong,  and  attended  to  businew; 
the  pigmentation,  however,  was  not  removed.  In  a  recent  case  of  my 
own  this  remedy  produced  like  results.  For  the  present,  however,  too 
positive  a  value  should  not  be  attributed  to  the  suprarenal  extract,  owing 
to  the  meager  data  at  hand. 
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Definitiotii — Acute  inflammation  of  the  thyroid  gland.     The  gland 

may  either  have  been  previously  healthy  or  the  seat  of  a  goitrous  en- 
largement ;  when  inflammation  attacks  previously  diseased  or  enlarged 
thyroid  tissue  the  term  strumitis  is  often  used. 

Pathology. — The  gland  is  swollen,  boggy,  and  the  seat  either  of  s 
single  large  or  of  multiple  small  abscesses;  the  numerous  large  blood- 
vessels are  engorged  ;  and  hemorrhages,  thrombi,  and  areas  of  tis^ur- 
necrosis  are  frequently  found.  Sometimes  evidences  are  seen  of  tbe 
burrowing  of  the  abscess  arountl  the  trachea  and  esophagus,  and  erosioa 
of  the  laryngeal  cartilages  and  perforation  of  the  respiratory  and  digest- 
ive tubes  hiive  also  been  noted.  Gangrene  of  the  cervical  tissue*  ma? 
follow  an  intense  intlammation, 

Etiology,^Thyroiditis  is  seldom  primary  in  origin.  It  may  be 
caused  by  traumatism,  but  usually  it  is  secondary  to  one  of  the  infectious 
diseases,  such  as  small-pox,  typhus,  typhoid  fever,  or  malaria.  Rheu- 
matism has  also  been  given  as  a  cause.  Hemorrhages  into  the  substaaoi 
of  a  goiter,  whether  apoplectic  or  traumatic,  may  predispose  to  a  strum- 
itis that  may  be  excited  by  the  introduction  of  streptococci  by  an  unclfna 
needle,  etc.  Repeated  congestions  of  the  thyroid  or  a  simple  acnl* 
congestion  may  also  dispose  to  thyroiditis.  Thus,  abrupt  suppression 
of  the  menses  and  sexual  excitement  may  cause  an  acute  goiter  (coti- 
gestion);  the  gland  is  also  found  engorged  in  many  pregnant  women,  ^ 
an*l  is  at  such  times  more  susceptible  to  inflammations,  fl 

Sytttptoms,— There  are  fever,  pain,  swelling,  and  suppuration  ili 
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0iie  or  the  other  lobe  of  the  glaml.  Venous  obstruction  may  be  serious 
and  give  rise  to  vertigo,  headache,  cyanosis,  and  epistaxis ;  and  compres- 
sion of  the  windpipe  by  the  great  swelling  may  cause  death  before  the 
abscess  bursts.  Rci?Dlution  occurs  infrequently,  especially  in  the  *' strum- 
ous "  cases.  Indeed,  the  symptoms  of  a  strumitis  are  usually  more 
severe,  owing  to  the  greater  size  of  the  thyroid,  a  tendency  to  metas- 
tasis^  and  to  the  burrowing  of  pus  into  adjacent  tissues  leading  to  per- 
foration and  rupture  of  the  abscess  into  the  trachea  or  esophagus. 

I>iagllOSis« — Thyroiditis  must  be  differentiated  from  the  laryngeal 
periehoadritU  that  is  also  seen  in  the  course  of  infectious  diseases,  as 
typhoid  fever  and  small-pox*  The  higher  and  more  median  position 
and  the  smaller  swelling  of  laryngo-chondritis  are  distinctive  points. 

Prognosis- — ^Tbe  outcome  is  usually  favorable  in  all  cases  in  which 
gpontaneoas  rupture  occurs  externally  or  when  evacuation  of  the  pus  ia 
effected*  Strumitis  runs  a  less  favorable  course  for  the  reasons  men- 
tioned above,  and  from  the  fact  that  the  constitutional  vitality  in  such 
ceases  is  less  resistant  and  the  probability  of  cure  is  to  that  degree  dim  in- 
ished<  Extension  of  the  suppuration  it* to  the  deeper  tissues  of  the  neck 
is  of  grave  import 

Treatment. — This  is  antiphlogistic  and  surgical.  The  pus  must  be 
evacuated  freely,  and  sometimes  tracheotomy  or  thyroidectomy  may  be 
necessary  in  order  to  save  life. 


0OITBR, 
{Br&Hchoc.de^ 

Sefinitioii* — A  chronic  hypertrophy  and  hyperplasia  of  a  portion 
or  the  whole  of  the  thyroid  gland.  It  is  of  obscure  origin,  involving 
one  or  more  of  the  structural  tissues,  and  is  subject  to  various  degen- 
erative changes. 

Pathology,— Several  diiTerent  varieties  are  described.  In  the  mmph 
hi/pertropkic  or  parenchymatous  form  there  is  a  hyperplasia  of  all  the 
original  tissue-elements.  The  follicular  form  shows  an  increase  of  the 
true  glandular  elements  alone. 

FihrouM  gffiter  istliat  variety  in  which  the  interstitial  tissue  or  stroma 
is  increased  out  of  all  proportion  to  the  hyperplasia  of  the  follicles, 
which  are  also  involved  in  a  much  slighter  degree.  This  variety  of  goiter 
may  have  an  inflammatory  origin  (thyroiditis).  In  old  cases  marked 
sclerosis  may  be  assumed.  There  is  also  a  vascular  varietyt  in  which  the 
blood-vessels  are  enormously  dilated.  More  commonly  the  veins  are 
affected;  but  in  the  so-called  aneurysmal  variety  the  arteries  are  chiefly 
involved.  The  intense  venous  variety  of  vascular  goiter  has  been  de- 
nominated ''^cancerous  tumor  of  the  thyroid,"  and  the  whole  gland  may 
in  such  cases  be  quite  elastic  and  like  spongy  erectile  tissue.  Follicular 
hyperplasia  is  often  associate*!  with  vascular  enlargement 

The  special  varieties  of  goiter  due  to  degenerative  changes  are  the 
W&ttticy  amylofd,  eoilmd,  and  ealrarcouM,  and  of  these  the  first  named  is 
the  most  common.  It  consists  in  the  devt^lopujent  in  a  large  goiter  of 
one  or  more  large  or  small  cysts  filled  witfi  different  kinds  of  fluid  of 
varying  consistency.  Sometimes  the  liquid  is  colloi<l  or  mucinotJS  in 
nature,  and  it  may  be  chocolate-colored  and  contain  the  residue  of  hemor- 
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rhages  (cholesterin,  fatty  products,  and  albunjiD),  Amyloid  cb&QgM 
affect  principally  the  vessels  ;  colloid  changes  are  also  frequent,  vhile 
calcareous  infiltration  is  seen  in  very  old  fibrous  goiters.  Intiamm&tioD 
and  suppuration  of  the  goitrous  gland  may  eusue. 

etiology. — Goiter  may  occur  anywhere  sporadically.  Eodemicallj 
and  in  its  worst  forms  it  occurs  in  the  mountainous  districts  of  Europe, 
Asia,  Mexico,  and  South  America,  particularly  in  the  Alps,  PjTeueei^ 
and  Andes*  It  has  also  appeared  in  certnin  limestone  regions,  such  ai 
New  England  antl  Ontario*  Canada,  where  the  hahituaf  U4e  of  limtwtonr-  ! 
water  for  drinking  purposes  seems  to  induce  the  disease.  Htredit^ 
undoubtedly  plays  u  part  in  its  causation,  certain  children  having  been 
born  with  goiter.  Occasionally  it  has  become  ejjidemic  in  certain  sec- 
tions of  the  goitrous  districts  in  Europe  where  military  garrisons  haic 
been  stationed,  thus  indicating  the  possibility  of  some  infectious  influ- 
ence. Women  are  more  liable  to  goiter  than  men,  and  it  is  more  com- 
mon to  find  it  after  ten  or  twenty  years  of  age.  It  has  been  alleged 
that  pregnancy  also  influences  the  developmeut  of  this  condition. 

S^rmptoms. — The  enlarged  thyroid  is  readily  recognized  and  felt 
though  tfie  patient  may  complain  of  nothing  but  the  disfigurement,  ex- 
cept when  the  tumor  is  of  sufficient  size  to  cause  symptoms  of  compre?^ 
sion.  The  goiter  develops  very  gradually,  and  may  vary  in  dimensions  ■ 
from  the  merest  perceptible  enlargement  to  a  growth  that  overhaDgs  ■ 
the  chest  and  greatly  hinders  the  movements  of  the  head.  It  may  or 
may  not  be  uniform  in  its  development,  and  is  often  more  enlarged  oa 
the  right  side  and  in  front  than  on  the  left  side.  It  is  not  iufre*|uently 
observed  to  increase  in  size  with  each  succeeding  pregnancy  and  during 
or  after  each  menstrual  flux* 

The  tumor  is  painless,  is  not  adherent  to  the  overlying  skin  or  to 
any  of  the  neighboring  bones,  and  rises  and  falls  during  the  act  of 
swallowing,  moving  with  the  larynx.  The  veins  covering  it  are  swollen 
and  prominent.  It  interferes  with  respinition  oftener  than  with  deglu- 
tition, causing  dyspnea ;  alteration  or  loss  of  the  voice  may  also  ensae. 
Displacement  and  distortion  of  the  trachea,  the  vessels,  and  other  cer- 
vical tissues  may  be  produced*  Large  pendulous  growths  usually  caua« 
less  serious  discomfort  than  the  small  encircling  tumors  that  extend 
downward  into  the  thorax.  Headache,  somnolence,  and  marked  cere- 
bral symptoms,  such  as  tetany  and  convulsions,  have  been  described  aj 
due  to  compression  of  the  carotids. 

The  general  health  or  nutrition  seblom  fails  unless  inflammation  and 
suppuration  (strumitis)  attack  the  goiter  during  the  course  of  some  in- 
fections disease,  as  not  infrerjuently  happens,  or  in  eases  in  which  the 
thyroid  function  is  abolished,  leading  to  the  profound  nutritional  an4 
cerebral  disorders  of  cretinism  in  children  or  myxedema  in  adults. 

Dettrich  and   Osier  have  each   reported  an   instance  of  a  goitn>iili 
growth  nlfecting  aberrant  portions  of  thyroid  fuund  in  the  upper  reg!«>l 
of  the  pleural  cavity,  one  on  the  right  and  one  on  the  left  side. 

Sudden  death  may  ensue  in  a  few  cases,  either  from  pressure  on  th 
vagi^  from  a  severe  intraglandular  hemorrhage,  or  from  a  bemorrh; 
into  the  atljacent  cellular  tissues. 

Auscultation  often  reveals  a  loud  blowing  murmur,  especially  marked 
in  the  vascular  brouchoceles.     Palpation  over  the  tumor  often  ah^m 
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the  bossellated  surface  present  in  cystic  goiter :  fluctuation  may  also 
be  detected  in  such  cases,  as  well  as  over  the  akscess  of  a  strumitis. 

IHagfUOsis. — Goiter  is  easily  difTcrentiated  from  other  enlargements. 
The  constant  location  and  the  eliaracter  and  course  of  growth  of  the 
broncbocde  are  distinctive.  If  botli  iobes  of  the  thyroid  are  affected, 
making  a  symmetric  swelling,  tbe  diagnosis  is  almost  assured,  Bron- 
chocele  is  not  easily  confounded  witli  other  cervical  tumors,  such  as 
lymph adenoma^^  glandular  tuberculosis,  carcinoma  or  abscess  of  the  thy- 
roid, or  sebaceous  cysts.  A  characteristic  feature  of  tumors  of  the  thy- 
roid is  their  vertical  movement  during  the  act  of  deglutition. 

Prognosis* — This  is  guardedly  favorabk-  as  to  life,  but  unfavorable 
as  to  cure.  The  conrse  is  clironic,  but  tbe  possibility  of  a  sudden  fatal 
termination  should  be  borne  in  mind. 

Treatment. — Propbylaxis  should  be  practised  in  goitrous  districts 
by  the  drinking  of  boiled  water  only,  and  removal  to  a  non-goitrous  region 
18  advisable.  The  majority  of  drugs  reconiinended  for  internal  and  ex- 
ternal use  have  been  proved  valuek*ss,  though  in  the  parenchymatous 
and  follicular  ff^rms  potassium  iodid  by  tbe  mouth  and  tbe  vigorous  and 
methodic  use  of  iodin  over  the  tumor  have  been  much  lauded.  Mer- 
curial ointment — the  red  or  biniodid  especially — has  also  been  recom- 
mended for  local  application.  Ergot  or  belladonna  in  progressively 
increasing  doses  may  do  good  in  vascular  goiter.?.  The  younger  and 
softer  goiters  may  also  be  benefiteil  by  electrolysis,  needles  attached  to 
the  negative  pole  being  inserted  into  the  substance  of  the  tumor  while  a 
large  sponge  or  clay  positive  electrode  is  placed  in  the  vicinity. 

In  the  older,  fibrous,  and  degenerated  goiters  surgical  treatment 
alone  may  be  of  service.  Injections  of  iodin.  tap]>ing  of  cystic,  incisions 
of  the  isthmus,  and  ligature  of  tbe  thyroid  arteries  have  been  practised 
among  the  lesser  operations.  Thyroidectomy,  or  a  partial  extirpation 
of  the  thyroid,  is  the  radical  and  final  operation. 

Recently,  the  fresh,  chopped  thymus  gland  of  the  sheep,  spread  on 
bread,  was  given  in  20  cases  of  follicular  and  parenchymatous  goiter 
with  gratifying  results.  The  pressure-symptoms  were  relieved  and  a 
perceptible  diminution  in  tbe  size  of  the  goiter  was  demonstrated  by 
actual  measu  rem  cuts.  Complete  recovery,  in  an  anatomical  sense,  how- 
ever, was  realized  in  two  caaes  only. 


EXOPHTHALMIC   OOITEE, 
( frraveji'M  Dhe^i^e  ,•  Basedow  h  Dhease.) 

Definition  and  Nature.^ — Although  the  view  cannot  be  unreservedly 

accepted,  exophihahnic  goiter  is  probably  of  thyroid  origin  and  is  Je- 
pendent  upon  an  abnormal  action  (or  over^action)  of  the  thyroid  gland  ; 
it  is  characterized  clinically  by  tachycardia,  tremors,  enlarged  thyroid, 
and  exophthalmos.  Among  other  leading  theories  tbe  following  may 
be  briefly  stated:  (1)  that  it  is  due  to  disturbetl  innervation  (Buscban) ; 
(2)  that  the  seat  of  the  disease  resiiles  in  the  medulla  oljlongata ;  (3)  that 
it  is  an  affection  of  the  sympathetic  nerves;  ancl  (4)  that  it  is  a  disease  of 
tbe  central  nervous  system  associated  with  a  cbronic  intoxication. 

The  theory  held  by  Mob i us,  that  exophtbulmic   goiter  is  attributable 
primarily  to  a  disturbance  of  the  function  of  the  thyroid  (;*  hyperthyroid- 
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ation  "),  a  condition  directly  opposed  to  the  lack  of  thyroid  function*  $s 
in  myxedemii,  is  amply  supported  by  clinical  evidence,  tlie  complex  symiH 
torn-group  of  the  former  being  directly  antagonistic  to  that  of  the  laUtf 
diseiuse*  Thyroid- feeding,  moreover,  while  it  sometimes  causes  pareo^ 
chymatoua  goiters  to  disappear  rapidly,  usually  aggravates  the  symptomi 
of  Base>low's  disease.  l^\}^^^T\l\n^  ih^  pathologic  chantje^  in  the  thvroid 
little  is  known.  Brisaaud '  found  in  25  cases  of  various  chronic  diseaic* 
changes  in  the  thyroid,  and,  alth<iugh  the  glands  in  exophthalmic  goit*? 
showed  DO  changes  peculiar  to  that  disease,  yet  quantitatively  the  lesioju 
were  always  such  as  to  make  **  hyperthyroidation  *'  [wssible. 

Htiolog^.— It  is  more  common  in  women  than  men,  and,  although  it 
liiis  been  met  with  at  both  extremes  of  life,  it  is  seen  usually  in  adalti. 
The  influence  of  heredity  is  undoubted,  and  several  members  of  a  familr 
may  suffer,  persons  that  possess  a  sensitive  nervous  organization  being 
especially  prone  to  the  disease. 

Among  direct  causes  are  emotional  disturbance,  worry,  severe  acute 
disease  (noted  in  a  recent  case  of  my  own),  and  prolonged  mental  or  phy^ 
ical  strain. 

The  disease  may  also  occur  as  a  secondary  complication  in  the  course 
of  simple  goiter,  affections  of  the  nose,  and  pregnancy ;  this  varielj, 
however,  is  to  be  distinguished  from  the  primary  or  essential  form. 

SymptoinSp— The  development  of  the  characteristic  symptoms  ii 
genunilly  gradual,  though  it  may  rarely  be  rapid.  In  the  so-called  abor- 
tive form  the  .symptoms  arise  somewhat  rapidly,  but  early  subside*. 

In  acute  Basedow's  disease  the  symptoms  consist  of  an  excefirifely 
rapid  action  of  the  heart,  incessant  vomiting,  purging,  and  marked 
exophthalmos,  with  or  without  pronounced  cerebral  symptoms,  J.  U. 
Lloyd's   case  proved  fatal  after  an  illness  of  three  days. 

In  the  chronic  form  heart-hurry  is  almost  constantly  a  conspiciiDQS 
early  symptom,  and  not  seldom  have  I  found  that  it  precedes  for  a  long 
period  of  time  the  appearance  of  the  remaining  characteristic  features. 
The  pulse  remains  at  or  over  100  beats  per  minute,  and  upon  unusual  ex* 
ertion  or  excitement  the  hearths  action  becomes  violent  and  irregular,  tht 
pulse  even  reaching  160  or  over.  Palpitation,  often  with  breath lessnesSi 
is  a  distressing  symptom. 

Cardiac  Physical  Signs. — Inspectitm  reveals  a  forcible  impulse  that  is 
not  displaced,  thout:;h  late  in  the  affection  it  may  be  much  extended  in 
superficial  area.  The  carotids  and  the  abdominal  aorta  beat  more  or  lew 
violently,  and  the  capillaries  and  veins  of  the  hands  may  also  pulsate 
visibly.  Palpatimi  detects  an  increased  force  of  the  cardiac  impttlae. 
The  area  of  percuHaion  duinens  may  be  somewhat  increased,  aa  ' 
trojdiy  and  secondary  dilatation  supervene.  On  (luscttltatton^  bj 
murmurs  over  the  lieart  and  the  great  vessels,  as  well  as  an  inci 
accentuation  of  the  valvular  sounds,  may  be  audible. 

Protrusion  of  the  eyeballs  (exophthalmos)  is  usually  present,  and  wii 
rare  exceptions  follows  the  tachycardia.     The  degree  of  exophthali 
varies  greatly  from  time  to  time  in  the  same  case — a  fact  that  pointi 
an  increased  amfnuit  of  Idood  or  lymph  in  the  orbit  as  its  cause*     In  mA 
vaoced  cases  permaneur   prominence  of  the  balls  may  be  attributable  to 
augmentation  of  the  orbital  adipose  tissue.     On  closing  the  eye©  a  rim 

^  Mereredi  mSd.,  No.  M,  18^. 
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white  is  visible  above  and  below  the  cornea,  and  Oraefe's  sign,  immobility 
of  the  upper  lid  when  the  eye  is  turued  downward,  are  two  symptoms  of 
great  diagnostic  importance,  MtibiuB  has  called  attention  to  the  inability 
to  converge  the  eyes  upon  near  objects,  and  Stellwag  to  an  apparent  sep- 
aration of  the  eyelitk,  due  to  spasm  or  retraction  of  the  upper  lid.  The 
pupils  and  the  vision  are  unaffected.  Abnormalities  are  nirely  presented 
by  the  optic  nerves,  and  ulceration  of  the  cornea  may  supervene.  The 
retinal  arteries  pulsate* 

The  thyroidean  enlargement  either  accompanies  or  follows  the  exoph* 
thalmos,  and  has  for  its  cause  the  great  dilatation  of  the  vessels^  and  par- 
ticularly of  the  arteries.  The  enlargement  is  usually  moderate  and  may 
be  general  or  partial,  the  size  of  the  gland  exhibiting  sudden  variations, 
since  it  is  dependent  upon  the  circulatory  disturbance.  Inspection  may 
also  show  visible  pulsation  ;  palpation  feels  a  thrill,  and  auscultation 
renders  audible  a  double  systolic  murmur.  The  huier  sign  is  probably 
present  in  most  instances,  though  not  constantly. 

3Iui(eKlar  tremors  form  an  early  symptom  ;  they  are  involuntary,  and 
fine  in  character,  numbering  about  eight  to  the  second  ((>slcr)*  Tlie  cha- 
racteristic features  of  neurasthenia  appear  and  gradually  increase  in 
intensity.  Mental  disturbances,  purticularly  marke<l  depression  or  great 
excitability,  are  common,  and  even  mania  (which  may  prove  speedily 
fatal)  or  melancholia  may  be  observed.  Muscular  weakness,  either  local 
or  general,  is  pronounced  ;  the  patient  becomc^s  anemic  and  is  at  last  ex- 
tremely emaciated.  The  temperature  may  at  intervals  be  moderately  ele- 
vated, and  this  symptom  may  be  associated  with  profuse  sweatings. 
Among  other  cutaneous  phenomena,  though  these  are  for  the  greater  part 
occasional,  are  pigmentation  (which,  in  the  case  of  a  physician  whom  I 
recently  saw  suffering  from  Basedow's  disease,  was  as  pronounced  as  in 
typical  Addison's  d(sease),  sclerodenna,  urticaria,  and  circumscribed  solid 
edema.  In  the  advanced  stage  malleolar  edema  sets  in  and  may  become 
general*  A  marked  diminution  in  the  cutaneous  resistance  to  the  elec- 
tric current  has  been  noted  by  Charcot,  Vomiting  and  purging  may 
appear  at  different  times  anfl  assume  great  gravity,  and  in  some  cases 
hemorrhages  (epistaxis,  hemoptysis,  hematemesis)  tend  to  supervene. 
Albuminuria  and  an  increased  amount  of  urine,  with  glycosuria,  are 
among  the  commoner  complications,  Louise  Bryson  has  maintained  that 
diminution  in  the  chest-expansion  is  a  characteristic  sign  of  exophthalmic 
goiter,  and  Patrick,^  who  examined  40  caseSv  found  that  there  was  an 
average  diminution,  but  believed  it  to  be  proportionate  to  the  amount  of 
general  muscular  weakness.  Rarely  a  myxedematous  condition  is  associ- 
ated :   probably  the  disease  is  also  remotely  related  to  scleroderma. 

iMagllOsiS- — The  diagnosis  of  Graves's  disease  may  be  made  when 
tachycardia  or  delirium  cordis  and  fine,  general  muscular  tremors  are 
present*  Exophthalmos  and  enlargement  of  the  thyroid  are  often  late- 
appearing  symptoms,  and  are  ti»  often  temporarily  lacking  even  in  fully- 
developed  cases.  Rarely,  either  or  both  of  these  signs  may  be  permanently 
absent.  On  the  other  hand,  in  a  few  cases  exophthalmos  is  the  sole  cha- 
racteristic feature  for  a  long  time,  though  it  is  eventually  followed  by  an 
onmistakable  symptom-group.  Parenchymatous  goiter  presents  a  non- 
pulsating  tumor,  and  hence  is  easily  distinguisliable  from   the   thyroid 

1  Ihidsche  metL  Woek,  Dec.  20,  1894. 
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enlargement  of  Basedow*8  disease  with  its  additional  unequivocal  symp- 
toms. 

Course  and  Prognosis, — The  chronic  form  of  the  disease  enrltiitt. 

as  a  rule,  for  a  few  jeans.  A  gradual  subsidence  of  the  cardinnl  $Tm{>- 
toms  for  a  long  period  has  been  noted,  and  in  such  caseis  complete  recor* 
ery  may  he  claimed.  In  fully-developeiJ  cases  the  prognosis  formerly  iii 
almost  hopeless,  but  since  the  introduction  of  the  operative  treatment 
many  cases  have  been  greatly  benefited,  and  others,  though  constituting 
a  smaller  number,  have  been  entirely  cured. 

Treatment. — This  is  {a)  ff^gienk,  {b)  3fedicina!,  and  (e)  Overatm. 

(a)  Hygienic. — The  environment,  both  physical  and  mental,  should  be 
made  as  favorable  as  possible.  A  change  of  climate,  and  especially  vi^<A' 
erate  elevation,  in  eases  not  too  far  advanced,  bring  about  beneficial  re- 
sults. Such  elevation  (3250  feet)  produces  a  sedative  effect  upon  tbe 
nervous  state  that  reacts  most  favorably  upon  the  circulatory  organs, 
while  the  purity  and  tonic  quality  of  the  air  have  a  general  strengthening 
and  restorative  effect  (YeoJ.  Among  other  promising  measures  may  be 
mentioned  the  wet-pack,  methodical  by<lrorberapy  with  massage,  and  n 
continuous  galvanic  current.  The  electric  treatment  should  be  given  % 
thorough  trial  over  three  or  fo«r  months  (Osier).  The  local  use  of  an  ice- 
bag  to  the  preeordium  has  acted  ailmirably  in  reducing  the  heart-hurry  in 
a  few  cases  of  my  own.  I  have  also  observed  favorable  results  from  care- 
fully graduated  physical  exercise.  Rest  in  bed  for  a  few  weeks  ai  a  time, 
at  intervals,  is  often  followed  by  injprovement,  though  I  have  never  seen 
complete  cure  follow  this  plan  of  treatment. 

(6)  Medicinal  Treatment.^ — This  is  probably  secondary  to  the  hygenic 
and  operative  measures.  In  two  cases  of  my  own,  however,  recovery  fol- 
lowed the  persistent  use,  for  about  six  months,  of  the  following  prescrif>- 
tion : 

^.  Extr.  digitalis,  gr,  iv  (0.259); 

Extr.  ergots  (Squibb),    Sss       (2.0) ; 
Strychninie  sulph.,  gr.  ss  (0.082) ; 

Ferri  arsenias,  gr.  ij  (0.129)* 

M.  et  ft.  capsuhe  No.  xxiv* 
Sig.   One  t,  i.  d.  after  meals. 


In  2  other  cases  (one,  a  trained  nurse)  the  use  of  sodium  salicylate  (gr.  x- 
0.648 — four  times  a  day)  was  followed  by  almost  total  relief.  L.  Websi«l 
Fox  also  warmly  advocates  the  latter  remedy  in  this  affection.  Trachewsky,! 
in  Kocher's  clinic,  found  that  sodium  glycerophosphate  (gr.  xx — 1.29*>- 
three  or  four  times  a  day),  had  the  effect  of  diminishing  the  size  of  thi 
enlarged  thyroid  glamls,  and  Starr  ^  has  also  found  this  remedy  of  grea 
service  in  several  cases.  Other  therapeutic  agents  that  have  been  exten 
slvely  employed,  but  with  doubtful  advantage,  are  aconite,  veratrum  ririd 
and  belladonna.  From  all  of  the  clinical  testimony  at  hand  I  feel 
vinced  that  thvroid-feedinjj  is  contraindicated  in  the  treatment  of  Basedaw't 


disease,  unless  a  myxedematous  condition  be  associated,  when  it  may  pro' 
efficient.     From  personal  observation  thyroid  extrac    " 
latory  disturbance  and  excites  unpleasant  headache. 


rov« 


(c)  Operative    Trtatment.— Starr ^  has  collected  190  cases  in  which 
1  Mtdkai  NfWM,  April  18,  1896.  ■£*?,  «^ 
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some  form  of  operation  was  performed.  Of  these,  74  are  reported  as  com* 
pletely  cured,  many  of  them  having  been  watched  two  to  four  years 
before  the  result  was  published ;  45  of  the  cases  were  improved,  and 
23  died  immediately  after  operation*  The  symptoms  preceding  the 
fatal  result  are  sudden  hyperpyrexia,  with  rapid  pulse,  uervoua  dis- 
tress, sweatings  eiirdiac  failure^  and  collapse.  The  statistics  of  Kinni- 
cutt  and  of  Abram  ^  (particularly  the  latter)  show  less  encouraging  re- 
sults from  operatiotu  though  they  warrant  the  opinion  that  if  cure  is  not 
obtained  by  medical  measures,  an  operation  should  be  undertaken.  It  is 
to  be  remembered  that  under  the  most  favorable  circumstances  a  com- 
plete cure  will  not  be  attained  immediately,  and  frequently  not  for  several 
years.  I  am  convinced  that  removal  of  the  entire  gland  is  not  to  be  ad- 
vised, since  myxedema  will  likely  result.  Whether  partial  removal — one- 
half  to  three-fourths  of  the  gland — is  to  be  effected,  or  mere  ligation  of 
the  thyroid  arteries,  must  be  decided  by  the  surgeon. 

MYXEIDEMA. 
( Spo  radic  Cretin  ism . ) 

3>efillitioil. — A  general  nutritional  disorder,  conse(|uent  upon  atro- 
phy and  loss  of  function  of  the  thyroid  gland,  and  characterized  by  a 
myxedematous  infiltration  of  the  subcutaneous  tissue  and  a  cretinoid 
cachexia. 

Three  varieties  occur,  as  follows :  (!)  True  myxedema ;  (2)  Cretinism 
(the  absence  of  thyroid  function — congenital,  or  lost  during  childhood) ; 
(3)  Operative  myxedema,  due  to  total  removal  of  the  glands  for  surgical 
reasons  or  in  experiments  upon  lower  animals. 

Nature  of  Myxedema  Proper  of  Adults. — Charcot,  who  gave  the  name 
of  cache rie  pachiftlerinitpn'  to  this  disease,  believed  it  to  be  of  tropho- 
neurotic origin.  Atrophy  of  the  thyroid  is  pretty  constantly  present, 
and  the  gland  may  either  be  converted  into  a  small  fibrous  mass  or  be 
entirely  absent,  so  that  the  causal  relation  between  myxedema  and 
fuDctioiial  and  structural  alterations  of  the  thyroid  seems  to  be  conclu- 
sive* Moreover,  the  therapeutic  test  of  improvement  under  the  admin- 
istration of  thyroid  extract  sustains  this  view.  It  is  probable  that  the 
active  thyroid  supplies  some  essential  secretion  which  maintains  normal 
metabolism,  though  this  product  has  not  been  isolated.  Its  existence 
being  inferred,  however,  it  has  been  called  (hi/roidin,^  Others  suggest 
that  a  substance  called  thtfro-proteid  is  formed  in  excess  in  myxedema 
owing  to  a  disturbance  of  glandular  function,  and  this  accumulating  in 
the  body  produces  the  disease  by  a  toxic  action  upon  the  metabolism. 

Htiology. — The  thyroid  was  destroyed  by  acfmomiicomM  in  a  case 
of  myxeilema  reported  recently.  Myxedema  may  also  be  secondary  to 
e^opnthafmiv  t/oiter,  but  it  is  then,  as  in  the  case  of  a  simple  acute  goiter, 
only  a  transient  condition.  Women  are  much  more  fre*[uently  affected 
than  men,  and  a  neurotic  condition  may  precede  some  cases.  The  dis- 
ease may  affect  several  members  of  a  family,  and  hereditary  transmission 

*  Amerimn  Year^Bfmk  of  Medicine  and  Surtfen/^  1897, 

'The  terin  ''thvmidin"  lias  mlm  be«n  ^ven  to  a  mibetance  po^essiag  specific 
tlierapeiitic  activities  that  ha.*  l>een  obtained  i'roiii  tlie  thy  mid  gland  of  the  eheep  bj 
Bftumaon. 
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through  tbc  mother  lias  been  observed.      Pre^eauey  may  cause  a  djnp- 
pearaiice  of  the  iiiyxeilemjitous  symptoms  (Osier), 

Symptoms.— The  myxedematous  condition  is  most  plainly  noted  in 
the  face,  the  .skin  being  swollen,  but  inelastic,  rough,  dry,  and  firm. 
The  lines  of  facial  expression  are  obi  iterate  J,  and  the  features  urt 
broad,  coarse,  immobile,  and  bulky.  The  physiognomy  is  stupid,  dull 
auil  phlegmatic,  and  simnlates  imbecility.  The  hair  falls  out,  owing  U 
deficient  nutritiort,  and  the  general  hulk  of  the  body  is  markedly  in- 
creased* Pressure  does  not  produce  pitting,  &a  in  true  edema.  Accord- 
ing to  Ord,  the  local  tumefaction  of  the  skin  and  subcutaneous  tissue  ii 
most  freipiently  prominent  in  the  .supraclavicular  regions.  The  mucoxw 
membranes  are  also  infiltrated,  and  the  teeth  may  become  loosened.  The 
tongue,  lips,  and  nose  are  thickened,  and  the  voice  is  monotonous,  slow, 
and  bas  a  '*  leathery  tone,  "  '*  with  cnnous  nasal  explosions  at  short  in* 
tervals  during  speaking/'  Bodily  movements  are  slow,  and  the  gait  i* 
heavy  and  uncertain  on  account  of  disturbed  co-ordination.  MenUl 
perception  and  thought  are  also  slow,  and  the  memory  is  defective  tmi 
slow  to  respond.  Not  infrei|uently  there  may  be  considerable  irriu- 
bility,  or  hebetude  alternating  witb  sudden  excitability.  The  patient 
may  become  suspicious,  and  later  is  subject  to  delusions  and  halluci- 
natmns ;  or  tbe  ajiathy  may  pass  into  a  melancholia,  ending  at  last  in 
dementia.  Ord  mentions  *'the  aggravation  of  all  symptoms  during  low 
climatic  temperatures;  "  and  '"among  the  minor  or  accessory  sign^  maj 
be  <[uoted  abnormal  subjective  sensation^  belonging  particularly  to  taste 
and  smell;  occipital  beatlache;  marked  alterations  of  temper;  and  a 
curious  persistence  of  thought  and  action,  overriding  all  attempts  at 
interruption  by  friends  or  observers." 

The  temperature  in  myxedema  is  usually  either  normal  or  snbnormah 
Albumin  and  sugar  are  occasionally  found  in  the  urine,  but  the  quantity 
of  nitrogen  excreted  is  smalU  owing  to  the  diminished  metabolism  of 
proteids^  Hemorrhages  from  the  nose,  gums,  and  bowels  sometinict; 
occur.  Ascites  also  may  be  present  in  some  cases,  and  may  simulal 
ovarian  tumor.  Tbe  thyroid  is  not  palpable,  partly  because  of  ill 
atrophy,  and  partly  because  of  tbe  thickened  myxedematous  tiasnes  of 
the  neck. 

The  diagnosis  is  not  diflBcuIt  if  one  bears  in  mind  the  charaotcf* 
istic  manifestations  described  above.     Mxedema  could  hardly  be  mil 
for  acute  or  chronic  nephritis  in  the  absence  of  pitting,  etc.,  as  some 
supposed. 

The  prognosis  is  guardedly  favorable  in  a  majority  of  the 
since    the    introduction    in    the    treatment    of    thyroid-feeding,       Tl 
course  of  the  disease  is  slow  and  j)rogressive,  however,  often    laati 
from  five  to  fifteen  years,  and  death  from  intercurrent  disease  is  ni 
uncommon 

Treatment. — Until  the  advent  of  thyroid-feeding  the  treatment  at 
myxedema  was  palliative,  and  usually  unsuccessful. 

A   warm   and   e<fuable   climate   is  very  desirable,  owing  to  the  sul 
normal    temperature  from   wlui-h   tbe  patients  frerpiently  suffer.     T 
various  warm  baths — as  tbe  Turkish,  Russian,  and  electric^-^oiild  be 
employed  for  the  same  reason.     Pilocarpi n  has  been  recommended, 
strychnin  and  arsenic  have  been  administered  for  their  tonic  ©ffect. 
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Since  the  brilliant  results  obtained  by  Murray,  however,  the  internal 
use  of  the  thyroid  gland  of  sheep  or  calves  has  come  into  a  weil- 
deser?ed  favor  in  the  treatment  of  all  cases  of  myxedema,  whether  of 
the  so-called  true  form,  of  sporadic  cretinism,  or  of  the  cachexia 
strumipriva.  The  ^land  may  he  given  raw  or  cooked,  in  the  form  of 
the  glycerin  extract,  or  in  the  dried  and  powdered  extract ;  the  las^t 
named  is  sometimes  put  into  tabloid  form.  If  cooked,  the  gland  should 
be  only  partially  "'done."  The  fresh  thyroid  is  minced  and  often 
spread  on  bread,  and  from  one  «|narter  to  half  a  gland  may  be  taken 
daily. 

The  glycerin  extract  is  readily  made,  "  Several  dozens  of  thyroids 
of  young  sheep  or  ciilves  are  carefully  separated  from  the  connective 
tissue,  cot  into  small  pieces  about  the  size  of  a  bean,  and  then  put  into 
a  jar  and  covered  with  glycerin  of  tbe  best  quality,  allowing  2  c.cm, 
of  glycerin  for  each  lobe  of  the  thyroid  used.  The  mixture  is  permitted 
to  stand  for  twenty-four  or  thirty-six  hours,  and  is  then  s([ueezed  through 
a  cloth,  so  as  to  get  out  as  much  liquid  as  possible.  Of  this,  -  c.cm,, 
corresponding  to  about  half  a  gland,  may  be  given  at  a  dose.  If  used 
for  hypodermic  injection,  to  a  dram  (4J))  of  the  glycerin  extract  is  added 
half  a  dram  (2,0}  of  a  1  per  cent,  solution  of  carbolic  acid  in  distilled 
water,  of  which  mixture  from  10  to  15  minims  (0,66-1,0)  may  be  in- 
jected three  or  four  times  a  week/** 

It  is  safest — for  reasons  that  will  he  pointed  out  below — to  ht^gin 
with  quite  small  doses,  and  gradually  incresise,  especially  if  therf  is 
much  gastric  irritation.  Not  more  than  5  minims  (0.333)  of  the  glycerin 
extract  should  be  given  at  the  start.  This  dose  may  be  increased  grad- 
ually until  15  or  20  minims  (1.0-1.33)  are  taken  three  times  daily. 
From  8  to  5  grains  (0.194-0,324)  of  the  powdered  gland  or  tabloid  form 
will  be  a  safe  commencing  dose  in  adult  myxedema:  a  caution,  however, 
is  necessary  regarding  the  various  nui nu fact u red  preparation!?  of  the 
thyroid  gland,  some  of  which  are  impure  and  even  dangerous,  owing  to 
the  careless  handling  or  fraudulent  aubstitution  in  order  to  meet  the 
demand  for  thyroid  extracts  on  trial  in  other  affections  (as  obesity  and 
psoriasifi). 

The  toleration  of  thyroid^feeding  does  not  depend  upon  the  volume, 
but  upon  the  functional  activity,  of  the  ghiud,  and  this*  fact,  together 
with  tbe  evidences  of  toxic  action  reported  in  some  instances  of  the 
administration  of  thyroids  to  a  maxiraum  degree,  make  it  important  to 
urge  again — as  intimated  above^the  necessity  of  small  dosage  at  the 
beginning  of  treatment,  the  most  careful  and  judicious  increase  in  the 
quantity  given,  and  the  closest  observation  of  symptoms  indicative  of 
byperthyroidization.  The  additional  fact  of  an  occsisioujil  cumulative 
action  should  also  be  em]>hasized,  Hbould  vomiting,  renal  pain,  tachy- 
cardia, suffusion  of  the  face,  syncope,  vertigo,  or  marked  headache 
supervene,  the  remedy  should  be  stopped  at  once.  Epileptiform  con- 
vulsions have  also  occurred.  The  treatment  may  be  resumed  again 
cautiously,  alternating  with  intervals  of  cessation.  Good  results  are 
obtained  usually  within  a  month,  though  it  is  probable  that  even  after 
all  the  symptoms  have  subsided  the  treat riient  may  have  to  be  continued 
off  and  on  if  the  thyroid  gland  seems  to  be  permanently  atrophied. 

*  Osier  in  the  Amer,  Texi-hook  of  Therapeutic^^  pp.  ^26,  927. 
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Or etdnism,  Sporadic  and  Endemic. — Here  there  is  a  congenital  atrophjl 

or  absence  of  the  tbvrokl  gland,  or  an  enlargement  by  the  growth  of 
fibrous  tissue  at  the  expense  of  the  glandular  elements.  Cretinism  mar  | 
also  develop  in  early  infancy.  The  patients  are  often  the  children  of 
parents  noted  for  violent  emotion  and  having  various  neuroees  and 
goiter,  and  syphilis  has  also  been  supposed  to  have  a  causative  influence, 
Congenital  myxedema  is  quite  common  only  in  regions  where  goiter  is 
endemic^  and  hence  it  is  rare  in  Ameriea.  A  marked  sporadic  case  haa, 
however,  been  in  the  Philadelphia  Hospital  for  many  years. 

St/mptom», — Cretins  are  dwarfs  with  large  heads  and  faces,  thick 
lips,  thick  protruding  tongues,  broad  bodies  and  members,  and  promi- 
nent abdomens.  The  subcutaneous  tissues  are  myxedematous.  I  mbili- 
cal  hernia  hm  been  noted.  The  mental  condition  is  that  of  idiocy,  and 
physical  growth  is  retarded  and  slow.  Speech  is  unintelligible  or  nearly 
so»  and  the  voice  harsh.  Walking  may  never  be  a^^complished,  and  is 
always  slowly  developed.  There  is  anemia,  the  blood  being  of  a  fetal 
type.     Rheumatic  symptoms  sometimes  occur. 

Prognosis: — The  disease  is  progressive  until  about  the  fifteenth 
year  in  those  cases  developing  during  early  childhood.  Congenital 
cases  usually  die  shortly  iifter  birth.  At  the  twentieth  or  thirtietJi 
year  *'  the  mental  and  physical  characters  are  those  of  childhood*" 

Treatment — Thyroid-feeding  has  been  followed  by  beneficial  results, 
the  checked  growth  having  recommenced  and  the  cretinic  aspect  having 
been  largely  lost. 

Operative  Myxedema,  or  Cachexia  Strumipriva. — Extirpation  of  the 
thyroid  for  surgical  reasons  has  given  rise  to  the  gradual  production  of 
symptoms  and  conditions  identical  either  with  true  myxedema  or  with 
tne  cretinoid  state.  Partial  removal  of  the  gland  is  not  followed  by 
cachexia  strumipriva,  nor  is  complete  thyroidectomy  when  accessory  1 
glands  are  present  elsewhere. 

The  administration  of  raw  or  broiled  thyroids,  or  of  their  Tarioui  1 
extracts  or  preparations,  must  also  be  employed  in  tliis  form  of  myx-j 
edema,  and  should  be  continued  throughout  the  rest  of  the  patient  tj 
life,  perhaps  with  intervals  of  withdrawal  of  the  feeding  until  the  im-j 
provement  gained  begins  to  lapse. 
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1.   DISEASES  OF  THE  NOSE. 


ACUTE  RHINrriS. 

(Acute  Nasal  Cafiirrh ;  Acute  Con/za.) 

Definitioia,— An  acute  catarrh  of  the  Schneideriao  membrane,  some- 
times teniling  to  involve  the  adjacent  sinuses  and  passages.  It  is  known 
to  the  laity  as  "  cold  in  the  Lead/* 

Etiology. — Its  most  conspicuous  cause  is  expo.sure  to  draughts  of 
air  and  to  the  influence  of  the  atmospheric  vicismtmles  that  are  espe- 
cially prevalent  during  the  winter  and  spring  seasons.  It  often  results 
from  the  inhalation  of  irritants  (pliysiciil,  chemical,  or  biological).  It 
may  also  display  eyiidemic  beliavior,  and  this  fact  seems  to  point  strongly 
to  its  microbic  origin*  Hence  local  ilisturbances  of  the  circulation  due 
to  exposure  are  to  be  reganled  as  the  accidental  means  of  preparing  the 
Mil  for  bacterial  invasion.  Acute  rhinitis  may  be  also  secondary  to,  or 
propagjited  from,  inflammations  of  the  faucial  mucosa  by  contiguity. 

Symptoms. —  Sensations  of  chilliness,  succeeded  bv  feverishneas 
(the  temperature  reaching  100^  to  101°  F.;  SlJ'^^m.Z^  C),  fre^iuent 
sneezing,  headache,  ami  a  feeling  of  general  ill-health  are  among  the 
prominent  features  that  attend  the  development  of  coryza.  Pains  in 
the  extremities  and  back  tend  to  appear  only  in  severe  cases.  The  pulse 
is  freijuent,  the  skin  dry  and  unduly  warm,  thirst  is  increased,  while  the 
appetite  is  impaired,  and  constijKation  often  attends.  The  nasal  mucosa 
is  swollen,  and  thus  interferes  both  with  the  nasal  respiratiim  and  the 
senses  of  smell  and  taste  ;  its  coh>r  is  deepened,  its  surface  covered  at  first 
with  opaque  mucus,  and  later  with  a  mucopurulent  secretion.  Among 
early  symptoms  is  the  discharge  of  a  watery,  irritating  secretion  from  the 
nares  and  a  maceration  of  the  epidermis,  with  resulting  abrasions.  On 
scooant  of  the  swelling  of  the  mucosa  of  the  lacrymal  ducts  the  tears 
flow  down  over  the  cheeks.  Adjacent  mucous  surfaces  then  become  in- 
Tolved,  giving  rise  to  conjunctivitis,  catarrhal  pharyngitis,  kiryngitis, 
and  finally,  in  the  severer  types,  bronchitis.  Naso-lahial  herpes  i^  not 
uncommon.  As  the  afl^ection  progresses  the  secretion  becomes  more 
abundant  and  turbid  and  more  or  less  pyoitL  The  symptoms  due  to 
extension  of  the  catarrhal  inflammation  vary  with  the  organs  or  struc- 
tures involved.  The  disease  runs  its  course  within  five  or  six  days,  but 
M  4e^ 
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the  nasal  discharge,  which  gradually  diminishes,  usually  persists  for » 
few  days  longer. 

Diagnosis. — In  the  preaence  of  the  above-raentioned  symptoms  thf 
disea.^e  is  readily  recognized.  In  well-marked  eases,  however,  the  po«- 
sibility  that  an  infectious  disease  may  be  developing,  the  beofinning  of 
which  is  characterized  by  nasal  catarrh  (measles,  influenza,  etc.).  is  to 
be  recoil rcteiL 

Prognosis. — ^Except  in  neglected  cases,  which  result  in  bronchitis. 
and  occur  at  one  or  other  extreme  of  life,  the  disease  is  free  from  dau- 
ger     The  nursing  infant  may  have  to  be  fed  with  a  spoon  temporariij. 

Treatment, -=  At  the  outset  a  purge,  consisting  of  calomel  (gr.  ij— 
0.129),  or  a  pill  of  blue  mass  (gr.  v — 0.324)  at  night,  followed  by  s 
Seidlitz  powder  in  the  morning,  is  advisable.  To  chiMren  a  dose  of 
castor  oil  may  be  given.  The  early  administration  nf  a  diaphoretic, 
such  as  Dover's  powder  (gr.  v-x — 0.32-^0,648)  at  night  may  arrest  the 
complaint,  and  (^uinin  in  a  large  dose  {gr.  xij-xv — 0.777-0,^72)  at  nigbt 
may  cut  jihort  the  cotjrse  of  the  disease.  When  tlie  above-mentioned 
abortive  measures  fail,  the  following  tablet  produces  good  resalte: 

^.   Quinin.  sulphat.., 

Extr.  belladonnjB  fl.. 

8odii  aalicylatis, 

Camphoric, 
M.  et  ft.  tablet  No,  x. 
Sig.  One  tablet  every  hour  or  two* 

For  the  fever  aconite  may  be  employed,  and,  if  the  throat  be  involve! 
bryonia  may  be  given  in  conjunction. 

Local  Treatment. — This  aims  at  soothing  as  well  as  at  reducing  the 
swelling  of  the  Schneiderian  membrane.  The  compound  tincture  of 
benzoin  forms  a  soothing  inhalation  (3ij  to  a  pint — S.O  per  half  liter— 
of  water)  when  raised  nearly  to  the  boiling-point;  the  vapor  is  inhaled 
for  ten  or  fifteen  minutes  at  a  time.  With  a  view  to  reducing  the  swell- 
ing  a  solution  of  cocain  (strength  2  to  4  per  cent.)  may  be  temporarilj 
used;  Mackenzie  recommends  this  admirable  combination: 

Menthol,  gr.  v  (0.324); 

Pinol  tnv    (0,834); 

Benzoinol,  f|j      (32.0). 

In  severe  cases  the  patient  should  he  kept  in-doors  and  in  an  atmosphere 
of  even  temperature. 


(0.162) 
(0.099) 
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OHROinC  RHiNrns.   . 

{Chrmu4j  Nanal  Catarrh.) 

Two  forms  are  recognized,  the  hypertrophic  and  atrophic,  and 
though,  as  a  rule,  occnrring  separately,  may  be  found  in  combination.' 

Pathologjp — Tbe  morbid  changes  in  hypertrophic  rhinitis  consu 
in  an  enlargement  of  the  li)wer  turbinated  processes,  together  with  re 
ness  and  swelling  of  the  nasal  mucosa  that  may  be  general  or  limit 
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either  to  the  anterior  or  posterior  nares.  As  the  disease  progresses  the 
thickening  of  the  membrane  increases,  until  it  finally  encroaches  upon 
the  nasal  chambers  at  every  point.  In  addition  to  the  nasal  obstruction 
there  is  a  hypersecretion  of  mucus.  Opposite  changes  occur  in  atrophic 
rhinitis,  such  as  thinning  or  atrophy  of  all  the  structures,  with  enlarge- 
ment of  the  nasal  cavities.  The  nasal  mucosa  is  coated  Avith  thick,  yel- 
lowish-green, decomposing  crusts,  which  emit  a  characteristically  fetid 
odor,  and  the  frontal  ethmoid,  or  other  accessory  sinuses  may,  by  an 
extension  of  the  inflammation  from  the  nasal  chambers,  be  invaded  by 
mucopurulent  inflammation.  The  atrophic  process  does  not  affect  the 
glandular  structures  of  the  upper  third  of  the  nose,  and  this  fact  ex- 
plains the  most  unpleasant  feature  of  the  affection — namely,  the  hor- 
rible secretion* 

Etiology. — Frequently  occurring  attacks  of  acute  rhinitis  may  pro- 
duce the  chronic  form,  and  syphilis  and,  less  commonly,  tuberculosis 
are  also  among  its  causes.  Abel  *  regards  atrophic  rhinitis  as  infectious, 
claiming  that  the  cause  is  the  baeiflus  mueomM  ozetKr\  which  resembles 
closely  the  pneumobacillus,  but  is  distinguishable  from  it. 

Symptoms*— (^)  In  the  hipertropkie  form  nasal  respiration  is  im- 
peded, owing  to  the  hypertrophy  of  the  turbinated  bodies.  The  sense 
of  smell  is  impaired,  and  there  is  a  discharge  of  secretion  from  the 
nares,  particularly  the  posterior, 
inducing  ""  hawking>"  The  diag- 
nosis is  set  at  rest  by  a  rhino- 
scopic  inspection  of  the  parts. 
While  this  is  a  common  affec- 
tion everywhere,  it  is  wellnigh 
universal   in   this  country. 

(6)  In  chronic  Mrophic  ca- 
tarrh there  is  some  degree  of 
nasal  obstruction,  occasioned  by 
the  presence  of  the  thick  crust. 
hut  the  most  conspicuous  symp- 
tom is  the  distrusting  odor, 
which  makes  the  patient  re- 
pellent in  society.  The  sense 
of  smell  is  lacking.  After 
cleansing  the  membrane  the  rhinoscope  will  show  the  nasal  chambers 
to  be  unduly  caj>acious. 

Treatment.-^(l)  chronic  Hypertrophic  EMnitis. — The  treatment  is 
divisible  into  general  and  loeaL  The  physician  should  procure  an  envi- 
ronment for  his  charge  most  favorable  for  promoting  the  general  nutrition, 
which  is  often  below  the  health-standard.  The  selection  of  a  suitable 
climate,  then,  forms  an  important  part  of  the  management,  and  a  resi- 
dence in  a  locality  that  possesseH  a  mild,  equable,  comparatively  dry 
and  pure  atmosphere  is  to  be  advised  and  encouraged.  Various  tonics 
may  then  be  demanded  by  the  general  condition  of  the  patient,  and 
strychnin  and  electricity  are  useful  in  restoring  the  loss  of  power  in  the 
eontractilt  elements  of  the  intercellular  walls. 

Local  measures  are  employed  to  facilitate  thorough  cleanliness  and 

^Zeit  /.  Hyg.  u.  InJektimjJcraf^,  Bd  xxi  H,  L 


Fig.  41.— App&ratUB  for  cleanAiiiA  t)ie  ninBal 
In  rh runic  rhJnUb. 
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disiDfectioD  of  the  affected  purts,  though  in  incipient  and  mild  eas« 
energetic  treatment  is  scarcely  needfuL  The  best  method  of  cleansing 
the  nasal  passages  is  by  means  of  the  coarse  spray  (Fi|;-  -^1)-  The 
apparatus  of  Lefferts  is  also  to  be  employed  when  the  secretion  is  in* 
gpissated  or  tightly  adherent.  An  excellent  combination  for  ase  in 
this  manner  is  the  following: 


Sodii  biborat., 
Sodii  bicarb., 
Acid,  carbolici, 
Listen  n., 
Atjuj?e  destillat., 


da.  5j  (4.0)  ; 

gr.  viij  (0.518); 
^j  (32.0) ; 

s.  ad  siv         (128.0).— M. 


Sig.  Use  as  a  spray  three  times  daily. 

It  13  often  desirable  to  use  warm  or  even  hot  liquids,  in  which 

the  application  h  made  by  the  use  of  the  anterior  and  posterior  na«al 
syrintje.  Powders  are  harmfuU  and,  as  the  nasal  douche  is  dangerous 
in  unskilled  hands,  thcBc  should  both  be  abandoned. 

In  hypertrophic  rhinitis  the  obstruction  to  nasal  breathing  is  to  be 
removed,  and  to  accomplish  this  caustics  (chromic,  glacial  acetic,  and 
nitric  acids)  are  usol,  of  which  the  most  efficacious  is  chromic  acid. 
This  should  be  applied  by  means  of  a  pointed  glass  rod,  the  application 
being  followed  by  a  sloughing  away  of  the  diseased  tissues.  Among 
other  modes  of  removing  the  nasal  obstruction  that  may  be  mentioned 
are  the  galvano-cautery^  the  thermO'Cautery,  and  the  cold- wire  snare; 
these  modes,  however,  are  practised  chiefly  by  the  specialist. 

(2)  In  atrophic  rhinitis  a  cure  is  to  be  despaired  of»  but  the  patient 
can  be  rendered  free  from  the  offensive  discharge,  and  hence  to  a  great 
degree  comfortable.  As  this  is  often  but  an  advanced  stage  of  hyper- 
trophic nasal  catarrh^  the  general  treatment  is  similarly  directed:  it  is 
therefore  well  to  overcome,  as  far  as  possible,  by  a  mental  stimulus,  the 
depressed  mental  state  due  to  the  fetor.  If  the  diathesis  be  tuberculous, 
cod-liver  oil,  iron,  arsenic,  anil  strychnin,  together  with  a  generous  diet, 
are  to  be  advised.  If  syphilis  is  associated,  appropriate  measures  must 
be  instituted.  Moreover,  since  a  subject  of  atrophic  rhinitis  is  a  fertile 
source  of  atmospheric  contamination,  his  living  and  sleeping  apartmeotB 
must  be  highly  ventilated. 

Ltfcal  JL'tiitiire:^. — An  antiseptic  spray  of  Seiler^s  or  Dobeirs  solu- 
tion,  and  oiling  the  nasal  ciivities,  are  measures  to  be  first  tried. 
If  they  prove  non-eHcacious,  the  crusts  may  then  be  removed  with  « 
cotton  a|>plicator  coated  with  a  solution  of  hydrogen  peroxid.  We  may 
then  use  a  spray  of  li*|uid  albolene  and  menthol ;  this  serves  not  only 
to  lybricate,  but  to  supply  moisture,  both  of  which  are  important  thera- 
peutic indications.  Small  ulcerations  occur  in  this  affection  and  induce 
oft^repeated  epistaxis;  consequently,  an  attempt  should  be  made  to  heal 
the  latter  and  to  obtain  an  even,  moist  surface.  To  accomplish  this  thi 
method  of  Clarence  C.  Rice  may  be  followed — /.  c.  to  rub  the  ulcer- 
ations tlioroughly  by  means  of  a  cotton-carrier  with  a  small  hard] 
pledget  of  cotton  moistened  with  lister  in  or  borolyptol  for  a  few 
ends  at  a  time.  These  antiseptic  frictions  are  made  at  intervals  of  twfl 
or  three  davs  for  two  or  three  weeks. 
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AUTUMNAL  OATARRH. 

{Hay  Asthma  :  J  lay  Fectr,) 

By  this  term  is  meant  a  form  of  asthma  that  seems  to  be  dependent 
upon  an  idiosyncrasy.  It  occurs  exchi«!ive!y  during  the  warm  season, 
and  is  caused  by  the  odorous  principles  given  off  from  certain  plants 
(the  pollen  of  the  Anthox^tnthum  odftnttunu  of  the  rose,  etc.),  by  inor- 

fanic  dusts  of  various  sorts,  and,  occasionally,  by  psychical  influences. 
n  some  instances  it  appears  to  arise  without  obvious  exposure  to  a  spe- 
cial irritant, 

Predispositig  Factota. — The  male  iex  suffers  more  frefjuently  than 
the  female*  Age  has  a  slight  though  decisive  influence,  more  than  33 
per  cent,  of  the  cases  occurring  before  the  twentieth  year.  The  inhab- 
itants of  cities  are  more  liable  than  those  in  rural  districts,  though  the 
air  of  agricultural  regions  intensifies  the  condition.  Perfect  immunity 
is  enjoyed  by  the  dwellers  in  certain  cliraates — chiefly  mountainous 
and  marine. 

Symptoms- — The  symptoms  are  (a)  local  and  (6)  generaL 

(a)  Local. — Hay  fever  Las  an  abrupt  onset,  and  the  attacks  return 
annually  at  or  about  the  same  time*  The  invasion  is  marked  by  pro- 
nounced coryzal  symptoms,  with  much  sneezing,  stoppage  of  the  nasal 
passages,  copious  rhinorrhea,  the  discbarge  being  thin  and  watery  as  a 
rule,  and  rarely  mucopurulent.  Suffusion  of  the  eyes,  with  itching  of 
the  lids  and  free  lacrymation  are  constant  features;  the  decided  itch- 
ing sensation  of  the  palate  and  pharynx  is  also  at  times  a  very  distress- 
ing symptom.  The  sense  of  smelt  may  be  lost,  and  taste  and  hearing 
are  often  impaired. 

The  course  as  regards  the  local  symptoms  is  marked  by  alternate 
amelioration  and  aggravation  of  the  symptoms,  the  exacerbations  being 
due  to  exposure  to  the  open  air,  especially  in  changeable  weather. 
Later  the  catarrhal  process  invades  the  bronchi,  and  cough  and 
asthmatic  seizures  appear,  these  often  becoming  verj'  distressing. 

{b)  GeEeral  disturbancea  are  varied,  and  comprise  subjective  sensa- 
tions, such  as  anorexia,  insomnia,  lassitude,  and  chilliness  alternating 
with  slight  fever ishness. 

The  course  is  usually  run  in  from  four  to  six  weeks,  and  cases  that 
occur  in  the  early  aritumn  are  usually  terminated  speedily  by  the  occur- 
rence of  a  ilecided  frost, 

IWagnosiS* — The  recognition  of  hay  asthma  is  unattended  with 
difficulty,  provided  that  such  facts  as  the  time  of  their  occurrence  and 
their  Jinnual  periodicity  are  carefully  noted. 

Prognosis, — This  is  favorable  both  as  to  life  and  length  of  days, 
though  a  permanent  cure  is  among  the  rarest  events  in  medicine  unless 
permanent  removal  from  the  influence  of  the  specific  causes  can  be 
effected. 

Treatment. — Whenever  possible  the  patient  should  travel  till  he 
finds  a  locality  in  which  he  ceases  to  suffer,  and  subsequently  he  should 
there  spend  the  period  of  annual  attack,  and  by  these  means  escape  the 
exciting  causes.  The  Adirondacks  and  AVhite  Mountains  usually  bestow 
immunity.     If  the  patient  cannot  make  the  necessary  change,  the  gen- 
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eral  nutritioti  is  to  be  improved  by  the  use  of  such  measares  as  phoi- 
pborus,  strvchiiin^  <[umin,  and  artseiiic.  Much  is  to  be  gained,  more- 
over, by  hygienic  metiiis,  especially  avoiilance  of  physical  and  meDtal 
overwork  and  the  adoption  of  a  proper  moile  of  life. 

The  local  symptoms  demand  the  topical  application  of  various  ageaU 
to  the  nasid  chambers.  A  solution  of  coeain  hydrochlorate  (1  per  cent)* 
applied  directly  to  the  nasal  passages  by  means  of  a  probe,  around  the 
end  of  which  is  loosely  wrapjied  a  little  absorbent  cotton,  afibnls  tem- 
porary relief,  and  the  period  of  palliation  may  be  very  much  prolonged 
by  using  a  4  per  cent,  solution  of'  antipyrin  immediately  after  the  cocaifl 
solution  (Gleason),  These  applications  should  be  made  two  or  three 
times  daily,  according  to  the  severity  of  the  individual  case.  The  locil 
Bymptoms  are  also  greatly  benefited  by  the  internal  use  of  atropin, 
which  allays  the  irritability  of  the  mucous  membrane  involved  and 
diminishes  the  rhinorrliea,  thus  indirectly  mitigating  the  constitutional 
disturbances  and  sometimes  directly  relieving  the  asthmatic  paroxysms. 
When  given  internally  the  dose  should  not  exceed  gr*  ^^  (0.0002),  to 
be  repeated  every  hour  till  dryness  of  the  throat  appears. 

My  own  best  results  have  been  derived  from  the  hypodermic  use  of 
this  drug  (gr.  -^^ — ^O.OOOS)  at  intervals  of  three  to  four  hours  till  the 
desired  effect  is  produced.  Thorough  destruction  of  the  resseU  and 
sinuses  is  also  advised  (Osier). 


EPISTAXTS. 

etiology, — The  causes  of  nose-bleed  are  various,  and  a  convenient  ^ 
grouping  is  the  following:  (a)  Aflections  of  the  nasal  mucosa  (<f.^.  ulcer, 
polypi,  intense  hyperemia),  (b)  Injuries,  either  external,  as  from 
blow,  or  internal,  as  from  plugging  with  a  foreign  body,  nose-picking, 
etc.  In  this  category  may  also  be  included  epistaxis  due  to  fracture  alj 
the  base  of  the  skull,  (r)  Acute  infectious  fevers,  particularly  typhoid | 
(at  the  onset)  and  influenza,  (d)  Chronic  affections,  such  as  perniciousd 
anemia,  leukemia,  arteriosclerosis  (with  which  cardiac  hypertrophy  ii| 
associated) ;  also  the  hemorrhagic  diathesis  t>r  hemophilia-  (e)  Vica^j 
rions  menstruation,  (/)  Rarefaction  of  the  air.  (*/)  Plethora;  berel 
may  be  mentioned  cerebro-congestion  with  intense  headache.  (A)  Severei 
over^exertiou. 

Symptoms. — Except  when  due  to  traumatism  the  blood  usually  J 
drops  slowly  from  one  and  occasionally  from  both  nostrils.  Rarely,  th^i 
blood  may  flow  as  a  continuous  stream  or  the  nares  may  present  a  pnv 
jecting  coagulum.  The  blood  may  also  gravitate  into  the  pharynx  and 
be  coughed  up,  or  it  may  he  swallowed  and  vomited.  A  rhiDoscopic 
examination  often  reveals  the  source  in  cases  in  which  a  previous  diag- 
nosis of  hemoptysis  or  hematemesis  hits  been  made. 

The  immediate  results  of  nose-bleed  are  weakness  and  a  moderate 
anemia,  but  these  are  not  prolonged  unless  the  epistaxis  be  oft  re- 
peated. Cases  arising  from  fracture  at  the  base  of  the  skull  will  gen- 
erally prove  fatal 


DISEASES  OF  THE  LARYNX. 


471 


Treatment, — ^A  careful  search  for  a  local  cause  is  especially  de- 
manded in  cases  in  vihich  there  are  frequently  recurring  attacks.  In 
ino8t  cases  a  ypontiineoys  arrest  occurs,  but  if  not,  a  resort  to  simple 
household  measure*^,  such  as  the  application  of  ice  to  the  nose  or  to  the 
back  of  the  neck,  holdinir  the  hands  up,  or  tbe  injection  of  very  cold  or 
very  hot  water  into  tbe  nares,  are  to  be  encouraged.  Various  astrio- 
gent^  (tannic  acid,  acetate  of  lead,  aliiin,  zinc)  may  be  employed,  and 
a  saturated  solution  of  antipyrin  is  also  highly  praised.  When  an 
ulcerated  bleeding  point  can  be  reached,  there  may  be  applied  to  it  a 
solution  of  chromic  acid  or  it  may  be  cauterized  by  solid  silver  nitrate. 
Prolonged  pressure  applied  upon  the  facial  artery  as  it  passes  over  the 
inferior  maxilla  mav  be  efficacious.  The  late  D.  Haves  Acrnew  success- 
fully  employed  a  bougie  made  of  a  long  strip  of  the  rind  of  bacon, 
**  passing  it  through  the  nostril  and  allowing  it  to  stay  there  some  time/' 
I  have  little  confidence  in  internal  astringent  remedies,  such  as  ergot, 
acetate  of  lead,  or  gallic  acid,  as  a  means  of  arresting  nose-bleed.  The 
oil  of  origanum,  administered   in   large  doses,  has  seemed  to  do  good 

[     in  a  few  of  my  own  cases,  but  when  the  epistaxis  tends  to  prove  obsti- 

I     nate,  the  posterior  nares  should  be  plugged. 


11.  DISEASES  OF  THE  LARYNX. 
ACUTE  CATABBHAT,  LARYNGITIS. 

(  A  rule  En  da  la  r // «//  it  ix . ) 


Sefitlitioil. — An  acute  catarrhal  inflammation  of  the  larynx,  cha- 
racterized by  cough,  hoarseness,  and  painful  deglutition. 

Pathology. — ^The  anatomic  changes  present  during  life  are  all 
lacking  poist  mortem.  The  laryngoscopic  appearances  will  be  given 
among  the  Clinical  Symptoms. 

Etiology,— Acute  laryngitis  may  be  a  primary  affection — and  par- 
ticularly laryngitiii  sirea  (Molinie)— but  oftener  it  is  ussociated  with  and 
secondary  to  catarrh  of  the  nose  and  nasopharynx.  Wright  attributes 
laryngitis  sicca  to  the  coccus  of  Lo  wen  burg. 

Catarrhal  laryngitis  bas  for  its  chief  direct  causes  traumatism,  ex- 
posure to  cold  and  dampness,  the  inhalation  of  irritating  vapors  or 
gases,  rheumatism  (rarely),  and  the  corrosive  effect  of  certain  poisons 
and  hot  fluids.  A  certain  degree  of  predisposition  is  engendered  by 
immoderate  smoking,  particularly  by  the  cigaret-hahit,  and  by  the  use 
of  concentrated  alcoholic  drinks.  Tbese  agencies  induce  hyperemia  of 
the  laryngeal  mucosa,  which  is  easily  converted  into  active  inflammation. 
Acute  laryngitis  is  often  associated  with  acute  infectious  diseases. 

Symptoms. — There  are  two  cons^picuous  symptoms — alteration  in 
the  voice  (hoarseness)  and  cout/k.  At  first  there  is  merely  a  huskiness 
of  the  voice,  but  later  there  may  be  pronoiinced  hoarseness  or  even  com- 
plete aphonia.  The  cough  is  dry  and  characteristically  painful  until 
secretion  is  free.     In  the  early  stages  the  patient  complains  of  sensa* 
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tions  of  tickling  or  the  preseiiee  of  some  small  object  in  the  Iaijui. 
causing  a  frequent  desire  to  clear  the  throat*  In  severe  instances  deg- 
lutition is  painful.  Edema  of  the  hirvnx  may  tend  to  supervene  ad 
cause  intense  dyspnea,  with  a  feeling  of  distressini^  oppression.  There 
is,  as  a  rule,  a  slightly  elevated  temperature. 


,0^^^, 
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Fta.  42.--MethcMl  of  mAkin^  ft  Iftiyngoseopic  examiojitioii. 

The  pAtlent  In  plaeod  jii  front  of  the  opemtor^on  an  ftrm-chftir,  with  tht*  btekof  the  chilr 
high  enough  to  iiffoTfl  hi*  heail  a  comfortable  rt^st^  Rn4  with  the  sourcf  of  the  lisrjit  ovi^r  the  ti*W 
flhoiiMnr.  The  o|K!mtor  thvn  adjtiHts  Ok*  head  mirror  (thi»  flxeil  apiiciratuA).  W4nn»  the  thn*! 
mirntr  hvijt  h.  liiehl  sninkieiuly  t^i  prevent  the  niyi^ture  of  the  breath  from  tHMoi^  defM^ltcd  op^o 
ti,  mul  loiiebetj  the  bjiud  with  the  mlrrtir  tn'fipre  pn-^smi;  it  into  the  month,  so  us  not  to  it»^  U  iwii 
hot,  Thi^  [latU'tit'si  tmik'ue  i^  then  iirotrudeil,  iiiid  Uf  means  of  a  tiapkin  ii  Beixed  betwwiith* 
thumb  and  the  fore-flnner  and  firawn  well  ffirwiird  to  lay  the  fanet^  onen  to  obAct^ratlon.  Th>f 
thrtpftt-mirpiir  ii  then  held  in  the  rij^ht  hand  in  the  same  way  as  one  holds  a  pen.  **  FinaUr,  U  1» 
IntTrxlueed  intti  liie  month,  it«  hiin^Ue  iwimj  incllnt'tl  ilownwanl  and  outward.  Its  t»M«  b^iuf 
parallel  wtth  the  dorsum  of  th*i  loinfn*^:  it  i«  then  iwiAsed  biickward  without  a1t«riiig  thi»  relilin« 
until  the  edgi^  of  the  latrfor  nearly  tourhe»  the  »t»ft  ii«latv.  the  nhaft  of  the  mirT4»r  in  this  nn-v«» 
mt'iit  strllciiiK  the  antfle  of  the  mtrnth  as  ii  restltifl^  pUee  and  fiilcrum.  Thesubeequent  mH*venHn' " 
corislHts  in  tiirnini?the  mirrur  by  twisfdng  lis  ^hriil  i>fHveen  the  (infers  until  it  i*  im-hntHl  ai  t 
ainrle  of  ■«;■>  decree*  tn  the  line  of  vision  :  then  it  Ih  carried  t»tu-kwar<1  und  dowtivrard  ti  "  ' 
uvula  Tv»tn  upon  Ite  [xiaterior  Burfkee,  when  It  in  lifted  baldly  ni>ward  And  Imckward  \ 
bjwer  edife  eumes  entirely  Into  view  aisrain  nnd  Test««  tirtnly  iM^in^t  the  iKJStedor  wall  of  t 
rynx.  Tbe  imtletit  ihould  then  tnf  directed  to  «4»iind  in  a  Komewhat  hiifh  key  *«,'  which  ' 
larynx  ami  at  the  eame  time  the  epI^^lnUi^.  and  exiKises  And  brinps  into  view  the  Iftrj 
cavity  "  i;lJjj*i worth). 

It  Is  imi^Kirtam  tluit  tho  mirror  itself  shtiuld  f^e  kept  In  the  u^edlan  line,  with  Ita  pUiie 
at  rii^bt  iin^'liM^  wkh  Uw.  tlill  of  vision,  as  ahown  In  the  illuittrftnoii.    In  maklnit  a  laryi 
efxaminatiun  av^  nuii!'  jitsv  iibnonnAUtieftof  eolor-api^'jintneeithe  naiural  beinitftroee-plnL 
of  the  tiulline  of  the  liilfereiit  parts*  and  the  deviation*  from  the  Bymmetrlcal  mMVetnclita 
If  any,  ele. 

The  laryngeal   mirror  brings  to   view   a   characteristic    picture— t 
swollen,   tumefied,    and  reddened   mucosa.     These    changeig    affect   the 
vocal  cords  (whose  pearly-Mhite  ai>pearunce  is  now  hicking)  and  the  ar 
epiglottidean  folds.     It  is  usual  to  note  also  redness  and  swelling  of  ti 
epiglottis  above  and  of  the  trachea  below.     After  secretion  haa  occu 
a  mucoid  covering  in  streaks  or  patches  is  noticeable. 
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Hagnosis.^ — This  is  easy  in  the  presence  of  marked  hoarseness, 
dry  cough,  tind  the  image  afforded  by  the  laryngeal  mirror  (Fig*  42),  In 
very  early  life  the  larynx  cannot  be  successfully  examined  ;  still,  laryngu- 
muM  9tridulu»  (owing  to  the  absence  of  fever,  coryza,  etc.)  could  hardly 
be  mistaken,  as  has  been  Bupposed^  for  acute  catarrhal  laryngitis.  The 
same  is  true  of  memhrancniii  lar^/t(^ttiii^  if  we  bear  in  mind  the  charac- 
teristic local  features  and  the  more  intense  constitutional  disturbances 
of  the  affect  ion - 

Treattnent. — The  physician  must  enjoin  against  the  use  of  the  voice. 
The  very  young  and  the  aged  should,  in  severe  or  even  moderate  cases,  be 
kept  in  bed,  and  should  occupy  a  single  apartment  in  which  the  at- 
mosphere is  uniformly  moist  and  warm,  the  temperature  ranging  from 
75°  to  80^  F.  (23. 8^^-26. 6*^  C).  Inhalations  of  moist  air  or  keam  are 
of  great  service,  and  I  have  long  been  in  the  habit  of  recommending 
the  following  simple  apparatus  and  method  of  carrying  out  this  mode 
of  treatment :  An  ordinary  tin  cup,  small  pitcher,  or  other  vessel  is 
filknl  with  boiling  water  to  which  1  or  2  drams  (4,0-8,0)  of  the  com- 
pound tincture  of  benzoin  have  been  added ;  the  steam  is  then  collected 
by  inverting  over  the  vessel  an  ordinary  funnel.  The  patient  is 
allowed  to  inhale  the  steam  by  plaiinor  the  mouth  over  the  narrow  neck 
of  the  funnel  above,  or  a  piece  of  rubber  tubing  may  be  attached  to  the 
end  of  the  funnel  that  is  uppermost. 

Steam  atomizers  admirably  meet  the  necessities  of  the  case;  and  in 
the  case  of  children  the  vapor  of  benzoin,  encalyptoU  and  other  equally 
sedative  and  stimulating  substances  may  he  diffused  in  the  air  of  the 
gick-room.  Concentrated  solutions  or  jrisufllatiuns  of  powders  are  not 
without  harmful  influence,  and  neither  the  cotton-carrier  nor  the  mop 
should  be  allowed  to  enter  the  larynx  in  tbis  affection,  Tlie  external 
application  of  the  ice-bag  or  cold  compress  tends  to  mitigate  the  intiam- 
matory  process  and  to  obviate  spasm. 

The  general  treatment  differs  with  the  special  stages  of  the  com- 
plaint. If  the  case  is  seen  early,  a  full  dose  of  ijuinin  (gr.  xij-xvj— 
0.777—1,036)  may  serve  to  successfully  abort  the  attack,  and,  in  con- 
junction Dover's  powder  (gr.  v-x — 0.324=0.648)  may  be  prescribed, 
Codein  suljdiate  may  be  given  at  prolonged  intervals  during  the  attack, 
and  fre^juently  at  night,  to  allay  cough  ;  this  remedy  may  be  combined 
with  ipecac,  aconite,  and  liquor  ammonii  acetatis  to  fiicilitate  secretion 
and  render  the  cough  humid.  If  we  except  the  abortive  measures,  the 
constitutional  is  wholly  inferior  to  the  topical  treatment  of  this  variety, 
though  the  existence  of  any  particular  diathesis  may  require  special  in- 
tenial  remedies. 


OHRONIO  LARYNGITIS. 

(  Ck  rou  (e  En  dnlari/n  t^ ii  i,y , ) 

Pathology, — The  laryngeal  mucosa  is  thickened  and  somewhat 
reddened,  and  erosions  amounting  to  superficial  ulcerations  are  sometimes 
seen,  though  they  are  infrequent.  A  prominence  of  the  mucous  glands, 
especially  of  the  ventricles  and  epiglottis,  is  noticeable.     Fine  villous 
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projections  from,  ancl  nodular  swellings  in,  the  vocal  cords 
tilt'  rarer  morbid  changes. 

Etiology* — Oft-repeated    aeute   attacks   frequently   cause   chronic 
laryngitis,  and  the  long-continued  use  of  the  voice  (as  in  public  spejik* 
ing  or  winging),  the  inhitlation  of  an  atmosphere  laden  with  mildly  irn- 
tating  impurities  (tobacco  smoke,  etc>),  and   an  immoderate   indulgeiice. 
in  alcoholic  stimulants,   respectively  or  unitedly,  predispose  to.  if  they  J 
do  not  excite,  the  disorder. 

Symptoms. — ^As  in  the  acute  form,  hoarseness  and  cough  are  the' 
two  especially  prominent  symptoms*  The  former  may  be  so  slight  as  to 
present  merely  a  rough  tone,  or  it  may  involve  an  almost  total  loss  of 
voice.  The  cough  shows  similar  variations  in  severity,  sometime*  con- 
sisting of  a  short  hack,  and  again  occurring  in  spasmodic  and  ringing 
paroxystnSi  due  to  a  sense  of  tickling  in  the  larynx.  There  may  be  a 
small  amount  of  mucous  or  muco-purulent  expectoration,  but  for  pro- 
longed periods  the  cough  may  be  dry  and  ineffectuaL  Local  pain  and 
discomfort  sometimes  supervene,  an<l  are  excited  generally  by  attempts 
at  speaking  or  singing — events  that  aggravate  all  the  other  symptoms. 
To  complete  the  diagnosis^  the  laryngeal  mirror  is  rei|uired  to  show  a 
swollen  and  slightly  red  membrane,  with  a  distention  of  the  mucous 
glands  in  the  immediate  vicinity  of  the  epiglottis  and  ventricles,  and 
occasionally  superficial  erosions. 

Prognosis, — This  is  unpromising  as  to  complete  recovery,  altbongh  j 
it   presents   no   grave  dangers.      It  is  incurable   in   those  instances  in  i 
which   the  causal  influences  cannot  be  removed,  and  in  all  cases  in 
which  the  patient  fails  to  lend  hearty  co-operation. 

Treatment, ■ — This  is  (a)  hifgtenie  and  (b)  medieinaL  (a)  The  sani- 
tary measures  embrace  preventives  that  are  directed  to  the  removal  of 
all  the  etiologic  factors,  whether  merely  predisposing  or  exciting.  The 
voice  demands  rest  and  the  prohthition  of  smoking  and  the  use  of  alco- 
holics in  excess,  and  the  patient  must  also  avoid  the  close,  contaminated 
air  of  the  crowded  hall,  tlieatre,  and  like  places.  In  addition,  a  tonic 
regimen,  with  a  view  to  energizing  the  nutritive  processes,  is  to  Wen* 
couraged.  In  many  instances  the  environment  is  best  arranged  with  , 
reference  to  the  commonly  associated  conditions — especially  the  morbid 
processes  in  the  nasal  and  naso-pharyngeal  cavities*  *'  A  sea-voyage  or 
residence  at  the  sea-shore  is,  in  the  large  majority  of  instances,  pro- 
ductive of  good,  and  the  effects  of  surf-batbing  are  often  magic" 
(Mackenzie).  My  own  practice  has  been  to  send  subjects  of  chronic 
laryngitis  to  pine-forest  resorts  at  low  elevations  that  afford  a  pure, 
eipiable,  and  somewhat  stimulating  atmosphere,  and  I  have  found  that 
in  many  cases  the  selection  of  a  proper  climate  constitutes  the  most  im* 
portant  part  of  the  treatment,  {h)  The  medicinal  treatment  is  both 
local  and  general.  The  latter  should  include  creasote,  cod-liver  oil.  and 
other  tonics.  Expectorants  are  of  little  if  any  value.  The  focal  meas^  J 
ures,  however,  are  important.  Moderate  exposure  of  the  neck  and  daily  H 
ablution  with  cold  water  are  to  be  advised,  and  attention  to  the  Doae  anil 
naso-pharyngeal  cavity  is  of  prime  importance.* 

A  long  list  of  applications  to  the  larynx  from  within,  including  local 
astringents,  disinfectants,   and  alcoholics,   might  be  enumerated.     Of 

^  J.  C.  Wibon's  Afneriean  Tezi-hook  of  ApplUd  Therapeuiie$,  p.  79L 
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stringent  solutions,  however,  the  best  are  tannic  acid  (1-2  per  cent.) 
or  altim  (.5-1  per  cent,)  and  zinc  sulphate  (8-5  per  cent.).  These  may- 
be sprayed  into  the  larjnx  by  means  of  a  compressed-air  machine  with 
spraying-tubes,  althou^^h  all  of  the  different  kinds  of  inhaling  apparatus 
more  commonly  used  will  answer  the  purpose.  If  the  ordinary  hand- 
atomizer  he  used,  the  patient  should  be  taught  to  draw  the  vapor  into 
the  larynx  by  geutle  and  freijuent  acts  of  respiration.  Disitifectants, 
such  as  creasote,  potassium  chlorate  (the  latter  if  ulcerations  he  present) 
in  solutions  of  suitable  strength,  may  be  used  in  like  manner,  I  can 
confidently  advise  as  useful  alteratives  hoth  iodin  and  silver  nitrate, 
commencing  with  a  weak  solution  of  the  latter  (gr,  v-gj — 0.324—4.0), 
and  the  strength  being  gradualiy  increased  until  the  maximum  strength 
that  can  be  endured  without  distress  is  reached  (gr.  xx-5ij~1.29(5-H.O), 
These  topical  applicatious  should  be  made  directly  with  a  cotton-carrier 
or  brush  at  intervals  of  three  or  four  days,  preceded  by  the  use  of  a 
cleansing  spray.  Many  astringent  and  sedative  lozenges  are  to  be  found 
in  the  market,  but  they  are  only  slightly  palliative  in  their  effects,  and 
their  prolonged  use  tends  to  excite  gastric  disturbance,  I  am  uualter- 
ably  opposed  to  the  insufflation  of  powders,  believiug  that  they  are 
capable  of  augmenting  the  laryngeal  irritation  and  of  adding  fresh 
irritation  in  adjacent  parts,  particularly  in  the  tracheo-broncbial  tract. 


SPASMODIC  LARYNGITIS. 

{LartfugistttitH  Sfn'dtdvs ;   Fnise  Croup,) 

I>efiliitiO]l. — An  affection  peculiar  to  children,  chiefly  of  nervous 
origin,  though  also,  according  to  Striimpell  and  others,  often  associated 
with  acute  catarrhal  laryngitis. 

Btiology,— The  affection  is  almost  solely  limited  to  children  be- 
tween six  months  and  five  or  more  years  of  age.  It  is  sometimes  ex* 
cited  by  strong  passion  or  emotion,  and  it  may  be  associated  with  tetany. 
Rachitic  subjects  are  peculiarly  liable.  The  causes  of  spasmodic  croup 
are  in  great  part  those  of  acute  laryngitis. 

The  mode  of  action  of  the  direct  causes  is  unknown,  but  the  spasm  of 
the  adductors  that  causes  the  urgent  dyspnea  is  probably  reflex  and  due 
to  peripheral  irritation, 

SytHptomS- — Two  clinical  varieties  are  to  be  distinguished :  (1) 
that  in  which  the  larynx  is  free  from  catarrhal  inflammation,  or  tbe 
pureltf  nervouis  type.  This  is  especially  characterized  by  sudden  brief 
attacks  of  dyspnea,  either  by  day  or  night  (often  on  awakening),  that 
terminate  in  a  high-pitched  crowing  inspiration  ('*  child-crowing "), 
The  face  tluring  the  spasm  is  cyanotic.  General  convulsions  have  been 
noted,  but  there  is  neither  cougb,  fever,  nor  hoarseness.  The  attacks 
may  be  frequently  repeated  within  a  single  day. 

(2)  Spasm  of  the  larynx,  auoeiated  with  mild  tmtarrhal  lanfmptw. 
The  attacks  generally  begin  suddenly,  about  midnight  or  toward  morn- 
ing on  awakening  from  a  sound  sleep.  Positive  evidence  of  the  aflection 
is  afforded  by  the  croupy,  ringing  cough,  combined  with  tbe  hard,  strid- 
tiloas  breathing.     An  approaching  spasm  may  be  announced  by  a  harsh 
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cough  and  sliglitly  stridulous  lireatliiDg  m  the  sleeping  child*  During 
the  attack  the  cuuuteuance  may  he  eyatiotic  and  the  breathing  most  ^ 
tressiog,  hut  these  and  the  above-mentioned  severer  symptoms  generalh 
cease  abruptly  in  an  hour  or  two,  and  the  child  resumes  it!*  slumber.  li 
my  experience  the  attacks  have  been  repeated  for  two  or  thrt?t?  nights  in 
succession,  ami  rarely  oftener  except  in  the  severest  cases.  Not  infri^i 
quently  the  cliild  manifests  the  symptoms  of  mild  catarrhal  larj&gitii 
between  the  attacks.     A  brassy,  croupy  cough  may  also  attend. 

Diagnosis.— 3/[['//26raMt^M*  lari/ngitis  may  be  mistaken  for  spasmodic 
croup.  The  development  of  the  dyspnea,  however,  is  more  graduaK  is 
without  intermission,  and  without  relation  to  the  period  of  the  Aax 
Albuminuria  and  a  false  membrane  in  the  throat  or  nares  are  u^uallj 
present  in  fftn/m/edl  (iiifhtiwria. 

Progtiosls. — Although  the  appearance  of  a  paroxysm  is  alarmiDg, 
the  disease  is  practically  free  from  danger. 

Treatment,—!.  The  treatment  of  laryngismus  stridulus  is  ({HiHt 
similar  to  that  of  infantile  convulsions.     A  warm  bath  at  a  temperature 


'^qir* 


I'  !■.     L.      '  r-jj^  k*t!U'  ill  ij*...' 

Four  upri^rht  rods  (5.7  irnhf.*  in  k-iijali  k  iire  fasifruHl  lu  the  lege  of  the  bedftti-ft*!  by  «  wlnp  oe 
■triii«.  Two  side-rfMlj  iire  xitnl  im  the  iipiiehts,  «rni  lwf>  eiidrtNlii  (li»ii|rth  ikinfjilt-ut  .ai  uEdtliof 
he4y  reMt  upiiu  the  wjiek'-rofls,    'rht-se  roda  ffurtn  ti  rnrnplvte  frttiiJt'Work^»r  t'  •  upcm. 

Four  fiheeta  ure  re*|uir*Ml  (1 1 -I  Bla>>— thrw  to  a  •ver  the  i»niis  mm\  fthle*.,  i\n*\  -n  ur 

One  side  should  hv  cHirnpletely  chwcd,  while  the  uppu«Ue  ia  to  be  left  o|ieti  !  ^ 

lidjusted  according  tu  circumiitflnceA. 


of  98°  to  105^  F.  (36.4^-40.5°  C.)  ia  the  bei^t  means  of  breaking  up 
Bpasm.  While  in  the  bath  cold  sponging  of  the  hack  and  chest  is  ser* 
viceable.  The  finger  may  be  passed  into  the  fauces,  and  should  the 
epiglottis  ''become  wedged  in  the  chink  **['  tlie  glottis,  it  must  be  re- 
leased  by  the  finger."  After  the  attack  active  treatment  should  be  di- 
rected at  the  discoverable  cutises.  and  I  have  been  in  the  habit  of  givi 
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small  doses  of  the  bromids  thrice  daily,  together  with  warm  cod-liver 
oil  inunctions,  with  striking  effect. 

2.  In  spasmodic  croup  an  emetic  is  to  be  given  at  once,  the  best  be- 
ing a  mixture  of  alum  and  syrup  of  ipecac,  of  which  the  dose  is  2j 
(4.0),  to  be  followed  by  irritation  of  the  fauces  with  the  finger  in  order 
to  facilitate  emesis.  In  severe  paroxysms  a  hot  bath  may  be  given  to 
aid  the  emetic.  In  case  the  dyspnea  is  not  checked  by  the  above  meas- 
ures, chloral  hydrate  may  be  exhibited  by  enema  (gr.  ij-v;  0.129- 
0.324)  or  a  whiff  of  chloroform  may  be  given.  The  local  application  of 
cold  (ice-collar,  ice-water  cloths)  is  useful,  and  sinapisms  placed  around 
the  throat  and  over  the  chest  also  tend  to  arrest  the  spasm.  I  am  con- 
vinced that  the  use  of  steam-inhalations  from  the  so-called  croup-kettle 
(Fig.  43)  is  of  signal  service,  and  should  be  more  widely  employed, 
particularly  when  it  is  inconvenient  to  use  the  hot-bath. 

Between  the  paroxysms  the  patient  should  receive  a  mild  laxative, 
such  as  calomel  or  castor  oil,  and,  in  addition,  the  treatment  appro- 
priate in  acute  catarrhal  laryngitis.  To  prevent  recurrences  an  envi- 
ronment calculated  to  increase  the  nervous  tone  of  the  child  is  to  be  pro- 
cured, and  it  is  especially  advisable  to  accustom  him  to  the  outer  air, 
though  protected  by  suitable  dress  and  without  undue  exposure  to 
draughts. 


TUMORS  OP  THE  LARYNX. 

These  mav  be  either  benign  (fibroma,  myxoma,  lipoma,  chondroma, 
adenoma,  angioma,  cyst)  or  malignant  (sarcoma,  carcinoma).  Of  these, 
fibroma  occurs  most  frequently,  and  with  an  especial  frequency  in  in- 
fancy. Navratil  ^  records  42  cases  of  multiple  laryngeal  papilloma  in 
children  whose  larynges  were  extensively  filled.  These  growths  may  also 
occur  in  chronic  laryngitis,  and,  like  other  tumors  of  the  larynx,  they 
commonly  spring  from  tne  vocal  cords.  Their  shape,  size,  and  tendency 
to  pedunculation  do  not  differ  from  their  characteristics  when  noted  else- 
where in  the  body. 

Symptoms. — Small  tumors  may  occupy  the  larynx  without  produ- 
cing symptoms.  The  first  feature  then  noted  is  hoarseness,  which  gradu- 
ally grows  worse  and  may  end  in  complete  aphonia.  If  situated  in  the 
upper  larynx,  cough  is  common,  and  when  the  tumor  causes  obstruction 
of  the  larynx  dyspnea  supervenes  and  tends  to  increase  in  severity.  A 
mobile  growth  may  cause  sudden  occlusion  of  the  glottis,  exciting 
orthopnea  and  threatening  asphyxiation.  To  confirm  the  diagnosis  a 
laryngoscopic  examination  is  required. 

The  prognosis  is  favorable  in  the  benign,  but  unfavorable  in  the 
malignant  forms. 

^matment. — This  is  altogether  surdcal,  though  Delavan  states 
that  3  cases  of  papilloma  have  been  cured  by  frequently  repeated  sprays 
of  absolute  alcohol.  Curetting  is  often  followed  by  a  recurrence,  while 
laryngo-fissure  and  thorough  removal  of  the  growths  restore  speech  and 
prevent  recurrence. 

>  Btrl  Hin,,  TTocA.,  Mar.  9,  1896. 
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EDEMA  OP  THE  LARYNX. 

Definition. — An  infikratioij  of  the  mucous  membraDe  of  the  Uryni 
with  serum,  adjecting  mainly  the  region  of  the  epiglottis  and  of  thearj* 
epiglottic  folds. 

Etiology, — Two  chief  classes  of  causes  are  operative:  (1)  Thoae 
that  excite  inflammation.  The  conrlition  may  complicate  acute  lami- 
gitis,  though  ofteDer  it  appears  in  chronic  affections  of  the  larynx,  and 
particularly  if  ulceration  be  associated  (e.  t/,  tuberculosis,  syphilis);  h 
may  also  appear  in  connection  with  certain  infectious  diseases,  such  *? 
erysipelas  or  diphtheria.  The  inflammation  inducing  the  edema  mtj 
extend  from  adjacent  parts,  m  tlie  neck,  pharynx,  and  other  urgauj. 
(2)  Factors  that  tend  to  excite  dropsical  efiiision.  These  may  he  gea- 
eral,  as  Briglit's  disease,  which  may  cause  a  fjuickly  developing  edemi 
of  the  lungs,  heart-aflTections,  etc. ;  or  they  may  be  local.  Among  the 
latter  are  enlargements  of  the  cervical  and  mediastinal  lymphatics 
anenry.'«m  of  the  arch  of  the  aorta,  thyroid  tumors,  etc, — /.  e.  conditions 
that  exercise  pressure  upon  the  jugular  veins, 

S3rmptome. — ^In  acute  cases  the  initial  disturbance  is  both  smidei 
and  severe.  There  is  dyspnea  that  tends  to  increase  rapidly,  aecoinp«* 
nied  hy  a  husky,  suppressed  voice,  with  augmenting  obstruction.  The 
respiration  may  become  stridulous,  but  there  is  no  cough.  The  larrii- 
goscope  reveals  marked  swelling  of  the  epiglottis  and  of  the  ary-epi* 
glottic  folds,  and  rarely  the  swelling  occurs  in  or  even  wholly  below  iht 
vocal  cords.  The  inserted  linger  may  detect  the  swollen  epiglottii, 
which  Tuay  also  be  seen  if  the  tongue-depressor  be  used. 

Diagnosis. — This  can  be  made  with  ease  from  the  rapidly  develop* 
ing  dy sjinea  soon  reaching  the  climax,  the  absence  of  cough  and  hoarse 
ness,  and  by  the  use  of  the  laryngoscope.  In  cases  in  which  the  epi- 
glottis can  be  felt  or  seen  a  laryngoscopic  examination  is  superfluousL 

The  prognosis  is  decidedly  unfavorable  except  in  the  event  of  earlj 
operative  interference. 

Treatment. — If  of  inflammatory  origin,  the  ice-bag  should  be  ap- 
plied to  the  larynx,  and  ice  should  be  allowed  to  constantly  dissolve  in 
the  patient^s  mouth.  Local  depletion,  preferably  by  leeching  the  front 
of  the  neck,  is  also  to  be  tried,  and  Levy  and  Laurens  ^  record  a  c;ise  lO 
which  a  cure  followed  this  measure.  If  intense  dyspnea  tends  to  per- 
sist,  scarification  of  the  edematous  parts  with  a  curved  bistoury,  the 
point  of  which  is  covered  with  adhesive  plaster,  must  be  promptiv  insti- 
tuted, and,  if  asphyxia  threatens,  tracheotomy  must  immediately  be  per- 
formed. Dropsical  edema  demands  scarification,  and,  if  relief  does  not 
follow,  tracheotomy. 


III.  DISEASES  OF  THE  BRONCHI. 


the  mucous  membrane  of   the   bronchial    tubes 

»  ArcJi.  gin.  *fr.  Mhl^  Dor.,  J 895. 


CATARRHAL  BRONOHITIS. 

(  Tra  t 'h  rvi-  hrttn  rh  ii  i^, ) 
Definition. — A  catarrhal  inflamnuition  of  a  part  or  the  whole    of 
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The  mucosa  of  tlwi 
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trachea  is  also  involved  to  a  greater  or  lesser  extent,  and  hence  the  term 
tracheo-bronchitis  is  quite  appropriate,  being  descriptive  of  the  seat  and 
character  of  the  disease.  Involvement  of  the  bronchioles  may  also  take 
place,  but  this  does  not  occur  without  an  involvement  of  the  correspond- 
ing alveolar  structure,  the  condition  being  then,  with  propriety,  termed 
*' broncho-pneumonia/'  Hence  the  term  "capillary  bronchitis,"  which 
is  still  often  employed  to  describe  the  latter  condition,  is  not  pertinent. 
A  certain  class  of  cases  is  met  with,  however,  in  which  the  catarrhal 
inflammation,  as  the  result  of  downward  extension,  implicates  the  smaller 
bronchial  tubes  without  involving  the  bronchioles ;  to  such  the  term 
*' capillary  bronchitis  "  might  be  appropriately  given. 

The  disease  may  be  acute  or  chronic,  both  of  these  forms  occurring 
either  as  a  primary  or  secondary  affection. 

AOUTB  BBONOHITIS. 

Pathology. — The  portions  of  the  mucous  membrane  of  the  trachea 
and  bronchi  that  are  implicated  become  reddened  and  swollen ;  they  are 
covered  with  mucus  and  mingled  with  epithelial  cells,  and  later  muco- 
pas.  Some  of  the  smaller  bronchial  tubes  are  dilated.  The  mucous 
glands  are  swollen. 

The  histological  changes  may  be  briefly  stated  as  follows :  desquama- 
tion of  the  ciliated  epithelium,  edema  and  swelling  of  the  submucosa, 
and,  in  the  severer  grades,  infiltration  of  the  latter  with  leukocytes. 

Btiology. — With  rare  exceptions  tracheo-bronchitis  is  produced  by 
the  direct  extension  of  a  catarrhal  inflammation  from  the  nares,  phar- 
ynx, and  larynx.  Rarely  the  bronchi  are  the  seat  of  primary  acute 
catarrh,  and  in  some  of  the  latter  instances  the  upper  air-passages  are 
implicated  secondarily,  constituting  a  reversal  of  the  usual  direction  of 
extension  above  referred  to. 

The  immediate  causes  are  mechanical,  chemical,  and  biological  irri- 
tants, which  act  directly  upon  the  tracheo-bronchial  mucosa ;  and  that 
bronchitis  is  frequently  due  to  infection  at  a  time  when  the  resisting 
power  of  the  system  is  reduced  there  can  be  little  doubt.  The  circum- 
stances disposing  to  bronchitis  are  numerous,  those  pertaining  to  the  in- 
dividual being— (1)  Age,  the  old  and  very  young  being  most  liable  ;  (2) 
Debility :  (3)  Occupation,  as  in  certain  trades  that  expose  to  irritating 
vapors.  Among  the  external  conditions  are — (1)  Climatic  factors,  par- 
ticularly variability  of  temperature  and  humidity ;  (2)  Seasons  of  the 
year.  '*  Catching  cold  *'  often  results  from  exposure  during  the  spring 
and  autumn  months,  when  the  meteorological  elements^  humidity  and 
temperature,  exhibit  greatest  variability.  These  two  conditions  depend 
substantially  upon  the  same  factors. 

Acute  tracheo-bronchitis  arises  as  a  secondary  condition  in  a  great 
variety  of  diseases,  a:8,  for  example,  the  exanthemata  and  other  acute 
infectious  diseases.  As  shown  elsewhere,  in  certain  instances  among 
this  large  class  of  diseases  the  bronchitis  is  dependent  upon  the  primary 
infectious  process,  but  in  many  others  it  is  due  either  to  the  inhalation 
of  pathogenic  irritants  from  the  throat  and  higher  air-passages  or  to  the 
retention  of  bronchial  secretions  that  are  apt  to  accumulate  and  decom- 
pose with  resulting  bronchitis.     The  accidental  inhalation  of  particles 
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of  food  and  saliva  may  also  lead  to  secondary  broDchitts^  or  the  oonil 
tion  may  be  secondary  to  chronic  affections  (e*  g,  Bright's  disease,  chroii 
valvular  disease  of  the  heart). 

Symptoms. — Bronchitis  of  the  larger  tubes,  which   extends  do« 
to  about  the  second  division  of  the  bronchi,  is  spoken  of  usually  asj 
"cold."     In  such  cases  the  onset  ia  marked  by  recurring  sensations < 
chilliness  and  by  coryza,  slight  sore  throat,  and  hoarseness,  while  in  youil 
and  feeble  children  convulsions  may  occur  early.     Mild  febrile  symj 
toms  may  appear,  the  temperature  ranging  from  101"^  to  108°  F.  (*^^.\ 
—39.4^   C.),   with  slight  acceleration  of  the  pulse,   and  there   mav 
aching  in  the   limbs  and   lumbar   region.      With  the  fully-devel*>fH 
attack  substernal  soreness,  sometimes  amounting  to  pain,  is  experienee 
especially  on  coughing,  and  the  pain  may  be  referred  to  the  inter 
muscles  and  the  Tine  of  insertion  of  the  diaphragm.     The  respiratioj 
are  increased  in   freijuency,  but  there  is  no  dyspnea.     There  mny 
thoracic  oppression  and  discomfort  until  the  bronchial  secretions  bec»>ii 
free,  and  there  is  a  cough  which  is  at  first  dry  anil  hard.      It  often  mn 
ifeats  itself  in  longer  or  shorter  paroxysms,  particularly  on  lying  doi 
and  on  rising  after  a  full  night's  sleep.     At  the  end  of  one,  two, 
more  dnys  the  cough  is  moist  and  attended  with  an  expectoration  whi^ 
is  at  first  mucoid  anil  scanty,  then  muco-puruleiit  and  free  ;  later  >t 
it   is  sometimes  distinctly   purulent.     With   free  expectoration   cot 
relief  to  the  patient.     Histologically,  the  sputum  consista  mainly 
pus-corpuscles  with  large  cells*  in  which  may  be  seen  the  so-caUod 
el  in  droplets  of  Virchow  and  carbon  particles. 

Fhysicul  Sijfas» — Upon  laryngoscopic  examination  the  mueooa  me 
brane  of  the  larynx  and  trachea  may  be  seen  to  be  reddened  and  cov- 
ered by  more  or  less  secretion. 

Inspection  and  palpation  of  the  chest  are  negative,  except  when  ibt 
finer  tubes  become  implicated  or  fever  is  present,  in  which  case  the  res- 
pirations may  be  observed  to  be  slightly  accelerated.  In  children  the 
increased  rapidity  of  the  respirations  is  more  common  and  reaches  a 
r  higher  degree.  Bronchial  fremitus  may  sometimes  be  felt.  PercusLsic 
■yields  negative  results,  save  in  very  rare  instances,  in  which  the 
occurs  a  decided  accumulation  of  secretion  in  the  tubes,  when  th»j 
may  be  found  impairment  of  resonance  posteriorly  below^  the  scapall 
Auscultation  usually  renders  audible  a  harsh  respiratory  murmur, 
less  freijuently  piping,  sibilant,  and  sonorous  rales.  In  the  adraQc 
atage  large  and  medium-sized  mucous  rales  are  frequently  prc^seni,  but 
are  by  no  means  always  discernible.  The  rfiles  appear  in  different  »eftti 
from  time  to  time,  and  after  coughing  may  altogether  disappear, 
only  to  reappear  later. 

The  prognosis  varies  with  the  previous  constitutional  state  of 
individual.      In  healthy  adults,  after  a  period  ranging  from  a  few  il 
to  two  weeks,  the  fever  subsides,  but  the  cough,  though  Icks  markc 
and  the  expectoration  usually  continue  for  a  variable  length  of  tit 
In  old  persons  and  in  those  greatly  debilitated,  as  well  as  in  those  off 
gouty  or  tuberculous   diathesis,   the  cases    pursue  a  more    protract! 
course.     There  is  also  in  these  subjects  a  tendency  on  the  part  of  tl 
<^tarrhal   i»rocess  to  extend  ilownward  until  the  finer  tubes*  art?  irnfJ 
cated.      Under  these  circumstances  life  may  be  endangered,  and  ev« 
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rarely,  terminateiL  In  the  old  and  very  young  the  bronchiul  secretions 
mre  imperfectiy  expectorated,  hence  they  gravitJite  to  the  iiio^^t  depend- 
ent pans,  an*l  tend  to  induce  bronehieetasis.  In  young  children  this 
downward  extension  of  the  affection,  with  resulting  bronehD-pncuinonia 
and  areas  of  collapse  in  conse<[uence  of  dilatation  and  occlu&^ion  of  the 
bronchioles  by  mtico-pns,  is  a  not   uneonimon   and  serious  event. 

The  diagnosis  is  reached  without  difficulty  through  the  syinj^toms 
(slight  fever,  cough,  and  expectoration),  the  acute  course,  and  the  [physi- 
cal signs  (harsh  respiratory  murmur,  dry  followed  by  moist  rales,  beard 
OD  both  sides  of  the  chest).  The  recognition  of  the  long  list  nf  cases 
that  constitute  the  seconihiry  forms  will  he  made  easily  possible  by 
noting  the  circumstances  under  which  they  arise. 

Differential  Diagnosis. — Bronchitis  can  readily  be  separated  frora 
j)Htumoti/ff  and  from  pfturtH^/  wttk  ejfmion  by  its  history,  by  its  lighter 
course,  and  by  the  different  character  and  general  ilistribution  of  the 
physical  signs,  especially  by  the  absence  of  the  signs  of  effusion  and 
consolidation. 

When  Ifrtmelio-pmumonia  develops  in  the  course  of  bronchitis,  dys- 
pnea and  fever  are  increased  ami  the  general  condition  becomes  nmch 
more  grave.  There  are  small  patches  that  yield  dulness  on  percussion, 
an*l  broncho- vesicular  breathing  with  moist  rules  can  he  detected  on 
auscultation. 

Bronchitis  cannot  be  separated  from  the  early  stage  of  ivhmpuHf- 
couijK  but  when  the  characteristic  cough  of  the  latter  is  heard  all  donht 
vanishes. 

The  bronchitis  of  meaghs  before  the  characteristic  eruption  appears 
in  distinguished  by  the  red  spots  upon  the  anterior  half-arches  of  the 
soft  palate. 

Localized  tuherathmH  nf  the  lumf  and  antt^'  miUarji  iuhereuIoMis  are 
apt  to  be  confounded  with  bronchitis.  The  points  of  difference  have 
been  given  in   the  discussion  of  the  former  fliseases. 

Treatment. — Not  infreijuently  a  ''cold  **  passes  through  its  several 
stages  without  rendering  the  patient  ill  enough  to  cause  hiui  to  seek  the 
advice  of  a  physician,  and  there  are  many  instances  in  wliich  but  little 
treatment  is  re^ptired,  apart  from  the  usual  household  measures  and  pro- 
tection against  cold  and  damp.  If  seen  early,  while  the  coryza  is  pres- 
ent, the  attack  may  often  be  aborted  by  the  use  at  bedtime  of  a  Dover's 
powder  in  combination  with  ([oinin  (gr.  iv-viij — 0.2r>t*-0./>lH) ;  this 
may  be  seconded  by  a  glass  of  hot  lemonade,  witii  or  without  a  portion 
of  whiskey,  and  either  a  hot  bath  or  a  mustard  footbulh.  The  follow- 
ing morning  a  saline  laxative  should  be  taken.  To  children  a  mild 
calomel  purge  followed  by  a  dose  of  castor  oil  may  be  a<lministered 
The  patient  should  he  kept  in  a  warm,  moist,  erjuable  atuios]diere — 
preferably  in-doors^ — ^and  during  this  period  he  should  take  divided 
dofies  of  (piinin  for  a  day  or  two.  If  the  above  mode  of  treatment  fail 
or  if  the  patient  does  not  come  under  observation  early,  the  main 
objects  of  treatment  should  be  (a)  to  render  the  secretions  free,  and  (/j) 
to  hasten  the  expulsion  of  the  sputum  after  it  has  been  loosened.  The 
first  leading  indication  is  to  be  met  by  the  use  of  diaphoretics,  diuretics, 
and  relaxants-  The  subjoined  formula  combines  these  classes  of  agents, 
and  will  be  found  to  be  highly  serviceable : 
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:^».  Potassii  citrat.,  3vj   (23.3); 

Liq.  ammonii  acetat.,  %y     Q48.0) ; 

Spt.  aeth.  nit.,  ^     (30.0); 

Vini  ipecac,  3ij     (2.0); 

Syr.  pruni  virg.,         q.  s.  ad  Sviij  (236.0). — M. 
Sig.  Sss  (2.0)  in  water  every  two  hours  until  the  secretions 
are  loosened. 

If  the  temperature  in  any  given  case  be  maintained  at  a  consid- 
erable elevation,  such  as  102^-103^  F.  (38.8°-39.4°  C.)  or  over,  tine- 
ture  of  aconite  (TTlxvj — 1.065)  may  be  added  to  the  above  mixture;  and 
if  there  be  present  much  tickling  with  distressing  cough,  due  to  irrita- 
bility of  the  affected  mucosa,  codein  (gr.  ij-iij — 0.129-0.194)  may  be 
added  to  the  same.  For  the  incessant  irritative  cough  which  is  present 
in  severe  forms  of  catarrh  opium  alone  is  really  effective.  When  the 
above  prescription  is  not  productive  of  free  secretion  and  troublesome 
cough  continues,  I  employ  the  following : 

'Bf,  Ammon.  muriat.,  3v  (20.0); 

Codeinse,  gr.  iv-vj  (0.259-0.388); 

Spt.  junip.  CO.,  |ss  (16.0) ; 

Mist,  glycyrrh.  comp.,      3iiss         (80.0) ; 
Syr.  pruni  virg.,    q.  s.  ad  5iv  (120.0). — M. 

Sig.  5J  (4.0)  every  two  hours. 

Apomorphin  is  also  excellent  as  a  soothing  relaxant  in  doses  of  ffr. 
^  to  1^  (0.003  to  0.006)  every  two  hours.  Mild  counter-irritation  by 
means  of  mustard-paste,  followed  by  the  application  of  iodin  once  daily, 
is  also  helpful.  The  patient  should  keep  to  his  room,  in  which  the  at- 
mosphere should  be  kept  moist  and  of  even  temperature.  The  expul- 
sion of  the  sputum  may  demand  stimulating  expectorants,  though  rarely. 
It  is  to  be  recollected  that  when  the  tracheal  secretion  becomes  copious 
the  period  of  convalescence  is  usually  reached,  and  stimulating  expec- 
torants are  then  entirely  unnecessary.  When,  on  the  other  hand,  the 
cough  is  no  longer  dry,  and  on  auscultation  the  r&les  are  found  to  be 
moist,  and  whilst,  at  the  same  time,  the  expectoration  is  expelled  with 
difficulty,  or  if  the  bronchitis  tends  to  become  chronic,  then  such  stim- 
ulating expectorants  as  senega,  squills,  and  ammonium  muriate  are  to 
be  employed.  In  cases  in  which  expectoration  continues  to  be  too 
abundant  terebene,  tar  syrup,  and  oil  of  sandal  are  to  be  resorted  to,  the 
choice  of  the  special  remedy  being  governed  by  the  requirements  of  the 
individual  instance. 

Debility  and  secondary  anemia  must  be  speedily  overcome  by  exhib- 
iting quinin,  bitter  tonics,  iron,  and  arsenic,  and  a  suitable  change  of 
air  often  yields  prompt  and  excellent  results  in  protracted  cases.  The 
treatment  of  the  various  forms  of  secondary  bronchitis  will  be  consid- 
ered in  their  appropriate  connections  in  this  work. 

Apart  from  the  method  above  given,  of  attempting  to  abort  the 
attack  in  children,  acute  bronchitis  is  in  the  main  to  be  treated  in  the 
same  manner  as  when  it  occurs  in  the  adult.  Opium,  however,  is  to  be 
used  very  sparingly,  and  generally  in  the  form  of  paregoric.  If  the 
secretion  is  abundant  and  imperfectly  raised,  it  is  well  to  administer  an 
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emetic,  such  as  the  wine  of  ipecac  (Sss-j — 2.0-4.0),  and  repeat  in  ten 
minutes  if  necessary.  If  dyspnea  be  urgent  and  cyanosis  be  marked 
in  the  lips  and  finger-tips,  a  prompt  emetic  is  then  imperative  in  order 
to  save  life.  A  child  suffering  from  acute  bronchitis  should  be  kept  in 
bed  until  the  fever  subsides. 

The  diet  during  the  dry  stage  should  consist  of  liquid  forms  of  nour- 
ishment, which  should,  for  the  greater  part,  be  taken  hot.  After  the 
*'cold'*  has  been  loosened  solid  food  should  be  resumed. 

OHBONIO  BBONOHITIS. 

F&thology. — The  lesions  of  chronic  bronchitis  manifest  considerable 
variety  both  as  regards  their  nature  and  extent.  The  epithelial  layer 
is.  in  great  part,  missing,  and  sometimes  the  mucous  membrane  is  quite 
thin.  In  consequence  the  longitudinal  elastic  fibers  appear  unduly 
prominent.  The  mucous  glands  and  the  muscular  coat  undergo  atro- 
phy in  long-standing  cases,  and  the  bronchial  tubes  are  dilated  (6ron- 
chiectasis). 

In  another  large  group  of  cases  the  mucosa  is  irregularly  thickened 
or  infiltrated  and  granular.  Small  ulcers  corresponding  to  the  mucous 
follicles  are  common,  and  almost  constantly  emphysema  develops  in 
consequence  of  secondary  changes  in  the  vesicular  structure. 

Etiology. — Chronic  bronchitis  may  either  be  primary  or  secondary. 
The  affection  is,  however,  almost  always  a  secondary  one,  and,  though 
sometimes  the  result  of  repeated  attacks  of  acute  bronchitis,  it  is  much 
more  frequently  caused  by  certain  chronic  complaints  and  certain  diath- 
eses, such  as  chronic  alcoholism,  rheumatism,  gout,  syphilis,  pulmonary 
tuberculosis,  pulmonary  emphysema,  organic  valvular  affections  of  the 
heart,  and  chronic  Bright*s  disease.  The  primary  form,  which  is  rare, 
is  the  result  of  exposure  to  wet  or  cold  or  to  the  daily  inhalation  of 
some  irritant  that  produces  and  maintains  a  low  grade  of  catarrhal  in- 
flammation (dust,  vapors).  When  chronic  bronchitis  follows  the  acute 
form,  we  are  often  able  to  detect  the  operation  of  some  favoring  cause, 
as  age,  climate,  and  season.  It  is  most  common  in  the  aged,  though 
younger  persons  occasionally  suffer,  and  it  occurs  by  preference  during 
the  cold  season,  oflen  recurring  regularly  in  the  cold  and  variable 
weather  of  autumn,  winter,  and  spring,  and  disappearing  in  summer. 
Sjnnptoms. — The  symptoms  are  similar  to  those  of  acute  bron- 
chitis, though  rather  less  severe.  Pain  is  rarely  present,  the  patient 
complaining  merely  of  a  feeling  of  substernal  constriction.  There  may 
he  soreness  at  the  base  of  the  chest  if  the  cough  be  frequent  and  severe, 
and  occasionally  in  the  epigastrium  as  a  result  of  traction  of  the  dia- 
phragm on  the  ribs.  Cough  is  not  a  constant  accompaniment,  however, 
hut  is  paroxysmal  and  varies  in  severity  and  frequency.  The  degree 
of  the  violence  of  the  paroxysm  depends  upon  two  factors — the  charac- 
ter of  the  bronchial  secretion  and  the  seat  of  the  catarrhal  inflammation. 
Thus  when  the  expectoration  is  tenacious  and  small  in  quantity,  and 
when  the  small-sized  tubes  are  affected,  cough  is  most  violent.  It  also 
varies  both  with  the  weather  and  the  season,  as  is  evident  from  the  fact 
that  there  is  often  an  absence  of  cough  in  summer,  while  it  returns  un- 
failingly with  each  winter. 
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The  expectoration  differs  widely  in  different  cases.  It  is  sometimes 
abundant  and  sero-mucous  in  character.  On  the  other  hand,  there  are 
cases  of  dry  cough  in  which  there  is  little  or  no  expectoration.  As  a 
rule,  however,  it  is  rather  copious,  and  either  muco-purulent  or  dis- 
tinctly purulent  in  character.  Fever  is  usually  absent,  though  ther« 
may  rarely  occur  a  slight  exacerbation  at  night.  The  appetite  remains 
good  as  a  rule;  the  bodily  weight  is  also  well  maintained,  and  the 
nutrition  may  manifest  little  or  no  impairment. 

Physical  Signs. — On  inspection  we  usually  note  undue  enlargement 
of  the  thorax,  with  a  decrease  in  expansile  movements  that  is  due  to 
the  associated  emphysema.  The  dyspnea  observed  is  due  either  to  the 
same  cause  or  to  associated  asthma. 

Percussion  yields  a  clear  or  hyperresonant  note.  Dulness  or  im- 
paired resonance  is  sometimes  met  with,  however,  during  acute  exacer- 
bations, and  especially  over  the  bases,  and  is  due  to  congestion  and  edema 
(Fox).  On  auscultation  rhonchi  of  various  forms  and  moist  r&les  are 
heard,  their  number  and  size  being  in  proportion  to  the  extent  of  the 
swelling  of  the  mucous  membrane  and  the  amount  and  fluidity  of  the 
secretory  products.  The  respiratory  murmur  is  somewhat  enfeebled, 
though  roughened,  and  the  expiratory  sound  is  prolonged  and  wheezy. 

Clinical  Varieties. — Special  forms,  depending  largely  upon  spe- 
cific causal  factors,  remain  to  be  described: 

1.  The  commonest  variety  of  chronic  bronchitis  has  been  called  the 
"  winter  cough  of  the  aged/*  and,  as  before  intimated,  is  usually  accom- 
panied by  emphysema  and  cardiac  disease.  For  this  form  the  gouty 
diathesis  is  often  responsible.  The  cough  occurs  in  paroxysms  that  are 
most  severe  at  night,  an<l  during  the  early  morning  hours  it  is  attendetl 
with  free  expectoration  of  the  secretion  that  has  accumulated  during 
the  night. 

2.  Bronchorrhea. — In  this  form  there  may  be  an  abundant  bronchial 
secretion,  composed  largely  of  serum  (bronchorrhcea  serosa)^  but  more 
frecjuently  perhaps  the  expectoration  is  purulent  and  thin,  containing 
greenish  or  greenish-yellow  masses.  It  may  at  times  be  thick  and  puru- 
lent. Dilatation  of  the  tubes  and  resulting  fetid  bronchitis  may  be  de- 
veloped as  secondary  conditions. 

8.  Fetid  Bronchitis, — In  this  variety  the  expectoration  emits  the 
characteristic  odor  of  decomposing  animal  substances.  The  fetor  may 
indicate  gangrene  of  the  lungs,  abscesses,  bronchiectasis,  decomposition 
of  matter  within  phthisical  cavities,  or  empyema  with  perforation  of  the 
lun^.  It  may,  however,  occur  independently  of  the  above-mentioned 
conditions,  and  hence  these  must  be  carefully  excluded  before  the  diag- 
nosis of  true  fetid  bronchitis  is  made.  In  the  latter  disease  the  expec- 
toration is  usually  copious,  and  on  standing  separates  into  three  layers, 
of  which  the  uppermost  is  composed  of  frothy  mucus,  the  intermeiliate 
of  a  serous  liquid,  and  the  lowest  of  a  thick  sediment,  that  presents  a 
granular  appearance  and  is  made  up  chiefly  of  small  yellow  masses — the 
so-called  Dittrich's  plugs.  These  plugs  are  characteristic  of  fetid  bron- 
chitis, and  are  the  cause  of  the  fetor.  On  microscopic  examination  the 
Dittrich's  plugs  are  seen  to  be  composed  of  micro-organisms,  chief 
among  which  is  the  Leptothrix  pulmonalis :  they  may  also  contain  pus- 
corpuscles,  fat-granules,  and  crystals  of  margarin. 
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The  condition  uiav  be  a  grave  aue.  and  associuted  with  it  may  be 
observed  ulceration  of  the  bronchial  tubes,  with  dilatation,  pneumonia, 
absce^^,  «jani:rene,  and  rarely  metastatic  cerebral  abscessc^a.  When 
putrefactive  chanjj;es  take  place  in  the  bronchial  secretion  in  the  course 
of  chronic  broncliitis  a  new  group  of  !*jmptoms,  as  a  rule,  immediately 
appears.  This  comprises  rigors  tliat  occur  at  irregular  intervals  and  are 
associated  with  high  fever  and  increased  prostration.  Cough  and  pain  in 
the  chest  also  become  aggravated,  but  these  acute  symptoms  may  shortly 
subside  and  the  usual  course  of  chronic  bronchitis  be  resumed.  Even 
oxtder  the  latter  conditions  fetor  of  the  breath  and  sputum  may  persist. 

4.  Dr^f  Catarrh. — The  cough  is  both  severe  and  paroxysmal,  and 
there  is  little  or  no  expectoration.  When  expectoration  is  present  the 
sputum  is  very  tenacious  and  is  expelled  with  great  difficulty.  An 
asthmatic  disposition  is  sometimes  noticeable  in  this  variety,  and  emphya- 
ema  is  commonly  associated.  The  dry  condition  of  the  bronchial  mu- 
cosa is  evidenced  by  sibilant  and  sonorous  rales  This  form  occurs  in 
old  persons,  as  a  rule. 

5.  Osier  has  describetl  a  form  of  chronic  bronchitis  that  occurs 
most  frequently  in  women*  and  dates  its  onset  from  a  comparatively 
early  period  of  life.  It  does  not  undermine  the  general  health.  The 
cough  is  most  pronounced  in  the  morning,  and  is  accompanieii  by  a  rela- 
tively small  amount  of  muco-purulenl  expectoration  (Siv-vj— 1*20.0- 
178.0  daily).  An  examination  of  the  chest  yields  negative  results.  The 
etiology  is  as  yet  uncertain,  although  the  condition  seems  to  proceed 
from  a  gouty  or  tuberculous  diathesis  in  some  instances.  1  have  had 
under  observation  for  several  years  a  young  woman,  now  agetl  twenty- 
eight,  who  has  from  time  to  time  during  the  last  five  years  suffered  from 
eczema  of  the  face,  and  in  the  intervals,  when  not  afflicted  with  this  dis- 

^Wse.  Las  manifested  the  symptoms  of  the  form  of  chronic  bronchitis  under 
discussion.     She  comes  of  arthritic  stock. 

Diagnosis. — The  diagnosis  of  chronic  bronchitis  is  rarely  difficult. 
Since  it  is  usually  a  seconthiry  condition,  it  is  of  the  utmost  importance 
to  determine  the  nature  of  the  ]>rimnry  affection.     An  examination  of 

w^^  heart  and  of  the  urine  nhould  not  he  overlookeil. 

^^  Pulmonartf  tubvn'uloiiin  is  to  be  discriminated  from  chronic  bronchi- 

'  tis,  and  the  distinctive  points  arc — (1)  A  clear  tubercuhjus  history.  In 
plithiiiis  there  are  fever  and  loss  of  flesh  and  strength,  while  in  chronic 

!  bronchitis  fever  is  absent  and  the  general  health  is  not  impaired,  (2) 
In  pulmonary  tuberculosis  the  signs  of  localised  Ciin.^idiclation  (usually 
at  one  or  other  apex)  appear  early,  while  in  chronic  bronchitis  the  vesic- 
ular structure  is  not  involve<l.  (3)  In  phthisis  the  sputum,  when 
examined  uiicroscopically^  shows  the  presence  of  the  tubercle  bacillus* 

I  Ib  acutt  pufmoitarif  tHherenhsin  the  fever,  dyspnea,  cyanosis,  and  in- 
creased prostration  constitute  a  group  of  features  that  should  serve  to 
airert  the  danger  of  its  being  contouniicd  with  chronic  bronchitis.  Co- 
existing pulnwnartf  empht/Mema  is  to  be  recogniz*'il  liy  the  characteristic 
sTttiptoms  and  signs  of  this  complaint.  Primtirjtf  frtit}  bronchtth  must 
be  differentiated,  as  must  also  the  other  conditions  previously  mentioned, 
in  which  the  breath  as  well  as  the  sputum  may  emit  the  characteristic 

I  fetor.  In  ahnce%%  of  the  lung  the  sputum  contains  shreds  of  lung- 
tiflsue,  including  elastic  fibers,  crystals  of  hematoidin,  chol  ester  in,  and 
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amorphoas  blood-pigment ;  usually  localized  dulness  and  broncbo-caT- 
ernous  breathing  coexist.  In  gangrene  there  are  contained  in  the  spu- 
tum shreds  of  lung-tissue,  but  separate  elastic  fibers  are  often  absent,  on 
account  of  the  presence  of  a  ferment  that  causes  a  solution  of  the 
elastic  tissue  (v.  Jaksch).  Bronchiectasis  is  usually  unilateral,  and 
gives  rise  to  areas  of  dulness  and  other  physical  signs  that  are  confined 
to  limited  areas,  while  in  chronic  bronchitis  the  signs  are  general. 

Prognaosis. — Recovery  is  the  exception,  though  improvement  may 
frequently  be  observed.  The  course  of  chronic  bronchitis  is  exceedingly 
protracted,  and  the  danger  from  the  late  development  of  certain  compli- 
cations and  sequels,  such  as  emphysema  or  right-sided  cardiac  disease, 
must  be  constantly  borne  in  mind.  Since  the  disease  is  generally  a 
secondary  afiection,  the  prognosis  in  most  instances  depends  upon  the 
outlook  in  the  primary  disease. 

Treatment. — The  treatment  falls  naturally  under  two  main  heads 
— (1)  Hygienic,  and  (2)  Medicinal. 

1.  Hygienic. — This  has  reference,  frequently,  to  the  removal  of 
various  noxious  influences.  When  the  patient  cannot  make  a  suitable 
change  of  air  during  the  cold  season,  he  must  keep  his  room  during  in- 
clement weather ;  he  should,  however,  be  allowed  to  spend  as  much  time 
as  possible  in  the  open  air  during  clear  and  pleasant  weather.  The 
vitiated  atmosphere  of  saloons  or  public  halls  is  to  be  avoided.  The 
patient  should  be  carefully  clad ;  he  should  wear  flannels  next  the  skin 
during  all  seasons  of  the  year,  but  his  outer  clothing  need  not  be  unu- 
sually cumbersome.  If  the  case  be  of  an  aggravated  type  and  the  cir- 
cumstances of  the  patient  permit,  he  should  be  sent  to  a  warm  latitude 
in  the  autumn,  in  order  thus  to  escape  the  effects  of  a  severe  northern 
winter.  It  is  an  excellent  rule  to  send  patients  in  whom  the  bronchial 
secretions  are  abundant  to  a  dry,  warm  climate  or  to  a  region  whose 
atmosphere  is  impregnated  with  the  balsamic  vapors  of  the  pine.  On 
the  other  hand,  patients  with  dry  bronchial  catarrh  are  most  relieved  by 
an  equable,  moist,  warm  climate.  Among  suitable  resorts,  those  that 
should  be  mentioned  are  the  Riviera,  Cannes,  San  Remo,  Sicily,  and 
Algiers  abroad,  and  Florida,  Southern  Georgia,  and  Southern  California 
at  home.  Change  of  air  becomes  not  only  a  means  of  relief,  but  also  an 
efiective  means  of  prevention  if  resorted  to  at  the  proper  time. 

Prophylaxis  also  includes  the  removal  of  any  diseased  conditions 
that  are  causally  related.  The  coexistence  of  cardiac  disease,  the  gouty 
diathesis,  albuminuria,  etc.  call  for  the  primary  treatment  of  the^e 
conditions. 

The  diet  should  be  generous,  but  not  stimulating,  and  articles  easy 
of  digestion  should  be  selected.  Wines  and  liquors  are  to  be  avoided 
unless  special  indications  for  their  use  exist.  Special  conditions*  how- 
ever  {e.  g.  albuminuria),  may  render  necessary  a  special  dietary. 

2.  Medicinal. — In  this  disease  medicines  are  palliative  in  their  effects 
rather  than  curative.  Relaxing  expectorants  are  to  be  avoided,  owing 
to  their  depressing  action,  and  the  stimulating  expectorants  are*  in  a 
majority  of  cases,  not  only  valueless,  but  hurtful,  since  they  are  liable 
to  lessen  the  appetite  and  disorder  the  digestion.  When,  however,  the 
sputum  is  muco-purulent  in  character  and  is  dislodged  with  difficulty, 
expectorants  of  this  class  (squills,  senega,  ammonium  muriate)  may  be 
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tried.     I  have  obtained  good  results  from  the  use  of  the  following  in 
cases  attended  with  severe  paroxysms  of  cough : 

^^.  OL  eucalypti,  Ji^ss-^iij  (6.0-12.0); 

Codeinje,  gr.  vj      (0.388). 

m  M,  et  ft.  capsuW  No.  xviij. 

^  Sig.  One  every  four  hours,  as  refjuired. 

Occasionally  potassium  iodid  exerts  a  curative  infiuence,  but  its  use 
may  he  limited  to  cases  that  are  due  to  the  syphilitic,  rheumatic,  and 
gouty  diatheses.  Five  or  ten  grains  of  the  iodid  four  times  daily  may 
be  exhibited,  and  should  there  hi*  present  a  syphilitic  taint  the  remedy 
should  be  posheil  to  the  limit  of  tolerance.  1*he  balsam  of  copaiba  is 
sometimes  efficacious,  several  iiistaticcs  in  my  own  experience  having 
I      yielded  to  the  following  combination : 

I  ^^.  Balaami  copaibie,  ^-Sij  (4,0-8.0) ; 

I Ammon,  muriat.,  sij        (H,0) ; 

^^^^^  Extr.  glycyrrh.  pulv.,  ^         (4.0). 

^^^^F  Mist  ammoniaet,     q.  s.  ad  f5iij  (96.0).~M, 

hB  Sig.  3ij  (8-0)  every  four  hours. 

"  Other  remedies  that  possess  great  value  in  certain  eases  are  creasote 

(in  ascending  doses),  turpentine,  terehene,  tar^  the  balsams  of  tolu  and 
Peru,  and  sandal-wood,     H.  C.  Wood  praises  sulphuretted  hydrogen  in 

,  cases  in  which  there  is  profuse  expectoration  :  '"  From  two  to  four  ounces 
of  the  saturated  watery  solution  may  he  administered  by  the  mouth  four 
or  five  times  a  day  or  until  the  breath  has  a  perceptible  odor." 

If  the  vital  powers  are  poor,  bitter  tonics,  as  iron,  quinin,  and 
strychnin,  and  other  measures  calculated  to  invigorate  the  system,  are 
indicated.  When  the  sputum  is  excessive  in  amount,  astringents  (zinc 
sulphate  and  oxid)  are  sometimes  useful.  Astringents  may  also  be  used 
with  advantage  in  the  form  of  a  spray  when  the  expectoration  is  too  free. 
On  the  other  hand,  sprays  from  properly  selected  solutious  (e.  g.  am- 
moniura  muriate,  gr.  v-x  ad  .^ — (5,3^4-0.648  ad  32.0)  arc  valuable  in 

'       assisting  expectoration.      In  fetid  bronchitis  sprays  of  antiseptic  solu- 

kiions  are  to  be  used,  and  the  following  will  be  found  serviceable  : 
:^^.  Acidi  carbolici,  gr,  ij-iv  (0,129-0.259); 

Olei  eucalvpti,  TH ij-iv    (0,133-0,266); 

I  Aipne,       ^  ^  (32,0), 

I  Sig.   To  be  inhaled  from  a  steam-  or  hand-atomizer  three  or  four 

I  times  daily. 

Pneumato-therapy  has  given  brilliant  results  in  certain  instances,  and 
more  particularly  in  those  of  asthma  and  emphysema. 


BRONCHTECTASIS. 

Definition* — The  universal  or  circumscribed  dilatation  of  the  bron- 
chial tubes. 

Pathology* — Two  main  forms  are  recognized— the  cylindrical  or 
simple*  and  the  saccular,  and  both  of  these  may  be  met  with  in  the  same 


-J 


488 


DISEASES  OF  THE  RESPIRATORY  SYSTEM. 


lung.  Rarely  the  condition  is  congenital.  It  may  be  general  or  pM^ 
tial,  the  forraer  variety  being  always  unilateral,  the  latter  .sotiiHima 
bilateraL  In  universal  hronehiei'tasts  the  bronchial  tubes,  througbout 
their  extent,  are  the  seat  of  numerous  saceuli  communicating  with  uoe 
another.  These  present  smrioth,  shining  walls,  except  in  the  moj-t  de- 
pendent parts,  where  ulcers  arc  souietimt*s  seen.  Extreme  conditions 
of  dilatation  may  take  the  form  of  huge  cysts,  which  may  extend  to  the 
periphery  of  the  lung ;  the  lung-tissue  lying  between  the  saceuli  then 
becomes  cirrhotic  as  a  rule.  In  partial  dilatation  the  bronchial  mucous 
membrane  is  implicated,  with  an  occasional  narrowing  of  the  lumen, 
Most  commonly  these  narrow ings  are  cylindrical,  though  they  may  In* 
saccular,  and  rarely  fusiform.  The  partial  is  much  more  common  than 
the  general  variety. 

Histology, — When  the  walls  of  the  larger  dilatations  are  examiii«<l 
microscopically,  the  cylindrical  epithelium  is  seen  to  be  replaced  by  » 
pavement  epithelium.  The  elastic  and  muscular  layers  are  thin,  and 
the  fibers  are  usually  separated.  Contained  in  these  dilatations  are 
frequently  foumi  secretions  that  may   he  fetid. 

Etiology, ^ — The  manner  in  which  bronchiL'Ctasis  is  produced  may 
vary,  though  in  the  mujority  of  instances  the  condition  donbtless  arises 
from  an  involvement  of  tlie  bronchial  mnt-osa  that  extends  to  the  sab- 
mucous  tissues  and  leads  to  muscular,  fibrous,  ami  cartilaginous  atrophy. 
These  changes  ren«ler  the  wall  of  the  tube  unable  to  resist  the  pre.ssare 
of  the  air  in  violent  paroxyms  of  cough,  and,  once  the  process*  of  dila- 
tation is  crjramenced,  the  accumulated  secretions  tend  by  their  weight 
to  further  disten<l  the  already  weakened  walls.  Thus  the  elasticity  of 
the  latter  is  impaired,  and  finally  destroyed.  The  etiological  factors 
show  the  aifection  to  be  secondary  as  a  rule,  and  are — ^(1)  Chronic 
bronchitis  and  emphysema,  chronic  phthisis  (usually  when  the  seat  of 
the  dilatation  ir^  at  the  apex),  hroncho-pneumonia  (in  children),  and 
compression  of  a  bronchus  by  a  solid  tumor  or  aneurysm.  (2)  Great 
thickening  of  the  pleura,  especially  when  associated  with  bronchitis  or 
interstitial  pneumonia,  w^ith  contraction  of  the  lung.  (3)  Rarely  it  is  i 
congenital  lesion,  and  is  then  usually  unilateral. 

Among  predisposing  comiitions  are — {a)  Atfe^  bronchiectajtis  being 
most  common  in  adult  or  middle  life ;  and  {b)  Sfx^  it  being  more  com- 
mon in  males  than  femalt^s. 

SymptotnS. — There  is   always   cough,    and   this  usually  occur*  in 
prolonged  and  severe  paroxysms.     The  attacks  take  place  most  gener- 
ally after  the  dilated  tubes  fill  in  the  morning,  and  a  change  of  posture 
mjiy  excite  them.      Accompanying  the  cough  there  is  profuse  expecton- 
tioii,  wfiich  may  amount  to  a  pint  or  more  in  twenty-four  hours.     The 
a]uitum  is  grayish-bnjwn  in  color  and  niuco-purulent.  emitting  a  sour  or* 
tnort;  frc^nently,  a  horribly  fetid  udor.     (*n  standing,  the  expectoration 
ieparates  into  three  strata — the  nfujermost,  of  brownish  froth  ;  the  mid- 
Uc,  of  a  thin,  sero-mucons   fiuid ;  and   a  thick  sediment,  of  cells  aoii 
ranular  debris.     Examined  microscopically,  the  sputum  is  seen  to  be 
>in posed  chiefiy  of  pus-corpuscles,  with  which  arc  intermingled  Char- 
>t-Leyden    and    fatty*acid    crystals,   the  latter  being  arranged  in  the 
irm   of  bundles ;    also  leptothrices,   vibrios,   and  bacteria  are  found, 
iSastic  fibers  may  be  observed  if  ulcers  be  present. 
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Dyspnea  is  noted,  but  is  not  a  prominent  symptom,  unless  some 
ither  clironic  affections  of  the  chest  already  coexist  or  some  compli- 
cation arises.  Hemoptj^sis  occcurs  rarely,  and  may  be  due  to  the  bron- 
chiectatic  lesion. 

Physical  Signs. — These  dift'er  in  character  according  to  the  size,  situ- 
ation, and  nature  of  the  dilatation,  and  also  according  to  the  condition 
of  the  surrounding  lung-tissue. 

On  inspection  retraction  of  the  chest-wall  may  be  noted  when  chronic 
pleurisy  and  interstitial  pneumonia  are  associated.      The  tactile  fremitus 

I  is  usually  increased,  but  may  rarely  be  diminished.  The  j}erruHi<i'on 
resonance  is  impaired  or  even  flat,  and  on  imtseulftttiott  bronciiial  breath- 
ing is  heard,  with  occasional  niles  that  have  a  metallic  *juality,  A  snc- 
cular  dilatation  immediately  beneath  the  pleura  may  give  a  tympanitic 
note,  and  may  also  give  typical  cavernous  or  amphoric  respiration.  These 
aigns  are  generally  discoverable  at  the  base  of  one  or  other  lung. 
I>iagllOsis* — Simple  dilatation  of  slight  degree  may  exist  without 
appreciable  signs,  and  in  other  instances  the  breathing  is  bronciio- vesic- 
ular over  localized  areas,  with  r4les  displaying  increased  metallic  quality. 


I 
I 
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Saccclael  BiioKcuiErTAsia. 

History    of   chronic  bronchitis,   chronic 
pleurisv,  and  interstitial  pneumonia,  or 
of  foreign  tiody. 
Cough   is  paroxysmah  and  sputum  cha- 
racteristic and  copious- 
Tubercle  bacillus  aWnt. 
Course  longer,  with  little  impftirment  of 
Uie  general  health. 


PltLMONARV    TirBCR€l  LOSia. 

History  of  coup[h,  bemoptjais^  with  pro- 
j^resrtive  Iorr  of  fleuli  and  strength, 
Fainilv  history. 

Cough  \ki9»  ptiroxyi^maL  Sputum  num- 
mular in  the  sta^e  of  cavity. 

Tubercle  bacillus  pn'tsent. 

Course  relatively  i^liorter,  i^owers  of  the 
system  progressively  umiemiiaed. 


Generally  |*rogre8give^  more  frequently  at 
one  or  other  apex. 


I 


Phjmcal  Signii. 

The  oondition  is  persistent,  but  non-pro- 
gressive. Usually  located  near  base 
posteriorly. 

CSmimncrihed  empyema  with  a  fistulous  connection  with  the  lung 
may  simulate  hroncbiectasis.  There  is  often  in  sjich  cases  a  elear  his- 
torV  of  an  acute  illness  with  a  sudden  onset,  the  symptoms  pointing  to 
pleural  inflammation  :  or  there  is  a  period  of  gradually  increasing  ill- 
health  with  thoracic  oppression  and  dyspnea,  especially  on  exertion. 
In  either  event  the  patient  suddenly  expectorates,  at  irregular  intervals, 
large  tpiantities  of  purulent  matter.  Adinojjit/vfmA  may  also  cause 
conditions  that  simulate  hronchiectasis.  The  diagnosis  may  be  nuide  by 
finding  grnnnlur  particles  containing  the  actinomyees  in  the  sputum. 

Prognosis.— A jmrt  from  certain  remote  dangers  (t\  //-  ahscess.  gan- 
grene), these  eases  pursue  a  favorable  but  exceedingly  protracted  course. 

Treatment. -^T be  lesion  being  a  permanent  one,  there  is  no  known 
remedv  that  will  either  abridge  or  influence  the  course  of  the  affection* 
Again,  since  the  cough  is  protracted  and  attended  with  profuse  expee- 
toration^,  sedatives  and  ordinary  expectorants  are  contratndicatcd.  For 
the  fetor,  antiseptics  are  to  be  employed  both  topically  and  internally^ 
and  a  solution  of  carbolic  acid  (1-8  per  cent)  or  thymol  (1  :  1000)  is 
to  be  used  by  inhalation.  Internally,  terebene  (TRv-x — 0.333-0.666) 
IB  capsules  every  four  hours  is  valuable;  also  creasote  in   increasing 


490 


DISEASES  OF  THE  EESPIRATORr  SYSTEM, 


doses  (Htj— 0.066,  increasing  by  TTlj  each  (lay»  till  lllvj — 0 J199 — %!^ 
taken  three  times  daily)  is  to  be  persistently  em  ployed  . 

Should  the  above  methods  prove  unavailing,  intrathoracic  iiyecuons 
of  disinfectants  are  often  resorted  to  with  griitifying  results. 

In  instances  in  which  the  dilatation  is  situated  superficially  M'i  i* 
not  amenable  to  therapeutic  measures,  it  may  be  freely  opened  iO*l 
thoroughly  drained. 


BRONCHIAL  STENOSIS, 

Definition. — Narrowing  of  the  bronchus,  due  either  to  constrictioft 

or  to  comiircj^siou* 

Pathology  and  Etiology. — (a)    Sfenogis  due   to   CongtHetion  — 

This  form  is  most  fretjuently  occasioned  by  the  presence  of  forinETB 
bodies ;  by  new  growths  (polypoid)  within  the  hronehi,  or  by  gnmtliA 
without,  extending  from  the  lung  to  the  bronchi,  and  in  the  cai^e  of  the 
smaller  bronchi  by  swelling  of  the  mucosa.  The  bronchial  walls  ftl*o 
sometimes  become  thickened  by  inflammatory  exudates  in  certain  acjut^ 
and  chronic  affections,  such  as  syphilis,  tuberculosis,  and  glanders. 

(h)  tStenoaw  due  to  CompreHsion, — Compression  of  one  or  more  hroD* 
chi  may  be  met  with  in  a  variety  of  enlargements  involving  the  oi^sa 
within  the  thorax,  among  which  are  aneurysm,  echinococcus  cyst,  solid 
tumors,  enlarged  glands,  mediastinal  and  pulmonary  abseessC'S,  and  ex- 
tensive pleural  effusion. 

Symptoms*— The  symptoms  do  not  depend  upon  the  cause  of 
the  obstruction,  but  their  extent  and  character  are  in  proportion  to 
the  size  of  the  bronchus  affected  and  the  degree  of  stenosis,  Dv&- 
pnea  is  the  most  conspicuous  symptom,  and  when  this  is  marked  the 
accessory  muscles  of  respiration  are  brought  into  active  play,  and  still 
the  proper  filling  of  the  lungs  with  air  is  not  accomplished.  Uftdcr 
these  circumstances  the  air  in  the  lungs  becomes  rarefied,  and  inatwd 
of  normal  expansion  everywhere  the  lower  part  of  the  sternum  and  the 
lower  ribs  arc  retracted  on  inspiration,  and  expiration  is  aecomplisW 
only  with  difliculty.  Obstruction  of  the  primary  bronchus  on  eitkr 
eide  of  the  chest  would  naturally  be  foUoweil  by  inspiratory  retraction 
of  the  inferior  part  of  the  chest-wal!  and  intercostal  spaces  ufion  tbc 
affected  side.  It  is  to  be  recollected  that  the  movements  of  the  larynx 
are  slight  in  bronchial  stenosis,  while  they  are  marked  in  laryngeal  ob- 
struction. Cough  and  expectoration  are  sometimes  present,  and  febrile 
development  of  moderate  severity  is  often  nnted. 

Phyflical  Signs. —  InHpeetiffH  shows  defective  respiratory  movement 
upon  the  side  involved.  The  local  tactile  fremitus  is  diminished  or 
absent  upon  the  affected  side,  owing  to  the  obstruction  to  the  pasiig* 
of  the  vibrations  of  the  voice  to  the  pulmonary  periphery.  The  /wf*j 
cumion-note  remains  unaltered,  thotigh  less  influenced  by  forced  respir 
tion,  and  particularly  expiration,  than  in  health.  Pulmonary  atele 
may  occur  as  a  secondary  event*  and  is  shown  by  dulness  on  percu 
The  auseultaforf/  signs  consist  of  a  greatly  diminished  vesicular  murmfl 
on  inspiration,  due  to  the  diminished  amount  of  air  entering  the  ail 


cells  (luring  inspiration,  and  the  presence  of  rfiles,  sibilant  and  sonor- 
ous in  eluiracter,  at  the  seat  of  obstruction.  Obstruction  of  a  small 
brouchus  may,  however,  be  present  without  appreciable  physical  signs, 
owintr  to  the  fact  that  the  surroiiuding  lung-tissue  may  take  on  cora- 
pe II  sa  t  o ry  em  p h y se m  a . 

IMagHOSiS. — The  nature  and  site  of  the  affection  may  be  determined 
by  auscultation,  and  sibilant  and  sonorous  rfiles  will  be  conspicuous  at 
the  point  of  constrictjon.  A  clear  history,  together  with  a  careful  in- 
vestigation of  antecedent  affections  of  the  thoracic  organs  leading  up 
to  the  stenosis,  are  factors  that  must  furnish  the  etiological  data  in  indi- 
vidual eases  after  the  exclusion  of  foreign  bodies  us  the  possible  cause. 
Tracheal  or  laryngeal  stenosia  may  be  eliminated  by  careful  laryngo* 
scopic  examination. 

Prognosis. — The  duration  is  indefinite,  though  usually  protracted, 
and  most  cases  yield  an  unfavorable  prognosis.  In  those  instances, 
however,  in  which  the  narrowing  is  due  to  foreign  bodies  the  latter 
mav  rarelv  be  dislodged  and  fortunately  ejected,  thus  averting  danger 
to  life. 

Xroatment. — The  treatment  must  be  addressed  to  the  cause  in  in- 
dividual cases.  Obviously*  the  (jucstion  of  the  removal  of  foreign 
bodies  from  the  bronchi  falls  within  the  domain  of  surgery,  though  the 
administration  of  an  emetic  has  been  followed  by  complete  success  in 
certain  instances.  Obstruction  due  to  stenosis  of  a  main  bronchus 
may  be  treated  by  dilatation  with  bougies,  the  treatment  of  course  being 
carried  out  by  a  specialist. 


ASTHMA. 

(Bronchial  Asthma,) 


I  Definitiotl, — A  chronic  affection,  characterized  mainly  by  paroxys- 
mal dyspnea,  due  to  contraction  of  the  muscles  of  the  smaller  bronchi. 
The  paroxysmal  dyspnea  produced  by  arterial  contraction  is  also  termed 
asthma  )>y  many  writers. 

Fathology. — ^True  asthma  is  a  neuropathic  disease.  In  a  majority 
I  of  the  cases,  however,  there  is  more  or  less  hyperemia  of  the  bronchial 
mucosa,  due  to  pneumogastric  or  vasomotor  functional  disturbances, 
antl  also  a  characteristic  exudate  of  mucin.  In  a  smaller  number  there 
may  be  no  lesions  whatsoever,  and  the  condition  is  a  pure  neurosis,  often 
of  reflex  origin.  Instances  that  come  to  autopsy  present  the  morbid 
changes  peculiar  to  chronic  bronchitis,  pulmonary  emphysema,  and  right- 
ventricular  hypertrophy  with  dilatation, 

Etiology.— There  is  present  either  a  constitutional  peculiarity  or  a 
singuliir  susceptibility  of  the  local  muscular  fibers  to  spasmodic  con- 
traction, both  of  which  are  of  unknown  nature.  The  exciting  factors 
are  very  various,  but  may  be  groujicd  under  four  beads  : 

(1)  Acute  BromcliitiB. — It  must  not  be  forgotten,  however,  that  a 
bronchitis  may  be  set  up  by  the  paroxysms.  Curschmann  has  observed 
alBO  a  local  croupous  inflammation  of  the  smaller  bronchioles  in  some 
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ImcnbeA  as  iironehitjh'tift  fu/o/m^A- r,  »0d   which 
seems  to  have  jijiven  rise  to  the  seizures  in  grave  cases. 

(:2)  The  inhalation  of  niiraeroos  ari<l  widely  various  irridsnU.  i* 
chemical  vapors,  smoke,  fog,  dust,  and  fUiauatious  from  plants  or  cer- 
taiu  animals. 

(3)  Eeflez  Oaiiies. — ^The  causal  connectiou  between  chronic  iaflam- 
mat  ions,    nasal   polypi,  and  other  obstructive   affect  ions    of   the  &aal 
chainbors  and  asthma  is  a  subject  that  is  appre<*iate*i  by  the  ^pecialiJt 
In  the  same  ^^i\\\  gastric  disturhan<-*i.'s  and,  as  1  have  ohserve^l  in  a  fi'wl 
instances,  intestinal  irritation  are  product ive  of  this  complaint, 

(4)  Astlimu  may  be  secondary  to,  and  most  probably  excited  by. 
cardiac  disease,  emphysema,  gout,  rheumatism,  syphilis,  Bright'^  dis- 
ease, emotional  excitement,  and  irritating  lesions  in  the  region  of  ibe 
medulla.  Possibly,  some  of  the  latter  affections  merely  constitute  prt** 
disposing  factors.  In  this  connection  it  is  to  be  pointed  out  that  indi- 
vidual liability  to  the  disease  depends  upon  the  special  etiologic  factur. 

Fredisposmg  Causes. — Heredift/  takes  first  place,  and  is,  when  dii*coT- 
erable,  well  marked;   it  is  noted  in  about  50  ])er  cent,  of  all  cases.    The 
complaint  is  about  twice  as  freijuent  in  males  as  in  females,  and,  if  wifl 
except  hay  asthma,  it  is  more  prevalent  in  winter  and  early  ppring  tbio  ^ 
during  the  warm  season. 

Clitlical  Histoiry,— Hyde  Salter's  collective  statistics  ehow  thsit 
prodromal  symptoms  appeared  in  about  one-half  the  instances  (in  lU 
out  of  226  cases).  They  differ  widely,  but  are  chiefly  nervous  in  a 
great  proportion  of  cases,  and  ajvpear  as  irritability  of  temper.  cithiT 
depression  or  unusual  bnoyaticy  of  spirits,  headache,  neuralgia,  drowsi- 
ness, and  vertigo.  Abundant  diuresis  and  digestive  disturbances  t^nd 
to  appear. 

The  attack  usually  comes  on  in  the  nij^ht  during  sleep,  and  At  4 
definite  time.  It  may  develop*  however,  while  awake  on  again,  thouj^h 
rarely,  during  the  day.  The  onset  may  be  sudden,  but  perbaps  inore 
fre<[ut'ntly  the  patient  first  experiences  a  moderate  grade  of  dyspfjca 
and  thoracic  constriction.  This  augments  with  nnwoniefl  rapidity,  an«l 
often  attains  to  an  inordinate  degree,  until  the  patient  feels  smothered* 
sits  n]>,  grasps  bis  knees  with  his  hands,  or  places  the  palms  upon  the 
bed  so  as  to  raise  the  shoulders  and  thus  reinforce  the  accessory  nutf* 
cles  of  respiration.  If  the  attack  be  severe,  he  rushes  to  an  open  win- 
dow when  able  to  leave  his  bed,  or  sits  on  a  chair  and  places  Uis  arm* 
on  the  back  of  another  chair,  so  as  to  fix  the  shoulders  and  thUvH  gi^tj 
purchase  to  the  auxiliary  muscles  of  respiration  while  frantically  eM 
deavnring  to  maintain  tiie  act  of  breathing.  The  face  is  pale,  anxioai»| 
and  soon  is  bedewed  with  cohl  perspiration,  while  the  lips,  eyelids,  and 
fin<^er-tips  are  livid,  owing  to  defective  oxygenation  of  the  blood,  Thf 
temperature  becomes  subnormal  and  the  pulse  feeble  and  rapid.  Tl*' 
clinical  picture  wears  an  alarming  aspect,  but  in  uncomplicated  ca^fs 
death  never  siijicrvenes. 

Physical  Signs. — Inapection  shows  enlargement  of  the  chest,  which  iD 
the  advanced  stage  becomes  barrel-sliaped.     The  reason   for  this  ij»  th 
presence  of  an  increased  amount  of  air  in  the  thorax  with  a  total  inahiJ 
ity  to  expel  it.     The  respirations  are  diminished  in  frcijuenry  to  12  i 
10  per  minute.     The  natural  rhythm  is  also  greatly  disturbed,  and  in^ 
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ASTHMA. 

spiration  is  seen  to  be  short  and  gai*ping,  ami  folio  wed  immediately  by 
expiration,  which  n^  greatly  prolonged.  The  expansile  movement  of  the 
chest  is  very  limited,  and  in  inverse  ratio  to  the  patient^s  efforts  at 
breatliing.  There  i^  towering  of  the  diajdiragm.  PaiiMiti**n  is  negative 
in  its  {iractical  results.  Pereurnhn  yields  a  hyper-resonanee ;  in  ad- 
vanced cases  with  associated  emphysema  semi-tympaiiitic  resonauce  is 
common.  On  aun*niHatioti  the  inspiration  is  fountl  to  be  short  and 
feeble,  and  the  expiration  much  prolonged  and  aceonipanied  by  a  low- 
toned  wheezing  sound  that  may  also  be  audible  to  onlookers*  A  great 
variety  of  dry  nlles  are  Iieard^  chiefly  liigh-p itched,  sibilant,  and  sonor- 
ous, that  are  more  markeil  on  expiration  than  inspiration.  They  also 
change  their  ehitracter  and  ;?ituation  frf<^uently.  At  the  close  of  the 
attack  moist  nlles  may  be  heard,  and  occasionally,  when  bronchitis 
complicates  asthma,  the  moist  rrdes  may  be  combined  thronghuut  the 
paroxysms. 

The  Jttration  of  the  attack  is  various,  ranging  from  a  few  minutes 
to  several  hours,  though  rarely  it  may  endure  a  week  or  two.  with 
Sfiontaneous  remissions  during  the  day  {t>.  <j.  when  chronic  bronchitis 
coexists).  I  sually  it  subsides  abruptly,  with  the  expectoration  of 
rounded  gelatinous  masses  and,  later  still,  of  muco-purulent  material. 
The  former,  when  tloated  in  water,  are  found  to  lie  compose<l  of  the  so- 
called  Ciirselimaiurs  spirals  (mucous  moulds  of  the  .smaller  tubes),  and 
the  spiral  character  of  these  small,  ball-like  pellets  may  even  be  detect- 
able with  the  naked  eye.  When  examined  mieroiscoin colly  their  spiral 
structure  is  evident.  Two  forms  are  recognized:  (1)  Composed  of 
mucin ^  arranged  spirally ;  in  its  meshes  may  be  observed  alveolar  cells, 
maDy  of  which  have  undergone  fatty  degeneration*  (-)  A  perfectly 
clear  and  tran.sluccnt  filament  that  is  most  probably  composed  of  trans- 
formed mucin  and  occupies  tiie  center  of  the  coik^d  spiral  of  mucin.  In 
the  early  stage  of  the  attack  Curschniann's  spirals  (Fig.  44)  are  invariably 
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Tig.  44,— Curechmann'a  spirals. 


present  in  the  expectoration,  and  in  many  instances  Leyden's  octahedral 
crystals  are  also  visible.  For  a  time  the  latter  were  supposed,  though  erro- 
neously, to  excite  the  paroxysms  by  means  of  their  irritating  character. 
Similar  crystals  arc  found  in  the  semen,  as  well  as  in  the  blood  in  cer- 
tain conditions  (e*  <f^  leukemia).  Miiller,  Fink,  Leytlen,  and  others  have 
demonstrated  extremely  large  numbers  of  eosinophile  leukocytes  in  the 
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sputuui,  Fiok  and  Gabritchewski  likewise  have  found  a  large  excea*. 
up  to  15  per  cent.,  of  eosinopiiile  leukocytes  in  the  blood.  Y.  Noord<;n 
and  Swerchewski  found  the  same  increase,  but  only  at  the  times  of  th* 
attack  H. 

Diagnosis. — A  clear  history,  together  with  the  physical  signs  ^i 
a  microscopic  examination  of  the  sputum,  should  lead  to  correct  results., 
The  history  alone  is  inadequate  to  put  the  physician  upon  the  rigbj 
track.     Lanpiijeai  aff'eetions^  which  give  rise  to  spasm    of  the  glotlid 
and  ilyspnca,  are  to  be  eliminated  by  the  alteration  of  the  voice  and  tb 
aphonia   which   are  usually   present,   while  the  characteristic   phvsir 
signs   of  asthma  are  absent.     Again,  the  dyspnea   is   inspiratory,  ooll 
expiratory  as  in  asthma. 

Emphif^ema  may  be  confotmded  with  asthma.  The  presence  of  re«Of- 
nized  causes,  of  typical  physical  signs,  and  the  paroxysmal  dyspnea  in 
asthma  are  the  chief  points  of  distinction  from  emphysema.  The  apu- 
turn  should  be  examined  microscopically  if  doubt  remain. 

Course  and  Prognosis, — In  mild  cases  of  asthma  there  may  bekt 
one  or  two  nocturnal  paroxysms-,  with  entire  freedom  from  cough  and  dys- 
pnea during  the  following  day.  On  the  other  hand,  in  severe  eases  thert 
is  a  repetition  of  the  paroxysms  from  tliree  to  five  or  six  nights.  Under 
these  circurastauces  in  the  intervals  (usually  corresponding  to  the  period  of 
day)  there  are  slight  wheeling  and  some  cough.  In  kmg-standing  cisci 
asthma  leads  eonatantly  to  the  development  of  chronic  bronchitis  and 
emphysema,  and  in  such  these  affections  are  invariably  combined.  The 
paroxysmal  character  of  the  affection  is  often  partly  or  wholly  lost,  the 
patient  rarely  being  entirely  free  from  asthmatic  dyspnea,  combined  with 
cough  and  muco-purulent  expectoration.  The  periodicity  of  the  attacks 
varies  greatly  ;  in  some  it  recurs  monthly  or  at  even  shorter  intervals,  and 
in  others  only  annually. 

There  is  rarely  any  danger  to  life,  except  when  the  secondary  affection 
is  emphysema  and  its  remote  conse(juence  is  dilatation  of  the  right  vea- 
tricle ;  but  the  percentage  of  cases  in  which  recovery  actually  takes  plice 
is  comparatively  small,  since  the  affection  may  reappear  long  after  the 
paroxysms  have  ceased  to  recur  in  the  usual  manner. 

Treatment, — The  indications  for  treatment  are — (1)  to  cut  short  the 
paroxysms,  and  (2)  to  prevent  a  recurrence  of  subserijuent  attacks. 

(1)  To  bring  relief  during  the  paroxysms  we  should  ascertain  the  ex- 
citing cause,  and  remove  it  promptly  if  possible  to  do  so.     In  one  of  my 
own  cases  a  prolonged  paroxysm  was  cut  short  by  a  calomel  purge  fol- 
lowed  by  an  enema.      An   overloaded  stomach  calls  for  an  emetic,  %x\i\ 
other  causal  factors   are  sometimes  removable  (e.  <],  congestion  of  tbtj 
nasal  mucosa,  dust,  animal  and  vegetable  emanations).     If  the  cause  iiJ 
irremovable,  the  patient  should  he  kept  in  a  large  ami  freely  ventilatell 
apartment,  and  everything  that  tends  to  impede  respiration  must  be  r6»| 
moved.    The  choice  of  posture  as  affording  the  greatest  relief  may  usaallW 
be  loft  to  the  patient. 

To  cut  short  the  paroxysms :  The  particular  mode  of  treatment  thai 
will  afford  most  speedy  relief  differs  widely  in  different  cases,  and  not 
infrequently  the  patient,  as  the  result  of  experience,  is  aware  of  the  rem- 
edies that  are  most  efficacious  for  good.  As  a  rule,  however,  se^latiTe 
antispasmodics,  relaxants,  anrl  stimulants  are  the  classes  of  medicinal 
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agents  from  whicli  a  careful  selection  is  to  be  made ;  and  whilst  a  great 
F»riety  of  tlicse  have  been  enipioyed,  1  shall  content  myself  by  adduciDg 
here  only  the  most  valuable  and  their  mode  of  administration,  Jn  the 
hands  of  some  observers  a  few  whifla  of  chloroform  have  |)roved  highly 
efBcacious^  but  in  my  own  they  have  produced  only  momentary  good 
effects ;  ether  is  the  safer  remedy  and  may  be  tried  in  like  manner.  In 
a  certain  proportion  of  the  cases  from  four  to  six  drops  of  amjl  nitrite 
thrown  upon  cotton-wool  or  a  bandkerehief,  and  inhaled,  bring  speedy 
and  permanent  relief*  Of  stimuhmts,  coffee  is  the  best :  immediately 
upon  the  appearance  of  the  paroxysm  about  one  pint  of  strong  coffee  is 
to  be  taken  hot  (witliout  cream  or  sugar),  and  in  thij?  way  the  seizure 
may  sometimes  be  arrested.  Alcohol  when  given  hot  and  in  sufticiently 
large  doses  to  induce  mild  intoxication  may  be  found  very  usefol  ;  and 
by  adding  to  '^hot  toddy"  a  dose  of  spirits  of  chloroform  an  efficient 
combination  is  the  result. 

The  inhalation  of  the  fumes  of  niter-paper*  often  gives  quick,  tempo- 
rary, and,  less  fre(|uently,  permanent  relief.  When  employed,  the  atmo- 
sphere of  the  room  occupied  by  the  patient  must  be  well  filled  with  the  fumes. 

Among  depressant  antispasmodics  are  belladonna,  hyoscyamus,  stra- 
monium, and  lobelia,  and  these  seem  to  be  of  most  value  when  used  in 
the  form  of  cigarets.  The  leaves  of  the  plant  employed  are  first  steeped 
in  a  concentrated  solution  of  potassium  nitrate  or  chlorate,  and  a  trial 
should  he  made  of  different  sorts  of  cigarets  or  pastilles  (which  are  simi- 
larly prepared),  since  all  cases  are  not  benefited  hy  the  same  brand.  The 
inhalation  of  tobacco*smoke  is  equally  beneficial  in  a  limited  number  of 
instances. 

A  large  number  of  cases,  despite  the  use  of  the  measures  above  indi- 
cated, exhibit  an  obstinate  tendency,  and  for  their  treatment  no  remedy 
bears  favorable  comfinrison  with  morphin,  administered  hypo  dermic  ally, 
for  potency  and  permanency  of  its  beneficial  effects.  It  is  best  given  in 
full  doses  (gr.  \-\ — ^0J)2 IB— 0.0324),  and  may  be  combined  with  atropin 
or  cocain.  Strychnin  also  has  its  warm  advocates  (Mnys  and  others). 
The  use  of  opium,  oft  repeated,  has  occasionally  led  to  the  establishment 
of  the  morphin-habit,  as  in  a  case  that  recently  came  under  my  obser- 
vation ;  hence  it  must  not  be  used  indiscriminately.  I  have  for  a  num- 
ber of  years  been  in  the  habit  of  supplementing  the  action  of  the  first 
dose  of  morphin  with  the  following  formula  : 

Tn  lobeliip,  3j         (4,0); 

Tr,  nitro-glvcerini  (1%),           tUxvj  (1.06) ; 

Sodii  bromfd.,  3v        (20.0) ; 

Vini  ipecac,  3v        (20.0^ 

Ext,  hyoscyami,  gr.  viij  (0,518) ; 

Elix.  simplicis,  q.  s.  ad  Jiv        (128.0). — M. 
j»  3j  (4,0)  every  one  or  two  hours  in  water, 

Tn  the  protracted  cases  of  old  asthmatics,  associated  with  chronic 
bronchitis  and  emphysema,  the  above  mixture  may  be  also  employed, 
though  sodium  iodid  (gr,  v — 0,324)  should  be  substituted  for  the  bromide 
and  the  same  dose  should  be  given  at  intervals  of  three  or  four  hours, 

'  Niter-paper  is  pre|mred  hy  dippiog  bibubus  paper  (filter*  or  blottiag-jmper)  in  » 
aalaticm  of  saltpeter. 


496 


DISEASES  OF  THE  EESPIRATORV  SYSTEM. 


(2)  lu  onier  to  prevent  subseijueiit  jittaeks:  The  history  of  each  ^ 
should  be  cart-fully  iiiquire<l  into  iluring  tbe  iiitervalj*,  with  a  virw  lo  a*- 
certainlog  whether  any  of  the  iiuiuuroys  i*auses  (bronchitis.  gjtJ^irie^ 
ders»  flii.st.  etnanations  frouj  plants)  are  dii?coverahle;  and  if  !io,  eflorti 
move  them  should  be  iustituted.  A  methodical  inten-otFation  of  the  va 
0118  organs  of  the  body  and  their  functions  must  be  c^ar^ied  out.  and 
tbei*apeutic  or  hygienic  indications  presented  by  them,  if  any,  most 
met  judiciously.  The  nasal  passages  should  be  exumiued  by  a  speciftlii 
and  any  causal  conditions  fuund  therein  are  to  be  promptly  removed, 
the  affection  be  a  pure  neurosis  ur  due  to  bronchitis,  a  suitable  clitni 
may  often  be  found  in  which  the  putjt^nt  will  enjoy  complete  immuuil 
from  a.sthmit.  The  choice  of  the  locality  cannot,  however,  be  deteraiin 
by  any  known  rules.  The  patient  must  travel  from  place  to  place  unt9 
he  finds  the  climate  that  possesses  preventive  properties  in  his  [k^rticiiUr 
case.  To  those  who  cannot  ado|it  this  phin  pot-assium  iodid  offers  iJaf 
best  hope  of  relief^  though  its  use  must  be  long  continued  (gr.  x-xx— 
0Ji48— 1,296,  three  times  daily).  The  systematic  use  of  compressed  air 
in  the  pneumatic  cabinet,  and  also  the  inhalation  of  oxygen^  are  worthy 
of  trial.  The  presence  of  any  conditions  of  ill-health  calls  for  treat meut 
directed  to  their  removal. 

There  are  also  certain   n^eans  of  prophylaxis  for  impending  attack 
Thus,   if  there   be   premonitory   symptoms,   the  use  of  sucdi   meJi^nre?^  i 
strong  coffee  or  the  ""^  hot  toddy  "  above  mentioned,  Iloffnuin  s  nno<iyne( 
stramonium  or  belladonna  cigarets,  the  inh:dation  of  the  fumes  of  mU 
paper  or  ol'  a  few  drops  of  arayl  nitrite,  or  the  removal  of  the  sources  ofl 
irritation,  may  suffice  to  ward  off  the  attack. 


FIBRINOUS  BRONCHITIS. 

iPia^tic  Brunch  His  ;   Croupom  BronckitU.) 

Definition. — A  rare  acnte  or  chronic  catarrlisil  affection  of  thebroM 
chial  mucosa,  iittemled  with  the  production  of  fibrinous  casts  that  arv  t- <*| 
pectorated  in  severe  paroxysms  of  cough  and  dyspnea*  Theoe 
when  unfolded,  are  found  to  be  solid  moulds  of  the  bronchial  tubes  from! 
which  they  come,  being  shaped  like  the  branches  of  a  tree,  and  thwl 
proving  that  a  bronchial  tube  and  its  subdivisions  had  been  bk»cketLl 
When  tbe  moulds  jire  large  or  medium-sized  they  are  holhjw,  and  wbfii| 
from  the  smaller  bronchi  they  are  solid. 

Pathology. — The  patlndogy  is  but  little  understood,  but  in  my  «wn 
studies  I  have  found  the  composition  of  these  casts  to  be  identical  witl 
that  of  croupous  exudat€»s  met  with   elsewhere,  though  more  dense,  l>ef^l 
haps,  than  the  latter,     (Iroupous  bronchitis  is  attendtHl  with  buss  of  epi-; 
thelium   in  the  implicated   bronchi,  as  is  the  case  in  croupous  inflamroipj 
tion  wherever  it  occurs,  but  tbe  answers  to  the  cjuestions,  •"  Why  shuolil' 
tlie  affection  be  limited  to  a  definite  portion  of  the  bronchial  tree?"  anJ 
**  Why  does  it  recur  Irom  time  to  time?*"  are  obscyre  inde**il.     In  &ti' 
cases  the  lesions  of  asaociateil  or  antecedent  complaints,  such  as 
pleurisy,  pneumonia,  and  pulmonary  tuberculosis,  have  been  fotind. 
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Etiology. — Wliat  the  irritant  is  that  causes  the  condition  is  un- 
knoHTi,  though  streptococci  have  been  found  in  the  moulds  ami  in  the 
macosa.  Some  of  the  predisposing  causes,  however,  have  been  rccog- 
nized*  and  arc— (1)  Sex:  it  being  about  twice  as  frequent  in  males  as  in 
females.  (2)  Af/e :  though  met  with  at  all  periods  of  life,  it  is  relatively 
more  frequent  from  the  twentieth  to  the  fortieth  year.  (3)  SeaRttu  :  the 
seieures  are  most  common  in  the  spring  months.  (4)  Epidt'mw  infiu- 
enrrs  :  Pichini  has  described  a  group  of  instances  that  occurred  in  indi- 
Tiduals  in  the  same  locality.  (5)  Hereditaria  iufhtetwr  has  been  trace- 
able  in  a  few  eases.  (6)  Other  affections,  im  tiiherculosis  (quite  fre- 
quently), chronic  pleuris3%  and  certain  skin-affections,  as  herpes,  im- 
petigo, and  pemphigus,   form  antecedent  and  coexistent  conditions. 

Symptoms^ — (a)  The  ticute  form  is  rare.  It  hep; ins  with  rit;ors  and 
fever  that  are  soon  followed  by  urgent  ilyspnea  and  severe  paroxysms  of 
cough,  which  are  usually  attendcil,  soon  or  late,  by  the  expulsion  of 
fibrinous  casts,  and  sometimes  rather  profuse  hemorrhage.  Abundant 
expectoration  usually  capses  amelioration  of  the  severer  symptoms.  On 
the  other  band,  urgent  dyspnea,  oppressi venesa.  and  severe  congh,  with 
little  expectoration,  are  grave  symptoms,  often  leading  to  fatal  asphyxia. 

{ff)  The  Chrnuie  Form. — ^The  paroxysms  recur  at  irregular  intervals 
and  are  less  severe  than  in  the  acute  form,  the  interim  varying  from  one 
week  to  a  year  or  more.  In  a  case  observed  by  myself  the  patient  has 
experienced  a  recurrence  once  annually  (on  or  about  May  1st),  commen- 
cing three  yeai-s  ago.  Other  instances  are  on  record  in  which  the  parox* 
ysms  have  occurred  at  regular  though  much  briefer  intervals.  The  cases 
usually  manifest  ordinary  bronchitic  symptoms,  with  or  without  fever  at  the 
onset.  The  cough  soon  becomes  troublesome  and  is  paroxysmal  in  cha- 
racter* There  is  expectoration  in  the  form  of  rounded  masses,  which, 
when  unravelled,  are  found  to  be  true  moulds  of  the  affected  tubes  that 
exhibit  a  laminated  structure.  Tlie  larger  casts  (which  are  of  the  size 
of  a  goose-qiiill  or  even  larger)  may  be  hollow ,  while  the  smaller  ones 
are  tpiite  solid.  They  are  of  whitish  or  grayish-white  color.  When  ex- 
amined microscopically  they  are  seen  to  consist  of  a  fibri Hated  base,  a  few 
scattered  leukocytes  ami  mucous  corpuscles,  and,  rarely,  gland-  and  Idood- 
cells.  Occasionally  Leyden's  crystals  and  Cnrschmann's  spirals  have 
been  found.  Not  itdreqiiently  the  sputum  is  blood-stained,  and  occasion- 
ally there  is  profuse  hemorrhage. 

Physical  Signa.^Owjng  to  the  obstruction  offered  by  the  casts,  there 
is  a  diminished  amount  of  air  entering  the  corresponding  part  of  the  lung. 
As5  a  necessary  result  the  tactile  fremitus,  local  expansion,  atiil  respira- 
tory murmur  are  diminished  over  the  affected  area.  The  note  on  [lercus- 
sion  over  the  uninvolved  portions  of  the  hing  is  clear  or  hyper-resonant, 
though  if  the  portions  of  the  lung  supplied  by  the  affected  tubes  cfdlapse, 
there  is  dulness  on  percussion.  Dislodgement  of  the  easts  is  f  dlowed  by 
a  return  of  the  normsil  respiratory  murmur. 

Diagnosis. — From  ordinary  hronehkU  it  is  to  lie  distingu itched  by 
the  ftresence  of  the  fibrinous  casts,  which  alone  are  sufficient  for  a  positive 
diagnosis.  The  fibrinous  moulds  met  with  in  diphtheria  and  pseu do- mem- 
branous croup,  with  extension  into  the  bronclii,  must  also  be  eliminated. 
The  history  and  course  of  the  latter  will,  u.s  a  rule,  suffice  to  make  a 
positive  discrimination,  \mt  if  doubt  remain  a  bacteriological  examination 
n 
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of  the  membranous  caata  should  be  made.     If  the  Klebs^Loffler  \mM 
are  then  found,  all  doubts  as  to  it8  diphtheritic  nature  are  set  at  nsai. 

Prognosis. — The  prognosis  in  the  acute  form  is  quite  grave,  'i-* 
chronic  variety,  though  pursuing  an  exceedingly  long  course  that  raa^'t- 
from  five  to  tifreen  years,  rarely  terminates  fatally. 

Treatment.— This  is  to  be  conducted  on  the  same  principles  aa  tkee 
in  simple  acute  bronchitis.  In  the  acute  form  an  attempt  should  he  m«^ 
to  soften  and  separate  the  casts  by  the  topical  application  of  steam^  fcf 
inhalation,  and  alkaline  spniys  (e.  g.  lime-water).  Pilocarpin  wm  on- 
ployed  in  one  instance  under  my  own  observation  w^ith  a]>parent  pd 
results;  it  tends  to  excite  free  bronchial  secretion.  Emetics  should W 
resorted  to  without  delay  when   the  signs  of  cyanosis  show  themsdvm 

In  the  chronic  form  nothing  can  be  accomplished  by  treatment,  d^2^ 
ing  the  intervals  between  tlie  acute  exacerbations,  that  will  tend  to  obfiite 
a  recurrence  of  the  attacks  or  to  mitigate  their  severity. 


IV-   DISEASES  OF  THE   LUNGS. 
CIRCULATORY  DISTURBANCES  EN  THE  LUNGS. 


CONGESTION   OF   THE   LUNGS. 
{Hyperemia  of  the  Lnngx,) 

Defitiltiott. — The  surcharge  of  the  pulmonary  vessels  with  bljod. 
Two  forma  arc  recognized:  (1)  Active  hyperemia,  and  (2)  Paasivc  hj- 
peremia. 

ACTIVE    HYPEREMIA. 


J 

ticflS 


Patholoiy. — The  blood-vessels  in  the  bronchial  mucosa  often  a[_ 
intensely  injected,  and  the  capillaries  in  the  alveolar  wall^  are  promiMOt, 
white  on  section  a  scarlet-colored,  frothy  liquid  flows.     The  alveolar 
thelinm  may  become  swollen  and  granular. 

Etiology*^ — Active  hyperemia  is  usually  a  symptomatic  conditi* 
though  rarely  it  may  arise  as  a  distinct  primary  affection.  Active  t<onr 
gescion  of  the  lungs  exists  as  an  associated  condition  in  many  pulmoQiUT 
affections,  as  pneumonia,  pleurisy,  bronchitis,  and  tuberculosis.  <Hi 
the  other  hand,  active  congestion  of  the  lungs  may  be  engendered  a»  in 
independent  alfection  by  the  inhalation  of  hot  air,  highly  irritative  sub- 
stances, as  well  as  by  violent  physical  exercise^  the  ingestion  of  large 
amounts  of  alcohol,  and  strong  mental  emotion.  Active  hyperemia  hik 
however,  little  clinical  significance. 

SyMptoms.^ — The  capacity  of  the  air-cells  is  diminished  ;  hence  the 
oxygenation  of  the  blood  is  markeilly  interfercii  with.  This  embarrm«»- 
ment  of  the  function  of  respinition  is  compensatetl  for  in  part  by  accel- 
erated breathing,  there  being  a  degree  of  dyspnea  prop<irtionate  to  tb* 
extent  and  intensity  of  the  congestion.  There  is  some  coughs  accomp^iiifd 
by  frothy,  bloody  expectoration. 

The  physical  sig:iis  are  bilateral,  as  a  rule,  and  are  generally  confined 
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to  the  bases.  Palpation  shows  increased  tactile  fremitus.  The  percussion- 
note  is  impaired  or,  rarely,  dull,  and  it  is  generally  exceedingly  difficult 
to  determine  the  pitch  of  the  note,  owing  to  the  fact  that  hoth  tfides  are 
usually  involved*  On  the  other  hand,  when  the  condition  is  unilatemi 
and  not  associated  with  diseases  of  the  opposite  side,  the  impairment  is 
readily  appreciated.  The  vesicular  element  of  the  respiratory  sounds  is 
diminished,  and  the  bronchial  element  relatively  increased  {bro7ieha-ve9tc^ 
ular  hnttthinff).     Less  frequently  there  is  bronchial  breathing. 

Dia^JiOSis. — In  the  presence  of  the  etiologic  factors  the  sudden 
development  of  dyspnea,  cough,  and  a  frothy,  bloody  expectoration,  and 
in  the  absence  of  fever  and  the  physical  signs  before  enumerated,  the 
diagnosis  is  easy* 

Prognosis* — ^Active  hyperemia  is  frequently  followed  by  collateral 
edema,  It«  course  is  brief,  and  terminates  either  fatally  in  a  few  hours, 
in  perfect  recovery  in  a  few  days,  or  in  pneumonia.  The  contlition  is 
therefore  ominous. 

Treatment, — ^Prompt  mea^^ures  must  be  instituted  in  order  to  arrest 
the  active  fluxion.  The  special  causal  factors  must  be  actively  treated, 
so  as  to  diminish  the  quantity  of  blood  in  the  pulmonary  vessels  ;  dry 
and  wet  cups  over  the  entire  seat  of  congestion  must  be  tried  :  and  in  tbe 
worst  cases  venesection  is  demanded.  Following  the  application  of  the 
cups,  turpentine  stupes,  sinapisms,  and  linseed  poultices  may  be  em- 
ployed. I  have  observed  excellent  results  from  tbe  use  of  veratrum 
viride  combined  with  saline  purgatives.  Other  cardiac  sedatives  may  also 
be  employed,  including  nitroglycerin  in  full  doses. 


PASSIVE    HYPEREMIA. 

Passive,  unlike  active,  hyperemia  is  always  a  secondary  condition,  and 
is  quite  common-  Two  forms  are  distinguishable:  (a)  Mechanical,  and 
(6)  Hypostatic, 

(ti)  Mechamcal  Hyperemia  {Brown  huhirutiott). — Pathology. — Tbe 
pulmonary  vessels  are  distended,  the  lungs  as  a  whole  enlarged,  and  the 
air-cells  crepitate  but  little,  owing  in  great  part  to  the  encroaclimcnt  upon 
the  air-spaces  by  the  dark  venous  blood.  The  lungs  are  of  a  reddish-brown 
color  and  afford  increased  resistance  to  efforts  at  cutting  or  tearing.  On 
section  the  reddish-brown  tint  rapidly  changes  to  a  vivid  red,  from  oxi- 
dation of  the  hemoglobin  when  exposed  to  tbe  atmosphere.  The  process 
eommences  at  the  extreme  base,  extentla  upward,  and  may  finally  become 
general.  The  interstitial  connective  tissue  is  increased,  and  is  often  edem- 
atous, while  the  epithelial  cells  of  the  alveoli  show  altered  blo<Hi-pigment, 
usually  in  the  form  of  hemosiderin  and  responding  to  the  usual  tests  for 
iron. 

Btiology. — Mechanical  hyperemia  results  from  the  obstruction  of  the 
return  of  blood  to  the  left  heart,  and  among  special  causative  conditions 
are  mitral  constriction,  mitral  regurgitation,  dilatation  of  the  right  ven- 
tricle, and  certain  cerebral  injuries  and  diseases.  It  may  also  be  a  symp- 
tom of  a-sphyxia,  and  rarely  it  arises  from  pressure  of  tumors. 

Symptoms.— The  most  marked  feature  is  dyspnea,  particularly  when 
fiecondary  to  organic  cardiac  diseases  with  failure  of  the  right  ventricle* 
Cough  18  common,  and  an  expectoration  of  frothy  serum  or  blood  (hemop- 


500 


DISEASES  OF  THE  RESPIRATORY  SYSTEM. 


tysis)  confining  pigmented  alveolar  epithelial  cells,  is  the  moet  cb- 
racteristic  clinical  feature. 

Diagnosis, — With  a  clear  history,  in  additioo   to  the  dyspneft,  oougk, 
and  the  characteristic  expectoration,  the  recognition  of  paj^sive  hyper- 
emia of  the  lungs  is  a  sioiple  matter-     The  prognosis  and  treatment  will  \ 
he  considered  in  connection  with  the  causative  afTcctions. 

{h)  Hypostatic  Hyperemia. ^ — Fathology.^-Tlie  part.n  of  the  long  thiij 
are  affected  are  djirk  in  color  auil  the  vesick's  distentled  with  a  tran»U4hu 
of  hlood  and  serum.  In  this  way  the  air-cclLs  may  become  emptied 
air  {aplenizatlon^  /igposfnlk'  pttrumtfifia),  and  the  resulting  conilition  t* 
in  most  instances  to  be  regarded  as  a  mild  grade  of  lobular  pneumooi*- 
This  view"  is  confirmed  by  the  fact  that  the  same  etiologic  conditifms  thil 
favor  the  development  of  hypostatic  congestion  also  favor  to  an  ecjiial 
extent  the  development  of  hypostatic  pneumonia. 

Etiology. — Feeble  cardiac  action,  as  in  long-continoed  fevers,  tleljli- 
tating  chronic  affections,  and  in  old  persons,  combines  witli  a  prolouj^wl 
dorsal  position  of  the  body  (gravitation  thus  favoring  its  development)  in 
producing  the  condition.  This  explains  why  the  condition  is  fouud  usu- 
ally at  the  bases  of  the  lungs,  and  is  most  marked  posteriorly.  It  is 
common  for  the  same  reason  in  carcinoma^  tuberculosis,  paralysis^  chronic 
rheumatism,  typhoid  fever,  etc. 

Symptoms,— The  symptoms  are  wholly  indefinite;  indeed,  none  miy 
be  present.  Priory  has  pointeil  out  that  old  persons  in  the  incipiencyof 
the  disease  begin  to  sleep  with  the  mouth  open,  so  as  to  effect  the  entrance 
of  more  air.  Commencing  cyanosis  may  indicate  the  development  of  liv* 
postasis,  and  a  carefol  physical  examination  of  the  lower  lobes  of  toe 
lungs  will  show  increased  fremitus,  slight  dulness,  diminished  reticular 
murmur,  and,  in  the  liigher  grades,  bronchial  breathing,  with  li<|uid  bub- 
bling rales. 

The  prognosifi  is  based  upon  the  character  of  the  underlying  affection. 

Treatment. ^Th is  is  an  affection  in  which  the  treatment  of  causes 
alone  will  suffice,  save  in  instances  that  are  secondary  to  organic  henrt- 
affections,  in  which  prompt  hleedings  are  to  be  advocated.  From  a  pint 
to  a  {juart  of  blood  should  he  taken,  and  I  have  seen  happy  results  fr^wM 
the  employment  of  this  measure  in  extreme  cases.  Tapping  the  righlm 
auricle  when  the  blood  refuses  to  flow  from  an  arm  vein  has  also  bt«n 
successfully  accoraplislied  by  competent  surgeons.  The  patient's  pa^mrr 
must  be  clianged  from  the  dorsal  to  the  lateral,  and  even  ventral,  and  w 
soon  as  possible  he  should  be  gotten  out  of  bed. 


PTJLMONARy   EDEMA. 
{Edeimi  of  iht  Luuffn.) 

Definitioti, — An  effusion  of  serous  fluid  into  the  air-vesicles  and  in 
terstitial  lung- tissue.     Pulmonary  edema  is  sca^rcely  to  be  regarded  as  \ 
independent  affection,  but  as  a  secondary  condition,  being  in  most 
stances  associate*!  with  pulmonary  congestion. 

Pathology, — ^It  consists  of  a  transudation  of  serum  into  the  alveolt 
walls,  interstitial  connective  tiistsue,  and  air-cells,  and  rarely  the  proceis  i 
limited  to  the  interstitial  tissue.     Two  forms  may^  for  the  sake  of 
venience,  be  recognized : 
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(a)  Collateral  Edema  {Inflammatory  Edema), — This  is  usually  local  in 
duracter,  circumscribing  an  area  of  the  lung  that  is  affected  by  pneu- 
monia, abscess,  or  pulmonary  infarction,  and  is  the  result  of  a  mild  in- 
flammatory process  affecting  the  vessel-walls.  When  the  condition  follows 
hypostatic  congestion  the  terms  ''  hypostatic  edema ''  and  '^  splenization  '' 
ht?e  been  applied. 

(6)  General  Pulmonary  Edema. — If  congestion  be  not  associated,  the 
portions  of  the  lungs  involved  by  this  type  look  pale ;  when  pulmonary 
congestion  or  pigmentation  of  the  tissue  is  present,  the  lung  appears 
darker  than  the  normal  and  the  serum  is  blood-tinged.  The  weight  of 
the  luDg-tissue,  owing  to  the  more  or  less  airless  condition  of  the  alveoli, 
is  increased,  and  yet,  though  heavier  than  the  normal  lung,  the  affected 
tissue  does  not  sink  in  water.  To  the  feel  it  is  boggy,  and  pits  on  pres- 
sure, while  on  section  a  serous  or  sero-sanguinolent  (if  congestion  be  pres- 
ent) fluid  of  low  specific  gravity,  and  poorer  in  albumin  than  plasma,  flows 
fixHn  the  cut  surface.  Edema  is  most  frequently  observed  at  the  bases 
of  the  lungs,  though  it  may  become  general,  and  as  a  rule  the  surface  of 
the  pleura  is  moist ;  hydrothorax  may  be  present. 

The  mode  of  production  of  pulmonary  edema  is  not  definitely  known. 
Increased  fluidity  of  the  blood  on  the  one  hand,  and  increased  tension  in 
the  pulmonary  vessels  on  the  other,  seem  to  be  influential  factors  in  many 
cases.  The  heightened  blood-pressure  may  be  in  great  part  due  to  a  fail- 
ure of  cardiac  power,  and  particularly  to  failure  of  the  left  ventricle 
(Welch).  When  weakness  of  the  lefl  is  out  of  proportion  to  the  weak- 
ness of  the  right  ventricle,  we  are  apt  to  have  the  tension  in  the  pulmo- 
nary capillaries  greatly  increased,  at  least  until  transudation  of  serum  is 
induced.  Edema  also  occurs  as  a  result  of  weakness  of  the  right  ven- 
tricle alone,  possibly  in  consequence  of  the  resulting  stagnation  of  the 
pulmonary  circulation.  Obstruction  to  the  outflow,  such  as  occurs  in 
weakening  of  the  left  ventricle,  or  even  obstruction  in  the  aorta,  leads  to 
heightened  tension  and,  secondarily,  to  paralysis  of  the  right  ventricle. 
The  third  and  most  important  factor  entering  into  the  production  of  pul- 
monary edema  is  the  increased  permeability  of  the  vascular  walls,  due  to 
morbid  changes  that  are  the  result  of  impairment  of  their  nutrition.  This 
usually  arises  in  connection  with  toxic  and  infectious  diseases,  when  the 
blood  also  exhibits  more  or  less  change,  as  in  cachectic  states,  uremia,  gen- 
eral septicemia,  or  some  of  the  infectious  diseases.  Local  edema  also 
occurs  in  the  neighborhood  of  inflammatory  foci,  as  in  pneumonia. 

Btiology. — Pulmonary  edema  is  secondary  to  pneumonia  and  acute 
wd  chronic  affections,  but  not  with  any  degree  of  constancy ;  nor  is  it 
especially  liable  to  be  associated  with  congestion  or  with  low  grades  of 
inflammation  of  the  lungs.  Among  the  diseases  of  which  it  forms  a  ter- 
minal condition  are — valvular  affections  of  the  heart,  fatal  forms  of  anemia, 
•cute  and  chronic  Bright's  disease,  cerebral  lesions  (hemorrhage,  trauma- 
tism), and  acute  infectious  fevers  with  failure  of  cardiac  power. 

Sjrmptoms. — In  edema  of  the  lungs  the  air-space  is  lessened  in  di- 
^t  proportion  to  the  amount  of  serum  occupying  the  alveoli;  hence 
dyspnea  is  always  present  and  is  often  a  conspicuous  symptom.  There 
»re  cough  and  bronchorrhea.  The  sputum  is  usually  abundant  and  frothy, 
*nd  is  expectorated  with  difficulty.  At  times,  and  especially  in  the  acute 
forma,  it  is  tenacious  and  may  give  rise  to  alarming  laryngeal  ob.struction. 


502 


DISEASES  OF  THE  RESPIRATORY  SYSTEM. 


It  is  blood-stained  if  congestion  be  combined.     The  condition  doeil 
give  rise  to  elevation  of  temperature,  except  in  the  inflammatory  type,  in 
which  fever  is  constantly  present.     The  pulse  is  accelerated  and  feebk 
and  cyanosis,  particularly  in  eases  of  collateral  edema,  usually  appears^. 
The  extremities  are  cool  and  often   livid. 

Physical  Signs.— The  reasons  adduced  to  explain  the  dyspnea  likewise 
render  intelligible  the  physical  signs  encountered.  There  is  dulne^ss,  ihoagb 
rarely  complete,  over  the  areas  involved ;  the  vesicular  murmur  is  feeble 
or  absent,  or  there  may  be  broncho-vesicular  breathing.  Since  the  broiK 
chioles  contain  serum,  small  rales,  having  a  liquid  character,  are  ftttdtlile 
with  inspiration  and  at  the  beginning  of  the  expiration  over  the  seel  of 
the  edema.     Vocal  resonance  and  tactile  fremitus  may  be  pre^^ent. 

The  diagfnosis,  with  a  dear  history,  is  based  upon  the  incompkn* 
dulness  that  is  usually  bilateral  and  most  marked  at  the  bases,  upon  the 
bubbling  r&les  heard  over  the  corresponding  area,  and  upon  the  absence 
of  any  febrile  movement,  except  the  latter  be  due  to  some  underlying 
affection.  Ilt/drothorax  bears  some  points  of  resemblance  to  edema  of  the 
lungs^  but  in  tbis  condition  the  upper  level  of  dulness  is  movable  in  coo- 
sequence  of  change  of  position  of  the  patient,  as  is  not  the  cuse  in  edema 
of  the  lungs.  On  the  other  hand,  in  the  latter  affection  moist  r&les  are 
present,  while  they  are  absent  in  hydrothorax.  Brfmrho*pneunwnia  may 
be  mistaken  for  pulmonary  edema,  though  it  has  a  different  mode  of  onset 
It  is  also  accompanied  by  fever,  glairy,  tenacious  expectoration,  and  moff 
sharply- lociili zed  aretis  of  dulness  then  appear  in  edema. 

The  prognosis  is  governed  by  the  pre-existing  condition  to  whidi 
the  edema  is  due.  Thus,  if  secondary  to  a  general  dropsy  due  to  reul 
or  cardiac  rlisease.  it  often  destroys  life  with  great  rapidity.  Inflammatory 
edetusu  following  lobar  pneumonia,  is  also  grave  in  the  extreme. 

Treatment, — The  treatment  does  not  differ  materially  from  that  of 
the  associated  or  causal  affections.  The  conditions  on  which  a  pulmonaiy 
edema  depends  must,  however,  be  setlulously  treated,  and  the  limitation 
of  the  transudation  and  the  direct  removal  of  the  serous  effusion  from  the 
lungs  is  of  great  importance.  We  should  not  fail  to  frequently  change 
the  position  of  the  patient's  body,  so  as  to  prevent  the  gravitation' of  blood 
to  the  dependent  portions  of  the  lungs.  I  have  witnessed  excellent  resolu 
from  the  use  of  dry  cups  phiced  over  the  thorax,  particularly  over  its  J 
posterior  and  lateral  luspectJi?,  and  renewed  at  intervals  of  six  to  eight  V 
hours*  The  number  applied  sboiihl  range  from  one  and  a  half  dozen  CO 
three  dozen.  In  aggravated  forms  that  develop  quickly  prompt  venesec- 
tion is  imperatively  demanded.  Tliis  is  a  measure  which,  if  resorted  ta 
at  the  proper  moment,  will  often  rescue  the  patient  from  imminent  danger. 
The  condition  of  the  heart  and  kidneys  must  be  carefully  investigated,  and 
any  indications  presented  by  them  for  treatment  must  not  go  unheeded. 
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HEMOPTYSIS. 
(  Bro n  vh  (t-p ulmon  art/    Hart  o rrh  a{ff.) 

Definition. — An  expectoration  of  blood.  Its  sotirce  may  be  the 
bronchial  raucous  membrane  (usually  the  STuall  bronchi )♦  and  less  fre- 
quently it  comes  from  eroded  vessels  in  lun^-eavities  or  their  walls; 
rarely  from  the  larynx,  trachea,  and  larger  bronchi.  When  from  the 
bronchial  tubes  the  term  brofwhorrhthjia  should  be  applied.     The  aouroe 
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of  the  hemorrhage,  however,  is  not  always  easily  demoiistrable,  even  when 
it  has  resulted  fatally  and  the  longs  are  miniUely  examined. 

Pathology.— The  lesions  are  often  microscopic,  and  consist  for  the 
most  part  of  ruptured  capillary  blood-vessclis,  though  larger  vessels  may  also 
become  the  seat  of  erosion  or  rupture.  After  death  the  broncliial  mucosa 
is  sometimes  found  to  he  swollen,  bleeds  easily,  and  is  of  a  dark-red  color 
— 60on  becoming  decidedly  pale.  The  lung-tissue  proper  may  look  paler 
than  in  the  sound  lung.  When  hemoptysis  occurs  in  advanced  pulmo- 
nary tuberculosis  the  lung-cavity  may  contain  ii  ruptured  aneurysm,  m- 
mere  ulceration  of  an  exposed  vessel  may  be  observed.  I  have  witnessed 
smalU  dark-red,  dense  masses  in  the  air-sacs  scattered  throughout  the  lung 
whence  came  the  hemorrhage.  Doubtless  these  are  blood-coagula,  which 
result  from  the  clotting  of  the  blood  after  the  latter  has  been  carried  into 
the  alveoli.     Various  associated  lesions  may  be  observed. 

Stiology. — (1)  Pulmonary  Affectloiis.^(o)  Puhfionan/  f^onyttstmi 
from  whatever  source  may  result  in  hemoptysis,  though  the  amount  of 
blood  lost  under  these  circumstances  is  usually  small.  There  are  rauny 
causes  that  e.xcite  congestion  of  the  lungs,  some  of  which  reside  in  ad- 
jacent organs,  it  being  common  in  organic  disease  of  the  hearty  and  par- 
ticularly in  disease  of  the  mitral  segments.  That  form  of  pulmonary 
congestion  which  is  associated  with  other  affections  of  the  lungs,  as  well 
as  primary  active  congestion  due  to  inhalation  of  hot  air,  irritating 
substancei^.  and  violent  physical  exercise,  may  also  result  in  hemor- 
rhage, {h)  Hemnrrhagic  infarvthm  may  lead  to  slight  hemorrhage  (vide 
Pulmonary  Embolism).  (f)  Oroupoua  FneiiJijonia. — In  this  disease 
hemorrhage  is  caused  by  the  rupture  of  the  capillaries,  and  the  blood, 
when  expectorated,  has  undergone  a  change,  becoming  rusty-colored. 
{d)  Puhnonarii  THhrreukm^.^Uh'vs  is  pre-eminently  the  most  common 
cause.  Hemorrhage  may  take  place  early  when  it  originates  from  a 
sharply-limited  and  minute  tuberculous  focus,  and  it  may  also  be  attrib- 
utable to  congestion.  Undoubtedly  its  exact  source  is  the  mucosa  of 
the  small  bronchi ;  later  it  is  the  direct  consefjuence  of  the  ulcemtion  of 
an  artery  or  of  the  rupture  of  an  aneurysmal  sac  that  has  its  seat  in  a 
branch  of  the  pulmonary  artery.  After  the  ttjberculous  cavities  have 
healed  or  while  quiescent,  calcareous  masses  are,  from  time,  to  lime,  expec- 
torated, together  with  nuu'e  or  less  blooil.  {r)  Vh-ern  nf  the  Larynx^ 
Trachea,  or  Bronchi, — Rarely  ulcers  in  adjacent  structures  erode  the 
larger  branches  of  the  pulmonary  artery  and  cause  copious  and  speedily 
fatal  hemorrhages.  Osier  observed  a  fatal  hemorrhage  in  a  case  of  chronic 
bronchitis  with  emphysema.  (/)  Fihrinoiti^  bronvhttix  indrtces  lieraop- 
tysis  by  rupturing  the  capillaries  in  the  bronchial  nmcosa  at  the  time  of 
separation  of  the  bronchial  casts.  (//)  Varcinmna  uf  the  lung  produces 
frequent  expectoration  of  blood.     (Ii)  Gamfvene  of  the  lung. 

(2)  IHseases  of  Other  Organs  than  the  Limg.— (a)  Aflectiojig  of  the 
hetirt  act  as  a  cause,  and  especially  advanced  mitral  disease  when  it  is  due 
to  pulmonary  congestion.  It  not  infrequently  develops  during  the  stage 
of  adequate  compensation.  In  a  preponderating  proportion  of  the  Ititrer 
in^tance^  the  hemorrhage  is  slight,  but  it  may  be  profuse  and  recur  at 
intervals  for  many  years,  (b)  Aneurt/sm  of  the  branches  of  the  pulmo- 
nary artery  and  of  the  arch  of  the  aorta  (usually  with  rupture  of  its  coata^ 
S  a  rare  cause  of  hemoptysis. 
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(3)  Oertain  diseases,  such  as  purpura  hceTnorrhagicn^  «cMn'^,  an^fNti, 
hemophilia,  uri<]  malk/nant  forms  of  certain  acute  infectiouit  distoitt 
(e.  g.  yellow  fever),  cause  hemoptysis.  In  this  class  of  cases  the  hcoKir- 
rhagea  are  due  either  to  a  diseased  cooJitioD  of  the  vessel-walls  or  to 
blood -changes. 

(4)  Vicarious  hemoptysis  is  not  uncommon   during  uienstrusitioQ  urj 
when  amenorrhea  is  present.      Unless  occtirring  at  the  time  of  the  reguli 
menses  it  is  not  to  be  regarded  lightly,  and  is  of  the  same  significance  «^ 
when  taking  place  in  the  male.     I  cannot  agree  with  those  authors  iho 
contend  that  hemorrhage  from  the  lungs  in  women  is  without  the  sime 
dire  significance  as  in  the  opposite  sex, 

(5)  Ajthritic  (Gouty)  Endarteritis. — According  to  Sir  Andrew  Clarke 
and  others,  this  is  a  common  cause  of  recurring  hemorrhages  in  ageJpcr-j 
sons  (over  fifty  years). 

Symptoms. — Hemoptysis  is  so  commonly  a  symptom  of  that  mo 
fre<|uent  and  dread  disease,  phthisis,  as  to  raise  suspicions  of  the  l»t1 
in  the  minds  of  the  patient  and  physician  as  soon  as  it  occurs.      It  is  ap-l 
propriate,  tberefure,  to  note,  first,  the  features  of  hemoptysis  wlien  depend* 
ent   upon    pnimonary    tuberculosis,   and  then  to  point  out  its  clinical 
peculiarities  when   due  to  other  conditions. 

In  incipient  pulmonaty  tuberculosis  hemoptysis  develops  suddenly  a«  i 
rule,  a  warm,  saline  taste,  lasting  but  a  few  moments,  generally  preced- 
ing the  expectoration  of  blood.  The  blood  is  coughed  up,  and  thf 
bleeding  may  last  only  a  few  minutes  or  may  continue  for  daysw  the 
sputum  being  apt  to  remain  blood-stained  for  a  longer  interval.  The  ^ 
immediate  effect  of  the  hemorrhage,  however  slight,  is  to  alarm  tfat'fl 
patient,  inducing,  besides  mental  agitation,  cardiac  palpitation  and  other™ 
nervous  concuniitants.  A  small  liemorrhage  is  not  attended  with  any 
other  results,  but  large  ones  give  rise  to  the  symptoms  of  shock,  com- 
bined with  those  of  symptomatie  anemia.  Wlien  the  hemorrhage  is  lar^. 
blood  to  tlie  amount  of  a  mouthful  may  be  ejected  with  each  cough,  and 
in  these  instances  the  effeet  of  the  profuse  bleeding  is  evidenced  by  such 
symptoms  as  vertigo,  syncope,  cold  extremities,  excessive  pallor,  perspi- 
ration, ami  a  rapid,  small,  feeble  pulse.  This  is  followed,  if  the  attack 
diws  not  pnive  speedily  fatal,  by  considerable  restlessness,  and  later  n«it 
infrerineiitly  by  mild  delirium  and  more  or  less  fever. 

In  comj>arative1y  rare  instances  the  same  patient  has  a  single  hemor- 
rhage ;  more  frerpiently  he  has  several  at  shorter  or  longer  intervtb. 
Large  or  small  bleedings  may  precede  by  weeks,  months,  or  even  yeari 
any  rational  symptoms  or  physical  signs  of  pulmonary  tuberculosis.  la 
such  instances  latent  foci  of  disease  may  be  assumed  to  have  pre-exiatcl. 

In  Cjuantity  the  hemorrhage  varies  greatly  :   tliere  may  be  less  tha] 
one  ounce  ejected  or  it  may  amount  to  a  pint  or  more  before  the  blee<lin; 
ceases.     In  advanced  cases  in  wliich  cavities  have  formed  large  vessel 
may  become    eroded,  followed    by  copious    and  dangerous  hemorrhi  _ 
Fatal  hemorrhage  may  take  place  into  a  cavity  without  the  occarrenceoi 
hemoptysis,  as  in  a  case  dissected  by  Osier  at  the  Philadelphia  Hospital 
The  (listinctive  characters  of  the  blood  discharged  are  mainly  as  follows: 
bright  color,  very  frothy  (being  mixed  with  air),  anil  not  clotted.     A  raw 
exception  to  the  rule  may  be  noted  in  the  case  of  hemorrhage  proceeding 
from  a  large  cavity,  the  blood  pouring  forth  in  a  free,  dark  stream* 
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Phyncal  Signs. — ^These  are.  for  the  most  part,  negative.  Quite  com- 
motily  moist  bronchial  r&les  are  audible  on  ausoultjition  ;  palpation  and 
|>erciissioti  should  not  be  practised  during  nor  immediately  after  the 
hemoptysis. 

Hemoptysis  not  Due  to  Pulmonary  TiiberculoEis.^{a)  In  affections  of 
the  mitral  and  norlir  rr^/rr-x,  t>specjully  in  mitral  stenosis,  hemorrhage 
from  the  brotidu  is  not  uneiunmun,  and  the  way  in  which  these  lesions 
lead  to  pulmonary  congestion  is  explained  in  the  discussion  of  Organic 
Affections  of  the  Heart.  During  the  progress  of  these  cases,  hemorrhages 
oit^n  occur  at  considerable  intervals ;  they  may  either  be  slight,  lasting 
only  a  few  mi  mites,  or  rjuite  free,  extending  over  periods  of  a  few  tlays 
or  a  week. 

(i)  As  a  rule,  in  the  beginning  small  hemorrhages  occur  for  several 
weeks  from  pressure  of  an  anvurif^imd  dihtation  up*in  tbe  hroncliial  mu- 
cosa, or  tbcre  may  be  wrepitig  of  bloiid  through  the  exposed  layers  of 
fibrin  composing  the  walls  of  the  sac.  The  bleeding  point  can  be  dis- 
covered with  the  larj^ngscope,  when  an  aneurysm  of  the  innominate  or  of 
the  aorta  impinges  upon  the  trachea.  A  large  and  often  quickly  fatal 
hemorrhage  occurs  from  rupture  into  the  respiratory  tract. 

{i*)  *' Arthritic  hemoptf/i<i»'  is  undoubtedly  associated  with  gouty, 
degenerative  changes  in  the  terminal  blood-vessels  of  the  lung,  though 
no  coarse  pulmonary  lesions  are  induced  by  tfie  recurring  hemondiages. 
Though  the  hemorrhagev**  may  oct-ur  at  intervals  for  years,  as  a  rule  they 
finally  become  arrested,  and  only  rarely  lead  to  a  fatal  issue,  1  have 
never  observed  this  form  of  hemoptysis  occurring  independently  of  chronic 
bronchitis.  In  emphysema  and  chronic  bronchitis  small  hemorrhages 
may  occur,  and  occasionally  coagida  in  the  form  of  casts  are  formed  in 
the  bronchi  and  afterward  ejeetcih  It  is  probable  that  the  source  of  the 
large  bleedings  that  occur  under  these  circumstances  is  an  ulcer  in  the 
bronchial  mucosa. 

(rf)  The  hemoptysis  that  is  connected  with  the  mt^nntntnl  function  is 
of  frequent  occurrence.  I  saw  recently  a  patient  in  whom  free  bleeding 
has  occurred  at  intervals  of  four  weeks  for  a  couple  of  years,  with  an 
absence  of  the  menses  dnring  the  same  period  of  time.  In  another  in- 
stance, a  patient  of  I>r.  Byers,  recurring  hemorrhages  of  the  lungs  took 
place  instead  of  the  regular  menstrual  discharge  for  three  successive 
months,  and  a  comparatively  rapid  form  of  phthisis  was  developed.  This 
class  of  cases  must  be  regarded  as  grave. 

(e)  The  preceding  group  is  to  be  distinguished  from  those  cases  in 
which  trivial  bronchial  hemorrhages  sometimes  occur  and  in  delicate,  hys- 
terical females.  Though  these  bleedings  are  accompanied  by  cough,  it  is 
not  uncofumon  to  find,  upon  careful  examination,  that  the  blood  comes 
from  the  upper  air-passages. 

(f)  Hemoptysis  may  result  from  severe  injuries  inflicted  upon  the 
thorax,  and  last  for  days  together. 

(t/)  A  person  may  have  a  single  or  many  recurring  attacks  of  hemop- 
tysis without  assifjnahfe  cauiie,  if  we  except  severe  muscular  strain  or  in- 
tense mental  excitement.  Although  pulmonary  tuberculosis  iloes  not 
Boperverie  in  instances  of  this  sort,  yet  not  a  few  may  be  excited  by  a 
permanently  limited  tuberculous  focus  which  may  be  indeterminable  by 
the  usual  methods  of  examination.     I  have  more  than  once  seen  a  cure 


506 


DISEASES  OF  THE  HESFIBATOEY  SYSTEM. 


result  from  an  active  course  of  treatment  with  creaK»te  &iid  appropriate 
hygienic  meaBures.  In  well-marked  instances  of  the  kind  a  complete 
arrest  of  the  trouble  resulted  from  a  change  of  climate* 

Differential  DiagnosiS.^ — A  reliable  diagnosis  necessitates  the  cer- 
tain excluaion  of  hemorrhage  from  the  higher  air-passagea,   pharyni, 
esophagus,  and  stomach.     In  epi»taxi»  the  blood  may  directly  enter  the 
naso-pharynx,  exciting  cough  and  being  discharged  as  in  hemoptysis.    A^ 
careful  examination  of  the  nasal  chambers  should  be  made,  however,  in  \ 
cases  in  which  the  symptoms  are  suggestive  of  epistaxis.     Bleeding  m»r 
take  place  from  the  gums,  from  chinks  in  the  pharynx,  or  from   vaneose 
veins.     If  the  seat  of  the  bleeding  be   the  phariptj'^  the  hemorrhage  i§ 
not  free,  the  blood  being  commingled  with   a  preponderating  p report ii>a 
of  mucus;  if  from  the  gums,  it  may  be  more  copious  (as  in  pty^sm  or 
scurvy),  and  the  hemorrhage  then  simulates  that  of  pulmonary  hemoptysis. 
An  inspection  of  the  mouth  will  disclose  whether  or  not  the  gums  are  the  ■ 
source  of  the  hemorrhage.  U 

The  distinctive  points  between  hemoptysis  and  hematemesis  will  be 
found  in  the  discussion  of  the  latter  affection. 

Progttosii. — ^The  gravest  apprehensions  are  constantly  entertained  by 
sufferer:*  from  hemoptysis,  but  immediately  fatal  results?  are  of  rare  occur- 
rence ;  and  of  this  fact  the  patient  should  be  repeatedly  assttred  by  the 
attending  physician.  In  case,  however,  the  existence  of  thoracic  aneur- 
ysm is  definitely  known,  the  conserjuences  of  hemoptysis  are  certaiDlj 
fatal.  With  reference  to  the  effect  of  hemoptysis  upon  tuberculous  pulmo- 
nary disease  opinions  differ  widely  ;  I  am  of  the  belief,  however,  that  prior 
to  the  existence  of  cavities  it  exerts  a  favorable  rather  than  an  unfavor^ 
able  influence  upon  the  course  of  the  disease.  On  the  other  hand*  in 
cases  in  which  cavities  exist  at  the  time  of  the  occurrence  of  hemoptysis 
an  opposite  effect  is  observed.  The  fact  that  hemoptysis  oft4?n  precedsi 
by  prolonged  intervals  of  time  the  development  of  pulmonary  lesions  is 
no  argument  in  favor  of  Nieraeyer*s  view,  that  phthisis  is  caused  by  henh 
optysis.  There  can  be  no  doubt,  however,  that  some  blood  6nds  its  wsy 
into  the  bronchi  below  the  point  of  bleeding  and  into  the  air-cells,  setting 
up  in  the  latter  places  irritation  and  even  lobular  inflammation,  lu 
til  is  way  hemorrhages  may  aid  in  rendering  the  tissues  more  susceptible 
to  tuberculous  infection.  In  cases  of  profuse  hemorrhage,  due  to  aneur- 
ysm or  to  the  erosion  of  large  branches  of  the  pulmonary  artery  in 
phthisical  cavities,  death  may  be  suddenly  induced,  and  is  caused  largely 
by  inundation  of  the  lung  and  the  consequent  impossibility  of  respiration. 

Treatment, ^ — Since  the  hemorrhage  is  ascribable  to  (1)  cong^tion 
of  the  bronchial  mucosa,  (2)  erosion  of  the  vascular  walls,  and  (3)  blood- 
changes,  obviously  the  treatment  of  individual  cases  must  be  modified 
accor*Iing  to  the  cliaraeter  of  tlie  causal  condition. 

In  many  instances  of  hemopftfsis  due  to  eongentioti  of  the  bronehml 
mticifga  the  hemorrhages  are,  comparatively  speaking,  slight ;  hence. 
apart  from  keeping  the  patient  at  absolute  rest,  little  treatment  is  re- 
quired. If  not  excessive,  they  are  often  salutary  in  their  effect.  If 
free,  the  physician's  aim  should  he  to  decrease  the  power  of  the  heart's 
contraction,  and  to  accomplish  this  end  the  patient  should  be  placed  in 
bed,  and  not  allowed  to  change  his  position  or  to  speak  above  a  whispenA 
The  diet  should  be  light,  nutritious,  and  non-stimuliiting,  all  hot  drinks 
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lod  alcoholics  being  prohibited.  Among  cardiac  sedatives  to  be  em- 
ployed with  a  view  to  reducing  the  rapidity  of  the  heart's  action  and  low- 
ering the  blood-pressure,  if  the  patient  be  neither  feeble  nor  anemic,  the 
ice-big  to  the  precordia  is  most  valuable ;  if  the  pulse  be  full  and  strong, 
we  may  use  aconite  and  other  arterial  sedatives.  Arthur  Foxwell '  recom- 
mends  venesection  in  cases  in  which  venous  congestion  is  present,  and  also 
lij8  stress  upon  measures  that  confine  the  blood  to  the  systemic  circula- 
tion—t.  e.  nutritious  food,  large  doses  of  the  nitrites,  hot  foot-baths, 
leeches  to  the  anus,  and  ligatures  applied  to  the  thighs  and  arms.  The 
palmonary  capillaries  may  also  be  effectually  depleted  by  the  use  of 
salines,  which  should  be  given  in  full  doses.  In  my  own  experience  dry 
capping  over  the  chest  has  been  of  the  greatest  service  in  cases  dependent 
upon  pulmonary  congestion.  Eating  ice  and  partaking  freely  of  iced 
drinks  are  also  useful  measures.  If  tne  attack  tends  to  become  prolonged 
and  exhausting,  we  may  increase  the  coagulability  of  the  blood  by  the 
me  of  such  remedies  as  gallic  acid,  acetate  of  lead,  or  calcium  chlorid. 
Hemoptysis  is  usually  accompanied  by  cough^  that  constantly  disturbs 
the  vascular  serenity  and  excites  fresh  bleeding.  For  this  symptom 
opium,  and  in  the  worst  cases  morphin  hypodermically,  should  be  freely 
administered. 

When  hemoptysis  is  associated  with  organic  disease  of  the  hearty  the 
main  indication  is  to  strengthen  that  organ  by  bodily  rest  and  quiet  and 
by  the  use  of  cardiac  tonics,  especially  digitalis.  I  have  had  under  ob- 
serTation  and  treatment  for  several  years  a  young  physician  who  has  been 
offering  from  frequent,  marked  hemoptysis,  due  to  mitral  regurgitation, 
and  in  whose  case  the  bleedings  are  readily  controlled  by  the  free  use  of 
digitalis. 

When  in  thoracic  aneurysm  or  advanced  pulmonary  tuberculosis  the 
blood  is  ejected  in  mouthfuls,  we  may  safely  infer  that  erosion  of  a  ves- 
sel or  rupture  of  the  aneurysm  has  taken  place.  Here  the  object  is  to 
bring  about  the  formation  of  a  thrombus  that  will  arrest  the  hemorrhage. 
Perfect  quiet  in  the  horizontal  position  tends  to  allay  the  vascular  excite- 
ment, and  the  induction  of  fainting  by  venesection  is  a  measure  worthy 
of  a  trial,  though  efforts  at  treatment  are  unpromising.  Opium  is  contra- 
indicated  in  the  latter  class  of  cases,  owing  to  the  fact  that  if  cough  be 
checked  inundation  of  the  bronchial  system  with  the  blood  (the  chief 
danger)  will  be  favored. 

in  all  instances  of  hemoptysis  treatment  should  not  cease  with  cessa- 
tion of  the  hemorrhage.  A  tendency  to  recurrence  is  manifested  in  many 
cases,  and  hence  measures  calculated  to  avoid  this  event  must  be  brought 
into  play.  The  patient  should  not  be  allowed  to  indulge  in  a  stimulating 
diet;  he  should  eschew  tobacco  and  alcoholic  stimulants,  and  avoid  all 
physical  and  mental  strain.  Every  source  of  bronchial  irritation  should 
be  carefully  avoided,  and  attacks  of  bronchitis,  however  mild,  should  re- 
ceive the  most  careful  attention.  Moderate  exercise  is  serviceable,  as 
well  as  a  liberal  amount  of  nutritious  food. 

^  British  MedicalJoumaly  1894,  p.  194. 
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result  from  an  active  course  of  treatment  with  crea&ote  and  appropriate 
hygienic  measures.  In  well-marked  inatances  of  the  kind  a  complete 
arrest  of  the  trouble  resulted  from  a  change  of  climate. 

Differential  Diagnosis.— A  reliable  diagnosis  necessitates  the  cer- 
tain exclusion  of  hemorrhage  from  the  higher  air-passages,  pharynx, 
esophagus,  and  stomach.  In  epistaxis  the  blood  may  directly  enter  the 
niiso-pharynx,  exciting  cough  and  being  discharged  as  in  hemoptysis.  A 
careful  examination  of  the  nasal  chambers  should  be  made,  however,  in 
cases  in  which  the  symptoms  are  suggestive  of  epistaxis.  Bleeding  may 
take  place  from  the  gums,  from  chinks  in  the  pharynx,  or  from  varicose 
If  the  seat  of  the  hleedin<^  be  the  pftan/ttj'^  the  hemorrhage  is 


veins. 


not  free,  the  blood  being  commingled  with  a  prepondeTating  proportion 
of  mucus ;  if  from  the  gums,  it  may  be  more  copious  (as  in  ptyalism  or 
scurvy),  and  the  hemorrhage  then  simulates  that  of  pulmonary  hemoptysis. 
An  inspection  of  the  mouth  will  disclose  whether  or  not  the  gums  arc  the 
source  uf  tlie  hemorrhage. 

The  distinctive  points  between  hemoptysis  and  hematemesis  will  he 
found  in  the  discussion  of  the  latter  affection. 

Prognosis* — The  gravest  apprehensions  are  constantly  entertained  by 
sufferers  from  hemoptysis,  but  immediately  fatal  results  are  of  rare  occur- 
rence ;  and  of  this  fact  the  patient  should  be  repeatedly  assured  by  the 
attending  physician.  In  case,  however,  the  existence  of  thoracic  aneur* 
ysm  is  definitely  known,  the  consequences  of  hemoptysis  are  certainly 
fatal.  With  reference  to  the  effect  of  hemoptysis  upon  tuberculous  pulmo- 
nary disease  opinions  differ  widely  ;  I  am  of  the  belief,  however,  that  prior 
to  the  existence  of  cavities  it  exerts  a  favorable  rather  than  an  unfavor- 
able influence  upon  the  course  of  the  disease.  On  the  other  hand,  in 
cases  in  which  cavities  exist  at  the  time  of  the  occurrence  of  hemoptysis 
an  opposite  effect  is  observed.  The  fact  that  hemoptysis  often  precedes 
by  prolonged  intervals  of  time  the  development  of  pulmonary  lesions  is 
no  argu merit  in  favor  of  Niemeyer's  view,  that  phthisis  is  caused  by  hem- 
optysis. There  can  be  no  doubt,  however,  that  some  blood  finds  its  way 
into  the  bronchi  below  the  point  of  bleeding  and  into  the  air-cells,  setting 
up  in  the  latter  places  irritation  and  even  lobidar  inflamniation.  In 
this  way  hemorrhiiges  may  aid  in  rendering  the  tissues  more  susceptible 
to  tuberculous  infection.  In  cases  of  profuse  hemorrhage,  due  to  aneur- 
ysm or  to  the  erosion  of  large  branches  of  the  pulmonary  arterj^  in 
phthisical  cavities,  death  may  be  suddenly  induced,  and  is  caused  largely 
by  inundation  of  the  lung  and  the  consequent  impossibility  of  respiration. 

Treatment. — Since  the  hemorrhage  is  ascribahle  to  (I)  congestion 
of  the  bronchial  mucosa,  (2)  erosion  of  the  vascular  walls,  and  (8)  blood- 
changes,  obviously  the  treatment  of  individual  cases  must  be  modified 
according  to  the  character  of  the  causal  condition. 

In  many  instances  of  hemopfifmn  due  to  congestion  of  the  bronchial 
mtimm  the  hemorrhages  are,  comparatively  speaking,  slight;  hence, 
apart  from  keeping  the  patient  at  absolute  rest,  little  treatment  is  re- 
quired. If  not  excessive,  they  are  often  salutary  in  their  effect.  If 
free,  the  physician's  aim  should  be  to  decrease  the  power  of  the  heart's 
contraction,  and  to  accomplish  this  end  the  patient  should  be  placed  in 
bed,  and  not  allowed  to  change  his  position  or  to  speak  above  a  whisper. 
The  diet  should  be  light,  nutritious,  and  non'Stirnul-iting,  all  hot  drinks 
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and  alcoholics  being  prohibiteil.  Among  cardiac  sedatives  to  be  em- 
ployed with  a  view  to  reducing  the  rapiditj  of  the  heart's  action  and  low- 
ering the  blood-pres8ure,  if  the  patient  be  neither  feeble  nor  anemic,  the 
ice-bag  to  the  precordia  is  most  valuable ;  if  the  pulse  be  full  and  .strong, 
we  may  use  aconite  and  other  arterial  sedatives.  Arthur  Fox  well  '  recom- 
mends venesection  in  cases  in  which  venous  congestion  is  present,  and  also 
lays  stress  upon  measures  that  confine  the  blood  to  the  systemic  circula- 
tion— i.  e*  niitritioiis  food,  large  doses  of  the  nitrites,  hot  foot-baths, 
leeches  to  the  anus,  and  ligatures  applied  to  the  thighs  and  arms.  The 
pulmonary  capillaries  may  also  be  effectually  depleted  by  the  use  of 
salines,  which  should  be  given  in  full  doses.  In  my  own  experience  dry 
cupping  over  the  chest  has  been  of  the  greatest  service  in  cases  dependent 
upon  pulmonary  congestion.  Eating  ice  and  partaking  freely  of  iced 
drinks  are  also  useful  measures.  If  the  attack  tends  to  become  prolonged 
and  exhausting,  we  may  increase  the  coagulability  of  the  blood  by  the 
use  of  such  remedies  as  gallic  acid,  acetate  of  lead,  or  calcium  chlorid. 
Hemoptysis  is  usually  accompanied  by  eom/k^  that  constantly  disturbs 
the  vascular  serenity  and  excites  fresh  bleeding.  For  this  symptom 
opium,  and  in  the  worst  cases  morphin  hypodermically,  should  be  freely 
administered. 

When  hemoptysis  is  associated  with  myanic  disease  of  the  ht-art,  the 
main  indication  is  to  strengthen  that  organ  by  bodily  rest  and  quiet  and 
by  the  use  of  cardiac  tonics,  especially  digitalis-  I  have  had  under  ob- 
servation and  treatment  for  several  years  a  young  physician  who  has  been 
suffering  from  frequent,  marked  hemoptysis,  due  to  mitral  regurgitation, 
and  in  whose  case  the  bleedings  are  readily  controlled  by  the  free  use  of 
digitalis* 

When  in  thoracic  anenrt/mi  or  athmieed  pulmonan/  tuhereuhsis  the 
blood  is  ejected  in  mouth fuls,  we  may  safely  infer  that  erosion  of  a  ves- 
iel  or  rupture  of  the  aneurysm  has  taken  place.  Here  the  object  is  to 
bring  about  the  formation  of  a  thrombus  that  will  arrest  the  hemorrhage. 
Perfect  quiet  in  the  horizontal  position  tends  to  allay  the  vascular  excite- 
ment, and  the  induction  of  fainting  by  venesection  is  a  measure  worthy 
of  a  trial,  though  efforts  at  treatment  are  unpromising.  Opium  is  contra- 
indicated  in  the  latter  class  of  cases,  owing  to  the  fact  that  if  cough  be 
checked  inundation  of  the  bronchial  system  with  the  blood  (the  chief 
danger)  will  be  ffivored. 

In  all  instances  of  hemoptysis  treatment  should  not  cease  with  cessa- 
tion of  the  hemorrhage.  A  tendency  to  recurrence  is  manifested  in  many 
cases,  and  hence  measures  calculated  to  avoid  this  event  must  be  brought 
into  play.  The  patient  should  not  be  allowed  to  indulge  in  a  stimulating 
diet ;  he  should  eschew  tobacco  and  alcoholic  stimulants j  and  avoid  all 
physical  and  mental  strain.  Every  source  of  bronchial  irritation  should 
be  carefully  avoided,  and  attacks  of  bronchitis,  however  mild,  should  re- 
ceive the  most  careful  attention.  Moderate  exercise  is  serviceablej  m 
well  as  a  liberal  amount  of  nutritious  food. 

^  British  MtdicalJmrnat,  1894,  p-  194. 
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PNEUMOHBHAaiA. 
(Pulmonurf/  Ajmple^i/.) 

Definition. — An  escape  of  blood  into  the  air-cells  and  interstitial 

t-is8nc\  witli  nr  witliout  Isieenition  of  tlie  pidmoiiary  |mreEicliyma, 

Pathology.  — It  in:iy  l>e,  thouL^li  nirdy,  (*r)  lUftlise,  when  the  hing- 
tissiie  is  lacenited,  as  iu  eerebual  a|iO[»!exy  ;  or  it  may  be  (h)  circum- 
scribed, as  when  the  blood  is  effused  into  the  air-cells  and  the  interstitial 
tis?*ue,  with  rupture  of  the  paretic  by  ma,  The  latter  form  will  be  consid* 
ercd  in  ttie  discussion  of  I*uhnonary  Infarction. 

Etiology, — Dtffiw  pulmtjiian/  {tpoplt'i-^  is  caused  by  the  rupture 
of  a  thoracic  aneurysm  that  has  become  adherent  to  the  surface  of  the 
lung.  Its  most  common  cause  i?  traumatism,  especially  penetrating 
wounds  of  the  lung,  but  adult  life  and  the  male  sex  are  to  be  regarded  as 
predisposing  factors.  The  lung-t issue  is  sometimes  the  seat  of  difFase 
bemorrhafjic  infiltration  in  sepiico-pyemia  and  cerebral  disease. 

Syinptoms,^ — These  are  ill-defineil  Profuse  hemoptysis,  urgent 
dyspnea,  and  cyanosis,  foHowed  by  increasing  evidences  of  collapse, 
together  with  a  clear  history,  should  raise  suspicions  of  the  existence 
of  diffuse  pneumorrhagia. 

The  physical  signs  are  indicative  of  extensive  consolidation  arising 
suddenly,  and  not  of  the  nature  of  the  lesion. 

The  prognosis  is  practically  hopeless,  and  abscess  or  gangrene  may 
result  if  these  cases  recover  from  the  immediate  effects  of  the  hemorrhage, 

Treatment-— Absolute  rest  of  the  body  in  the  horizontal  position  is 
the  one  measure  that  offers  a  slight  prospect  of  alleviation,  for  thus  the 
formation  of  a  clot,  followed  by  arrest  of  the  hemorrhage,  is  encouraged. 
It  is  unwise  to  use  opium  to  allay  the  cough,  since  the  action  involved 
assists  in  ejecting  tlie  extravasated  blood,  wldch  will,  in  consequence  of 
gravitation  and  the  effect  of  respiration,  submerge  speedily  so  much  of 
the  lung-tissue  as  to  hasten  the  fatal  termination.  Ergot  is  not  to  be 
given  hypoderraically,  since  it  raises  the  blw>d-|)ressure  in  the  lesser  cir- 
culation, but  the  internal  and  external  use  of  cold  lias  been  highly  recom- 
mended. With  the  onset  of  collapse  canliac  stimulants  become  absolutely 
necessary,  though  many  cases  are  so  rapidly  progressive  as  to  reach  a 
moribund  state  before  remedial  agents  can  be  applied  by  the  physician. 


PULMONARY   EMBOLISM, 

{Hemorrhiiiji'c  Infarction  ;  Embolism  of  the  Lungs,) 

Pathology. — Embolic  infarctions  are  firm,  airless,  brown  or  black, 
wedge-sbapcil  masses,  with  their  bases  usually  at  the  pleura,  which  soon 
becomes  lustreless  and  covered  with  a  delicate  layer  of  fibrin.  The  in- 
farctions may  be  single  or  multiple,  and  sometimes  occupy  the  greater 
portion  of  the  lobe;  in  the  majority  of  cases,  however,  their  size  equab 
that  of  a  walnut.  Their  most  frequent  seat  is  at  the  back  of  the 
lower  lobe.  The  microscope  shows  the  presence  of  leukocytes  and  re<l 
blood-corpuscles  in  the  air-cells  and  in  the  alveolar  septa.  Collateral 
congestion  and  edema  are  frerjuent  concomitants,  and,  less  frequently, 
pneumonic  consolidation  appears. 
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Stiology. — The  condition  is  produced  by  the  blockiog  of  the  pulmo- 
nary artiTies  by  an  embolus  or  thrombus.  When  the  circulation  in  the 
pulmonary  cupillaries  is  feeble,  bemorrliagic  infarction  may  be  the  result 
of  stasis,  anit  this  is  probably  the  most  fretjuent  form.  It  is  met  with  in 
connection  with  diseases  of  the  lungs,  and  also  with  mitral  stenosis  or  re- 
gurgitation. The  plug  that  occludes  the  blood-vessel  may  be  composed 
of  leukocytes,  as  in  leukocythemia,  and  the  chief  sources  of  the  matter 
that  enters  into  the  emboli  are  the  thrombi  io  the  right  side  of  the  heart 
and  in  the  systemic  veins.  Infectious  emboli,  resulting  in  abscess,  will 
be  considered  in  connection  with  Abscess  of  the  Lungs.  Occlusion  of  a 
branch  of  the  pulmunary  artery  cnts  oft'  completely  the  circulation  to  the 
territory  supplied  by  that  branch,  and  hemorrhagic  infarction  occurs  as  a 
result,  just  as  elsewhere. 

S3nnptoms. — Not  all  infarctions  give  rise  to  symptoms;  on  the  con- 
trary, occlusion  of  a  main  hnmch  of  the  pulmonary  artery  usually  ter- 
minates life  speedily.  The  latter  accident  occurs  not  infrequently  in  con- 
nection with  organic  dise^ise  of  the  heart,  and  if  death  be  not  the  imme- 
diate result  or  if  a  smaller  branch  be  occluded,  the  most  alarming  symp- 
toms ensue,  such  as  syncope,  urgent  dyspnea,  and  convulsions  with  un- 
consciousness. The  first  and  most  distressing  symptom  is  dyspnea,  which 
is  attended  by  frantic  efforts  at  breathing  and  by  great  mental  anxiety. 
Occasionally  hemoptysis  is  an  early  symptom,  and  of  primary  significance 
if  it  occur  in  a  patient  suffering  from  mitral  disease.  If,  together 
with  these  symptoms,  loss  of  consciousness  with  convulsions  occurs,  the 
diagnosis  becomes  well  nigh  complete.  Cough  usually  supervenes,  accom- 
panied by  the  expectoration  of  dark,  gelatinous,  mucoid  masses.  Large 
lymph-cells  containing  blood-corpuscles  are  found  in  the  sputum,  these 
giant-cells  being  most  commonly  seen  in  instances  of  organic  cardiac  affec- 
tions. They  are  supposed  to  transform  the  blood- corpuscles  into  pigment- 
matter. 

The  physical  signs  may  either  be  negative — as,  for  example,  when  the 
infarctions  are  small  or  deeply  located — or  they  may  give  information  as 
to  the  seat  and  extent  of  the  affected  part.  When  present  they  are  the 
symptoms  of  sharply-localized  consolidation  (increased  fremitus,  resonance, 
percussion-dulness,  moist  riiles,  an*l  bronchial  breathing),  and  it  is  not 
improbable  that  in  many  cases  the  physical  signs  are  due,  in  great  part, 
to  associated  conditions,  such  as  bronchitis,  edema,  or  collateral  consoli- 
dation. The  appearance  of  the  friction-sound  in  the  course  of  suspected 
cases  is  a  great  aid  in  diagnosis.  The  heart's  action  becomes  enfeebled, 
the  pulse  is  small  and  fretiuent,  and  the  surface  of  the  body  is  cool  and 
frei|uently  bedewed  witli  cold  sweat.  Fever  may  either  be  present  at  the 
onset  or  absent  throughout.  The  signs  of  embolic  abscesses  in  the  lungs 
will  be  elsewhere  detailed  {vide  Pulmonary  Abscess). 

Diagnosis. — ^To  establish  the  diagnosis  of  pulmonary  embolism  there 
must  be  a  clear  history  of  some  etiologic  condition,  and  the  sudden  appear- 
ance of  such  symptom s  as  dyspnea,  cough,  bloody  expectoration  (in  par- 
ticular), chest* pain,  loss  of  consciousness,  and  convulsions,  corroborated 
by  the  physical  signs  of  a  sharply-defined  spot  or  spots  of  consolidation. 

Prognosis. — The  prognosis  differs  with  the  character  of  the  primary 
condition.  Un  the  whole,  it  is  excecflingly  grave,  though  the  absorption 
of  an  embolism,  followed  by  the  disappearance  of  the  urgent  symptoms, 
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much  i  111  plicated  or  thickened,  however,  fremitus  may  be  decreased.  Pal- 
pation discovers  no  expansile  motion. 

PercHSiififjn. — The  pe#eii8s ion-note  varie.s.  Dulness  is  common,  oyring 
to  consolidation  of  the  Umg,  but  tiatness  is  occasionally  met  with,  and  a 
tympanitic  or  amphoric  note  is  sometimes  elicited  over  a  dilated  tironchius. 

Au^rultfilton. — Tlie  breathing  is  bronchial  or  more  or  less  sonorous  as 
a  rule,  and  over  bronchiectatic  c^ivities  it  h  cavernous  or,  rarely,  amphoric. 
Near  the  base  it  is  frequently  feeble,  distant,  and  even  altogether  sup- 
pressed. Subcrepitant,  sonorous,  sibilant,  or  gurgling  r&les  may  be  audi- 
ble, and  dry,  creaking,  or  leathery  friction-sounds  may  also  be  heard* 

Pro^^OSis. — The  course  of  the  complaint  is  exceedingly  chronict  and 
lasts  over  many  years.  Death  may  result  from  an  intercurrent  attack  of 
acute  pneumonia  aftectiniij  the  other  lung.  The  disease  always  shortens 
the  duration  of  life,  and  less  frequently  is  the  direct  cause  of  death. 
Rarely  a  fatal  issue  is  due  to  dilatation  of  the  right  heart,  followed  by 
tricuspid  regurgitation. 

Treatmetit. — The  condition  is  incurable.  The  patient  should,  how- 
ever, be  placed  under  the  best  sanitary  conditions^  and  if  practicable  he 
shoultl  make  a  permanent  change  of  climate.  A  snitable  resort  should 
be  selected  in  accordance  with  the  rules  indicated  in  the  treatment  of 
Pulmonary  Tuberculosis,  and  every  effort  should  be  put  forth  to  improve 
the  general  nutrition  of  the  patient.  Due  attention  ^liould  be  given  to 
the  associated  bronchitis,  m  well  as  to  any  symptoms  that  may  arise 
during  acute  exacerbations. 


BRONOHO-PNEUMONIA. 

(  CitpiUa  n/  E  run  vh  it  /a-  ;    Ct  t  ian  ii  n  /   /  *ii  ru  m  o  u  in, ) 

Definition, — An  inflammation  of  the  minute  bronchi  and  air- vesi- 
cles, due  either  to  the  extension  of  inflammation  from  the  capillary 
bronchi  to  the  air- vesicles  or  to  an  inflammatory  process  set  up  in  ate- 
lectatic lobules. 

Pathology, — Macroscopically,  the  lungs  present  decided  variations 
irt  persons  who  have  died  of  broncho-pneumonia,  (hi  the  pleunil  i>ur- 
face  may  he  noticed  purplish  or  slaty  patches,  often  sunken  (atelecla^isk 
intermingled  with  the  mf>re  elevated  patches  of  healthy  lung  and  gray- 
ish consul  illation,  ami  smoother  and  more  moist  than  crou|M>us  pneu- 
morjia.  Similar  appearances  arc  presented  by  the  cut  surface.  On 
pressure  fluid  exudes — edematous  fntm  the  healthier  areas,  and  gray- 
ish and  puriform  from  the  consolidated  areas.  The  mucosa  of  the 
large  bronchi  may  look  natural,  though  freijuently  it  is  congested,  while 
the  small  bronchi  usually  contain  more  or  less  muco-pnrulent  mate- 
rial. Their  walls  are  greatly  thickened,  and  on  section  the  eut  sur- 
iice  presents  a  nodular  apjRvarancc.  Dilatation  of  the  smaller  bronchi 
ly  be  observed,  and  minute  consolidated  ureas,  varying  in  size  from 
lit  of  a  pin's  head  to  that  of  a  pea,  may  be  seen  surrounding  the  thick- 
n»*fl  walls  of  the  bronchi.  When,  as  frerfuently  happens,  they  becomoj 
onfliient,  large  areas — an  entire  lobe  and  even  an  entire  lung^ — of  lung- 
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tissue  may  become  consolidateii  The  solidified  zooea  are  firm  to  the 
touch-,  bein^  destitute  of  air,  and  at  first  they  contain  blood  ;  hence  their 
coh^r  is  a  dark-red,  but  hiter  it  presents  a  grayish-hue.  The  condition  is 
usually  biiateraL  As  a  rule,  the  bronchial  glands  are  swollen  and  in- 
flamed. In  the  non-consolidated  portions  of  the  lung  the  air-celLs  are 
found  to  be  considerably  dilated.  The  pulmonary  pleura  h  often  coated 
with  fibrin,  but  less  regularly  than  in  croupous  pneumonia. 

The  essential  lesion  is  a  productive  inflammation  of  the  bronchi  and 
of  the  immediately  surrounding  air-spaces.  The  inflammation  is  from 
the  first  not  exudative*  but  productive ;  that  is,  with  the  formation  of 
new  tissue  (Delafield).  This  form  of  inflammation  naturally  lasts  for  a 
longer  time  than  would  the  exudative,  and  merges  into  a  chronic  pro- 
ductive inflammation  of  the  lun^^,  it  may  be  with  subse(|uent  sclerosis 
or  chronic  thickening  of  the  pleura.  The  exudate  is  always  more 
marked  toward  the  center  of  the  process,  while  the  air-cells  toward  the 
periphery  show  much  less  exudate.  The  latter  consists  of  serum,  some 
mucus,  and  many  swollen  cells  from  the  alveoli  (soon  showing  fatty 
degeneration),  leukocytes,  and  also  red  blood-cells  in  small  numbers. 
Fibrin  is  seen  in  small  quantity  if  at  all. 

In  deglutition  and  aspiration  pneumonia  the  leukocytes  are  in  much 
larger  number,  and  the  exudate  tends  to  suppuration,  while  in  the  more 
hemorrhagic  form.s  the  red  Idood-cells  are  present  in  larger  nuodjers. 

Kikodse  ^  found  the  blood  in  broncho-jmeumonia  to  contain  an  in- 
creased number  of  white  corpuscles,  except  in  tatal  or  very  severe 
ca^es.  The  cause  of  this  increase  appears  to  be  the  return  into  the  cir- 
culation of  the  corpuscles  that  have  passed  into  the  olveoiar  spaces; 
hence  it  ceases  after  the  fever  declines. 

Among  the  associated  lesions  that  remain  to  be  mentioned  are — (a) 
Catarrhal  inflammation  of  the  mucous  membrane  of  the  bronchi ;  and 
{h)  Exudative  inflammation  of  the  air-cells,  which  become  filled  with 
epithelium,  fibrin,  and  pus,  with  resulting  consolidation  of  the  lung.  The 
epithelial  cells  lining  the  air-sacs,  since  they  are  more  nuuienms  in 
young  children  tliaji  in  adults,  form  a  larger  part  of  the  intlanimatory 
exudate   in   the  former   than   in   the  latter. 

Etiology, — (1)  A  marked  preilisposing  influence  is  «//*',  the  disease 
being  most  prevalent  amongst  young  children.  In  them  it  may  appear  in 
association  with  measles,  whooping-cough,  scarlet  fever,  and  diphtheria, 
but  not  infreijucotly  it  is  entirely  inde]>endent  of  these  diseases.  Infants 
are  especially  susceptible  to  the  aftection,  most  instances  of  pneumonia 
at  this  perio<i  of  life  being  of  the  lobular  form.  Other  conditions  that 
act  as  predisposing  factors  in  children  are  improper  exposure  to  cold, 
unsanitary  surroundiTjgs  (especially  impure  air),  rickets^  and  chronic 
diarrhea.  Broncho-pneiimnnia  is  also  frequent  in  the  aged,  often  being 
occasioned  by  certain  debilitating  causes  and  chronic  diseases  that  are 
common  to  advancing  years, 

(2)  Semon, — The    aftection   prevails  especially   in   the   winter  and 
[spring  months;  particularly  is  this  the  case  in   those  forms  that  are 

unassociated  with  the  acute  infectious  group  of  diseases. 

(3)  It  also  supervenes  as  a  complication  in  such  acute  infectious  dis- 
ses  as  influenza,  typhoid  fever,  erysipelas,  and  small-pox,  and  is  of 
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serious  import.     According  to  my  own  observations,  it  is  more  com- 
monly met  with  in  the  diseases  above  mentioned  than  is  lobar  pneumonia. 

(4)  The  inhalation  of  food-particles  and  other  substances  often  servei* 
to  convey  the  agents  of  inflammation  to  the  lobules  of  the  lungs.  Thus 
a  long-continued  recumbent  posture  disposes  the  patient  to  broncho- 
pneumonia,  since  it  affords  a  ready  entrance  to  inflammatory  irritants. 
It  is,  however,  in  conditions  in  which  the  larynx  and  bronchi  have 
totally  or  in  part  lost  their  sensitiveness — as  in  coma  due  to  apoplexy, 
uremia,  and  allied  cerebral  states — that  retention  of  bronchial  secretions 
occurs,  and  that,  owing  to  gravitation,  these  secretions  reach  the  minute 
bronchi.  Particles  of  food  and  drink  are  also  inhaled.  Inhalation 
pneumonia  may  follow  operations  upon  the  nose,  mouth,  larynx  (trache- 
otomy particularly),  and  is  often  secondary  to  carcinoma  of  the  larynx 
and  esophagus.     It  is  also  the  pneumonia  of  new-born  children. 

(5)  It  must  not  be  forgotten  that  very  frequently  broncho-pneumonia 
is  caused  by  the  tubercle  bacillus  {vide  Pulmonary  Tuberculosis).  A  sub- 
acute type  may  also  occur  in  the  course  of  vesicular  emphysema. 

(6)  The  work  of  Weichselbaum  has  shown  the  presence  of  strepto- 
cocci with  the  greatest  frequency.  The  pneumococcus  has  frequently 
been  found,  and  in  a  goodly  number  of  cases  the  staphylococcus  aureus 
(Neumann,  Birch-Hirschfeld),  while  in  influenza  the  specific  organism 
may  itself  cause  broncho-pneumonia  (Pfeiffer  and  others).  Numerous 
other  organisms  have  been  found,  and  it  seems  a  well-established  fact 
that  various  pathogenic  bacteria  may  cause  the  disease. 

Symptoms. — Two  clinical  forms  may  be  distinguished :  (a)  primary ; 
and  (b)  secondary. 

(a)  Primary  broncho-pneumonia  is  met  with  most  frequently  in  adults, 
and  presents,  for  the  great  part,  the  symptoms  of  an  acute  bronchitis  of 
severe  grade  (cough,  dyspnea,  pain,  fever,  and  prostration).  When  oc- 
curring in  subjects  previously  enfeebled  the  onset  may  be  somewhat 
gradual.  The  cough  is  attended  with  a  catarrhal  expectoration  that  is 
glairy  and  tenacious,  and  may  be  tinted  with  bright-red  blood  in  the 
form  of  droplets  or  points.  The  fever  is  moderate,  the  temperature  rang- 
ing from  101°  to  104°  F.  (38.3°-40°  C),  and  is  of  irregular  type  :  in 
severe  cases,  however,  continued  high  temperature  may  occur.  Physical 
examination  gives  the  same  result  as  in  the  secondary  form  {I'ide  infra). 
The  duration  is  from  two  to  four  weeks,  the  fever  terminating  by  lysis. 

{b)  Secondary  broncho-pneumonia  is  the  variety  usually  met  with.  The 
symptoms  are  frequently  veiled  by  those  of  the  primary  affection,  and, 
indeed,  a  moderate  grade  of  lobular  pneumonia  is  frequently  unsuspected 
during  life  when  arising  in  the  course  of  other  grave  diseases. 

It  is  usually  preceded  by  bronchitis  affecting  the  larger  bronchi,  and 
in  this  common  event  the  first  symptom  that  directs  attention  to  the  dis- 
ease is  the  sudden  increase  in  the  frequency  of  the  respirations,  which 
rise  as  high  as  GO  or  even  80  per  minute.  An  initial  chill  is  rare.  Fever 
develops  suddenly,  or,  if  previously  present,  increases  rapidly.  An  early 
symptom  is  the  cough,  which  is  usually  hard,  harassing,  frequently  pain- 
ful, and  accompanied  by  expectoration.  The  pulse-rate  is  abnormally  fre- 
quent, and  in  the  later  stages  may  be  quite  rapid,  feeble,  and  irregular. 
The  type  of  the  fever  is  similar  to  that  of  the  primary  form. 

Phyaical  Signs, — At  the  beginning  of  the  attack  the  only  sign  is  the 
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ftnd  the  finger-tips  blue.  Palpntion  shows  defective  expansinu  ami  in* 
creased  tactile  fremitus  over  the  cfmsolithiteil  areas.  The  percnssion-note 
is  dull  or,  less  fre<juoiitly,  hyperresoiiarit  if  the  area  he  small.  Au8cnl* 
tation  reveals  numerous  tine,  subcrepitant  rales,  correspondiiif^  to  the  con- 
solidated portions*  The  respiratory  murmur  may  be  bronchiah  though 
more  often  broncho-vesieuhir.    The  signs  are  usually  noted  in  both  lungs. 

Duration^^ — (1)  In  ebihlren  this  varies  considerably  in  different  cm^es. 
Rarely  do  fatal  instances  last  more  tiian  two  or  three  weeks,  while  they 
may  be  as  brief  as  two  or  three  days.  On  the  other  hand,  cases  in  which 
recovery  ensues  fi'equently  last  from  six  to  eight  weeks,  though  m  some 
instances  from  one  to  three  weeks  only.  Two  special  forms  demand  brief 
description  : 

(a)  The  cerebral,  in  which  restlessness,  convulsiont^,  and  delirium  be- 
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trachea,  are  frequently  fatal.     The  mortality -rate  in  this  disease  varie 
from  25  to  50  per  cent. 

Treatment. — ^Prophylaxis. — There  are  few  diseases  that  can  be 
effectually  prevented  as  can  broncho-pneumonia.  In  the  first  place,  ,^^  ^« 
proper  attention  to  the  mouth  as  well  as  to  the  position  of  the  patient  ::^  t 
(which  should  be  changed  frequently)  during  attacks  of  acute  infectious  ^^ 
diseases  will  prevent  its  development  in  a  great  proportion  of  this  large  "^^ 
class  of  cases.  Adequate  protection  against  exposure  to  cold  during  con-  — 
valescence  from  measles,  whooping-cough,  etc.  is  also  a  potent  factor  in  -« 
preventing  the  disease,  as  is  the  timely  handling  of  catarrhal  affections  - 
of  the  nose,  pharynx,  larynx,  and  larger  bronchi. 

Treatment  of  the  Attack. — Certain  sanitary  arrangements  are  of  the 
utmost  practical  importance.  The  sick-room  should  be  well  ventilated 
and  its  atmosphere  kept  at  a  uniform  temperature — 68°  to  70°  F.  (20**- 
21.1°  C).  The  air  of  the  room  should  also  be  well  laden  with  moisture, 
which  may  be  generated  from  a  croup-kettle  or  other  suitable  vessel. 

Local  Measures. — In  young  children  the  chest  should  be  enveloped  in 
a  jacket-poultice  of  linseed  meal,  which  should  be  covered  with  a  layer 
of  oiled  silk  or  waxed  paper  so  as  to  prevent  its  growing  cool.  This 
should  be  renewed  at  intervals  of  about  six  hours.  After  the  more 
active  symptoms  have  subsided  the  linseed  jacket-poultice  may  be  re- 
placed by  one  of  absorbent  cotton,  which  should  also  be  covered  with  oiled 
silk  or  wax  paper.  In  older  subjects  the  application  of  iced  poultices 
to  the  chest  exercises  a  most  favorable  influence,  not  only  upon  the  local 
inflammation,  but  also  upon  the  fever  and  the  nervous  system. 

In  cases  in  which  there  is  a  high  fever,  tub-baths  should  be  em- 
ployed, the  temperature  of  the  water  at  first  being  about  95°  F. 
(35°  C),  and  then  gradually  cooled  to  about  80°  F.  (26.6°  C).  The 
gradually  cooled  bath  or  the  cold  pack  may  be  used  two  or  three 
times  daily.  The  effects  are  to  reduce  temperature,  to  promote  re- 
freshing sleep,  and  to  improve  the  character  of  the  respiration.  This 
mode  of  treatment  is  es])ecially  effective  in  cases  that  begin  abruptly 
In  such  the  tincture  of  aconite  or  veratrum  viride  may  be  employed 
temporarily.  In  cases  presenting  modern  pyrexia  cold  sponprings.  com- 
bined with  the  use  of  the  ice-bag  to  the  head,  may  suffice.  The  follow- 
ing fever-mixture  may  be  employed,  though  it  is  not  to  be  regarded  as 
a  substitute  for  the  cold-water  method  of  treatment,  but  is  merely  sup- 
plemental to  the  latter  : 

R.  Potassii  citrat.,  .^^ijss  (10.0); 

Spts.  ammon.  aromat,      f.^ij    (8.0); 
Spts.  aether,  nitrosi,  fjss  (16.0) ; 

Licj.  ammon.  acetat.,  f^iij  (96.0); 

Glycerini,  (j.  s.  ad  f.?iv   (128.0).— M. 

Sig.  5j  (4.0)  every  two  hours  for  a  child  of  five  years. 

In  children  a  mild  mercurial  purge  at  the  outset  is  advantageous, 
and  subscfjuently  by  the  use  of  salines  or  fljlycerin  suppositories  a  daily 
evacuation  of  the  bowels  is  to  be  secured.  The  bodily  strength  is  to 
be  maintained  by  careful,  methodical  feeding,  milk,  eggs,  albumin,  and 
broths  being  the  best  forms  of  food.     The  milk  should  be  predigested 
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Broncho-pnepmonia,  Lobar  Pneckonia. 

ief  pathogenic  organisms  *  (strep*      Preeence  of  the  DiplococcuB  pneumoni®. 

ITsuallj  i!€iM>jM]ary  to  bronehitia  and  acute      Osually  a  primary  diseaBe* 
infectious  diseafies  {^^-g.  nieasleB,  whoop- 
ing-cough). 

Clinical  Butory. 


Oo^t  gradua]* 

Fever  is,  in  proportion  to  the  extent  of 
infliunmution,  of  irregular  type,  and 
declines  by  lysis  after  a  Tariable  dura- 
tion. 

Sputum  glairyt  tenacious^  and  in  adults 
may  be  blood-tinged*,   ■ ,  -  _ 

Dyspnea  and  evidence  of  earbon-dioxid 
poisoniog  prominent 

Physical  signs  of  general  bronchi ti« 
always  marked,  and  usually  preponder- 
ating over  those  of  consolidation. 

Consolidation  commonly  bilateral. 

Duration  indefinite,  often  extending  over 
many  weeks. 

Conj^olidated  areas  liable  to  become  the 
seal  of  tuberculous  infeQtion. 


Onset  abrupt ;  previous  health  generally 

good. 
Fever  is  high,  of  continued   type,   and 

falls  between  the  fifth  and  ninth  days 

by  crisis. 

Sputum  chamcteristic  (rusty   or  prune- 

juice). 
Respiration    panting,    but  dyspnea  and 

cyanosis  relatively  le^s  marked* 
Signs    of    bronchitis   generally    absent, 

those   of   lobar  conHolidatiiui    always 

prefionderating. 
Commonly  unilateral. 
Duration  definite  as  a  rule,  eonvalescence 

following  criwiM. 
Far  less  likely  to  become  the  seat  of  tu- 

berculotis  infection. 


It  is  also  difficult  t^  distinguish  tubereuhus  hroncho-pneumonia  from 
the  disease  under  conBideratioo,  Indeed,  a  non-tuberculous  hroncho-pneu- 
monia may  be  located  at  the  apex  of  the  lung  and  aceurately  simulate 
the  symptoms  and  signs  of  the  tuberculous  form.  The  differentiation  is 
to  be  based  upon  the  presence  or  absence  of  the  signs  of  jioftening,  and 
upon  a  niieroscopic  examination  of  the  sputum  (which  in  a  child  may  be 
vomited).  The  softening  in  tuberculous  pneumonia  does  not,  however, 
begin  very  promptly  ;  but  if  elastic  fibers  and  tubercle  bacilli  be  found, 
the  diagnosis  is  at  once  set  at  rest. 

Fro£iioais> — In  broncho- pneumonia  the  severity  and  gravity  of  the 
symptoms  and  the  extent  of  the  involvement  of  lung'tissue  are  propor- 
tionate to  one*another  ;  hence  it  follows  that  the  disease  may  either  be 
devoid  of  serious  import  or  it  may  be  fraught  with  great  danger  to  life. 
Its  course  is  subject  to  decided  fluctuations,  the  periods  of  exacerbation 
in  the  symptoms  often  marking  the  time  of  the  dev^elopment  of  the 
gravest  features.  Apart  from  the  extent  of  the  lung-tissue  involved,  liow- 
evfr.  we  must  consider  especially  the  condition  of  the  patient  at  the  time 
of  itivasion.  If  the  constitution  has  been  previously  undermined,  as  is 
fretjuently  the  case  in  children,  broncho-pneumonia  is  very  apt  to  be 
fatal.  The  disease  is  less  dangerous  when  it  develops  in  the  course  of,  or 
follows,  measles  than  when  secondary  to  whooping-cough^  influenza,  or 
diphtheria*  Wiry,  thin  children  seem  to  stand  broncho-pneumonia  better 
than  fat,  flabby  ones  (Osier).  I^efflutkion  and  ingpiration  lobular  pneu- 
monia, especially  when  occurring  after  operations  upon  the  larynx  or 

*  Tlte  difij2rnri6tic  value  r»f  the  diJ^coTery  nf  streptrMsocci  is  not  pronounced.  Nuuier- 
oqs  otber  firganismH  have  been  fmmd  in  bronchct-pneimionia  in  their  ab^nce,  and  n  sim- 
ilar or^pnoiiini  iStrritftXffctvn  pneuifurnm^  Weiehgellbuuin)  has  been  found  in  a  number  of 
eases  of  croupous  pneumonia. 
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Apart  from  more  or  le&s  distention  of  the  pulmonary  capilUrieii  ^illi 
blood,  tijerc*  are  no  histologic  changes  in  the  atelectatic  ureas,  thotteli 
they  are  of  tinii  consistence  (splenization,  carnificiition).  There  can  W 
no  longer  any  doubt  as  to  the  entire  propriety  of  the  pathologic  distiDO- 
tion  between  lobiihir  pneumonia  and  atelectasis, 

Etiology.^ — The  condition  occurs  most  frequently  in  the  new-hom, 
and  is  then  due  to  defective  respiration.     Thus  in  children  dying  *ckiu  . 
after  birth  the  lower  lobes  may  be  found  to  be  atelectatic.      When  ac-J 
quired,  however,  there  are  three  modes  of  production  :   (1)  The  first  step 
consists  in  a  more  or  less  complete  plugging  of  the  smaller  bronchi  iiith.  I 
muco-piis  and  other  products  of  bronchial  inflammation.     If  complete^ 
air  can  no  longer  enter  on  inspiration,  and  as  the  contained  air  gradii- 1 
ally  becomes  absorbed  atelectasis  is  the  natural  result.     This  condition  | 
is  very  commonly  associated  with  broncho-pneumonia*  especially  in  chil- 
dren.    (2)  A  frequent  mode  of  origin  is  through  compression  of  the 
lungs,  resulting  from  positive  intrathoracic  pressure*  after  the  normal 
contractility  of  the  lung  has  been  overcome*     Instances  of  this  may  be 
produced  by  pleural  effusion,  hydrothorax,   pneumothorax,  pericardial' 
effusion,  great  cardiac  hypertrophy,  a  solid  turaor,  or  an  aneurysm  of 
the  arch.     Not  infrequently  abdominal  tumors,  excessive  meteorism,  and 
ascites  make  sufficient  upward  pressure  against  the  diaphragm  to  cause  | 
compression  of  the  lower  lobes  of  the  lungs.    (3)  Conditions  that  weaken 
and  obstruct  the  inspiration  may  produce  this  disease,  such  as  certain  I 
brain-affections,  paralysis  of  the  pneumogastric,  and  paralysis  of  the] 
chest-walls.     Thoracic  deformities  may  produce  pulmonary  atelectasis^  [ 
and  in  extreme  grades  of  kyphoscoliosis  the  lung  occupying  the  aitle  cor- 
responding to  the  convexity  of  the  spinal  column  is  small.     Whilst  the] 
lung-expansion  and  the  growth  of  the  organ  are  greatly  interfereil  with,' 
however,  and  particularly  if  the  condition  arises  in  youth,  true  atelec- 
tasis rarely  occurs  from  this  cause,  owing  to  the  natural  retractility  of  1 
the  lung.     Among  conditions  arising  from  deformities  of  the  chest  isJ 
the  so-called  aplasia  of  the  lungs. 

Sjrmptoms. — Atelecta^sis  is  a  secondary  condition*  and  its  symp-l 
toms  are  very  generally  veiled  by  those  of  the  primary  disease,  Itj 
arises  frequently  in  the  course  of  broncho-pneumnnia,  but  passes  unno-| 
ticed  unless  it  becomes  very  extensive.  Respiration  is  curried  on  by  thej 
upper  antl  anterior  portions  of  the  lungs,  and  is  increased  in  frequency] 
and  labor.  The  pulse  is  small,  rapid,  and  feeble;  the  skin-surface,  [ 
especially  that  of  the  extremities,  is  cool. 

The  form  prei^ienting  the  most  typical  symptoms  is  that  occurring 
in  the  new-born.  It  is  evidenced  by  shallow,  rapid  breathing,  lividl 
ity,  cold  extremities,  a  faint  whining  cry,  drowsiness,  and  sometinif' 
by  evidences  of  motor  irritation,  such  as  muscular  twitching  and  conJ 
Yulsions.  Congenital  anomalies  of  the  circulatory  organs  are 
ciated. 

Physical  Signs. — When  it  involves  a  goodly  portion  of  the  low»»r  lof 
posteriorly,  as  frequently  happens,  there  is  marked  retraction  <hr 
spi ration  over  the  lower  portion  of  the  thorax,  due  partly  to  + 
atmospheric  pressure,  and  partly  to  the  contractile  efforts  of  the  di 
nhragm.     Dulness  on  percussion  is  revealed,  though  only  when  the  at 
iectasis  is  extensive,  and  the  tactile  fremitus,  though  very  various,  it 


^ 


PULMONARY  ATELECTASIS. 


519 


if  there  be  marked  pyrexia,  and  egg-white  may  be  given  in  cold  water 
with  a  small  amount  of  sugar  or  in  the  form  of  eg^*lemonade- 

The  cough  is  often  wellnigh  constant  and  very  distressing.  Fre- 
quently the  use  of  remedies  that  promote  secretion,  combined  with  a 
small  dose  of  opium,  will,  under  these  circumstances,  afford  relief  A 
useful  formula  is  the  following : 


^.  Vini  antiraonii. 


Bj      (4.0); 


4,0); 
3ij9s(10.0); 
Sijss  (10.0); 
ad  5ij     (64.0).— M. 


Spts.  jeth.  nit., 
Tr.  opii  cam  ph.  ^ 
Liq.  ammon,  acetat,  q. 
Sig.  5J  (4.0)  every  two  hours,  diluted,  for  a  child  of  from  three 
to  five  years. 

Dover's  powder  is  also  of  value  in  relieving  the  cough.  When  the 
expulsion  of  the  sputum  is  attended  with  great  difficulty  the  preparations 
of  ammonium  often  meet  the  indications.  Of  these  the  muriate  is  the 
most  effective,  but,  unfortunately,  this  Ib  often  objected  to,  and  we  must 
then  rely  upon  the  carbonate  or  the  aromatic  spirits.  The  bronchi 
may  contain  an  abundance  of  secretion  that  cannot  be  expelled,  despite 
the  use  of  the  above  measures.  Under  these  circumstances  an  emetic 
may  be  given,  composed  of  the  w-ine  of  ipecac  (Si — 4-0),  combined  with 
alum  (gr.  xx  to  xxx— 1.296-1.944),  and  administered  to  a  child  every 
ten  or  fifteen  minutes  until  emesis  occurs. 

Cardiac  stimulants  must  be  employed  as  soon  as  the  pulse  shows 
signs  of  failure,  and  alcohol  and  strychnin  are  required  in  serioua 
cases.  The  preparations  of  ammonium  owe  much  of  their  reputation 
in  this  disease  to  their  stimulating  properties.  These  agents  when 
boldly  used  may  suffice  to  re-establish  the  cardio-pulmonary  circulation, 
but  if  they  fail  in  this  and  cyanosis  supervenes,  oxygen  should  be  used 
in  addition.  Sudden  heart-exhaustion  may  occur,  associated  with  mu- 
cous rdles  in  the  larger  bronchi  and  rapidly  increasing  cyanosis.  In 
such  instances  prompt  relief  is  to  be  afforded  if  we  would  save  life. 
Alternating  douching  with  hot  and  cold  water  and  electricity  should  be 
given  a  trial. 


PULMONABY  ATELECTASIS. 

(  CoUapse  of  the  Lungs  ;   Comprassion  of  the  Lungs.) 

Definition.^Atelectasis  of  the  lungs  is  a  condition  occasioned  by 
the  removal  of  the  air  from  the  air-cells — a  state  directly  the  opposite 
of  emphysema.  The  air  disappears  largely  in  con8ef|uence  of  the  process 
of  absorption. 

Pathology. — The  affected  lung-spots  sink  in  water,  being  non-crep- 
itant.  They  also  present  through  the  pleura  a  bluish-retl  tint,  and  on 
cross-section  a  brownish- red  color.  The  surface  of  the  affected  areas  is 
smooth  and  depressed  below  the  level  of  the  adjacent  lung-atructwre. 
The  bronchi  supplying  the  collapsed  parts  are  frequently  occluded  by 
iufiammatory  products,  but  in  all  cases,  as  shown  by  Legendre  and 
Bailly,  the  latter  may  be  inflated  by  means  of  a  blowpipe. 
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to  lie  continuously  in  the  dorsal  decubitus,  but  should  be  told  to  change 
his  position  frequently.  Another  measure  that  may  effectually  pre- 
vent  the  development  of  a  serious  condition  is  the  use  of  cold  shower- 
baths  {{,  e.  a  stream  of  cold  water  poured  over  the  region  of  the  neck), 
and  this  can,  in  some  instances,  be  depended  upon  as  a  curative  agencv 
when  the  condition  already  exists.  Tonics  and  the  judicious  use  of 
stimulants,  together  with  a  nourishing  diet,  are  invariably  required.  I 
have  also  seen  good  results  follow  the  inhalation  of  compressed  air. 

In  kyphoacoliosia  tepid  baths  are  indicated.  The  heart-condition  de- 
mands careful  attention,  and  cardiac  stimulants  are  to  be  resorted  to  at 
the  first  loss  of  compensation  or  when  compensation  fails  to  become 
established. 


EMPHYSEMA. 


Definition. — In  general  this  term  implies  the  presence  of  air  in  the 
interstitial  alveolar  tissue.  As  applied  to  the  lungs,  however,  two  forms 
are  recognized :  (1)  Interlobular ;  and  (2)  Vesicular,  an  abnormal  dila- 
tation of  the  alveoli. 

INTERLOBULAR  EMPHYSEMA. 

This  is  produced  by  the  rupture  of  the  air-cells,  the  air  contained  in 
the  lung  escaping  into  the  interlobular  connective  tissue.  Among  its 
causes  are — (a)  Injuries  of  the  lung  (usually  by  a  fractured  rib)  and 
perforating  wounds  of  the  chest ;  (?)  Violent  paroxysms  of  coughing, 
as  in  whooping-cough  ;  and  rarely  defecation,  parturition,  and  hysterical 
convulsions.  When  arising  in  this  way  its  favorite  situation  is  the  an- 
terior margin  of  the  upper  lobe. 

Pathology. — In  the  interlobular  septa  immediately  beneath  the 
pleura  air-bubbles  are  sometimes  seen  to  be  arranged  in  well-defined 
rows.  The  pulmonary  pleura  may  become  detached,  and  the  air-tumors 
may  then  become  as  large  as  an  English  walnut  or  even  of  greater  size. 
Unlike  the  condition  in  vesicular  emphysema,  these  sacs  are  freely  mov- 
able, and  the  air  may  find  its  way  from  the  root  of  the  lung  into  the 
mediastinal  connective  tissue,  and  thence  into  the  subcutaneous  tissue 
of  the  neck  and  the  wall  of  the  thorax.  Rarely  these  air-sacs  perforate 
the  pleura,  setting  up  pneumothorax,  with  or  without  pleuritis. 

Interlobular  emphysema  is  sometimes  associated  with  advanced  vesic- 
ular emphysema. 

VESICULAR  EMPHYSEMA. 

(Alveolar  Ectasis.) 

Definition. — Dilatation  or  enlargement  of  the  alveoli  and  infundib- 
ular passages. 

Varieties. — The  cases  are  classified  into — (1)  Compensating,  (2) 
Hypertrophic,  and  (3)  Atrophic  forms. 
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jpnerallj  decreased.     Localized  compensatory  emphyeema  may  present 

Biaiii-tympanitic  resonaiicc  over  small  areas  of  coUapBe. 

AuseukatioD  shows  a  greatly  diminished  or  absent  vesicular  murmur, 
and,  if  the  area  of  collapse  be  large,  bronchial  breatliing.  Among  asso- 
ciated sounds  is  the  subcrepitant  rSIe,  due  to  broncho-pneumonia,  and, 
indeed,  capillary  bronchitis  and  atelectasis  are  often  combined,  there 
being,  moreover,  no  reliable  signs  that  wil!  separate  them  clinically. 

The  aphtsiii  of  the  lung  that  h  produced  by  spinal  curvature  (kypho- 
gcoliims)  richly  deserves  brief  separate  description,  owing  to  its  clinical 
importance.  In  many  instances  the  chest  is  more  or  less  twisted  on  its 
own  axis,  shortened  in  the  vertical  diameter,  and  thoroughly  fixed. 
Under  these  circumstances  lung*expansion  is  impossible,  and  hence  res- 
piration is  purely  diaphragmatic.  In  many  other  patients  life  may  be 
prolonged  for  an  indefinite  period,  nothing  more  being  observed  than 
slightly  labored  breathing.  Such  persons,  however,  upon  great  physi- 
cal exertion  suffer  from  urgent  dyspnea,  and  the  development  of  an  ordi- 
nary bronchitis  may  lead  to  similar  results,  and  even  to  speedy  death. 

The  pli^fllcal  signs  are  those  of  localized  emphysema,  combined  with 
those  of  more  or  less  compression  of  the  lungs.  There  is  an  extension 
of  the  cardiac  dulness  to  the  right,  and  other  evidence  of  right  ventricu- 
lar enlargement,  to  which  may  succeed  dilatation  with  the  usual  clinical 
events  pro^luced  by  the  latter  condition.  Death  is  not  rarely  due  to  this 
failure  of  compensation. 

Autopsies  have  shown  the  lungs  to  be  small  and  more  or  less  com- 
pressed, some  portions  being  almost  airless.  Areas  of  emphysema  of 
the  lungs  are  often  associated.  The  right  ventricle  may  be  found  to  be 
hypertrophied  merely,  or  dilatation  may  also  have  taken  place.  Con- 
genital atelectasis,  by  keeping  up  high  pulmonary  pressure,  may  lead 
to  a  persistence  of  the  ductus  Bolalli  and  of  the  foramen  ovale. 

Diagnosis. — Atelectasis  may  be  distinguished  from  lobar  pneu- 
rnonifi  by  the  absence  of  an  initial  rigor,  fever,  crepitant  r&les,  and  the 
pain  of  the  latter  disease,  and  by  the  characteristic  inspiratory  retrac- 
tion of  the  lower  portions  of  the  chest  and  the  stnaller  areas  of  dulness. 

Pleuritic  effusion  gives  a  flat  percussion-note,  the  upper  level  of 
which  varies  with  a  change  in  the  position  of  the  patient- — a  sign  that 
is  wanting  in  atelectasis, 

Progiosis. — When  the  condition  is  limited  to  small  areas  it  is 
rarely  serious,  but  eijually  seldom  does  extensive  atelectasis  lead  to 
recovery.  The  outlook  depends  to  some  extent  upon  the  nature  of  the 
associated  affections ;  thus,  when  it  is  secondary  to  whooping-congh  and 
widespread  broncho-pneumonia,  it  is  very  fatal.  Other  diseases  that  may 
complicate  and  increase  the  gravity  of  the  atelectasis  are  pleurisy  and 
pulmonary  tuberculosis.  On  the  other  hand,  compensating  eraphvsema 
often  coexists,  and  is  to  be  regarded  as  salutary  in  its  eflects.  \Vhen 
due  to  eompreasion  by  pyo-pneumothorax,  tumors,  and  the  like,  the 
prognosis  is  especially   gloomy. 

Treatment. — The  treatment  corresponds  with  that  of  the  primary 
disease,  Cnpilhrtf  hrofielntiii^  which  is  so  apt  to  be  followed  by  collapse 
of  the  lobules,  must  receive  active  treatment,  and  prophylactic  measures 
are  of  the  utmost  practical  importance.  The  patient  shouhl  be  instructed 
to  practise  full  inspiration  at  regular  intervals ;  he  should  not  be  allowed 
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to  lie  cuiitinuously  in  the  dorsal  decubitus^  hut  should  W  told  to  cliange 
his  position  freqyently.  Another  meiisure  that  may  efleetually  pre- 
vent the  developnient  of  a  serious  condition  ih  the  use  of  cold  shower- 
bat  ht*  (i.  e.  a  stream  of  cold  water  poured  over  tlie  region  of  the  neck), 
and  this  can,  in  some  instanet^s,  be  de]>ended  upon  as  a  curative  ageucv 
when  the  condition  already  exists.  Tonics  and  the  judicious  use  of 
stimulants,  together  with  a  nourishing  diet,  are  invariably  rc<|uired.  I 
have  also  seen  good  results  loilow  the  inhalation  of  compressed  air. 

In  hfpkojscoltosi^  tepid  baths  are  indicated.  The  heart-condition  de- 
mands careful  attention,  and  cardiac  stimulants  are  to  be  resorted  to  at 
the  first  loss  of  compensation  or  when  compensation  fails  to  become 
established. 


EMPHYSEMA. 


Definition. — In  general  this  term  implies  the  presence  of  air  in  the 

interstitial  alveolar  tissue.  As  applied  to  the  lungs,  however,  two  forms 
are  recognized:  (1)  Interlobular;  and  (2)  Vesicular,  an  abnormal  dila- 
tation of  the  alveoli. 
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INTERLOBULAR  EMPHYSEMA. 

This  is  produced  by  the  rupture  of  the  air*cells,  the  air  contained  in 

the  lung  escaping  into  the  interlobular  connective  tissue.  Among  itn 
causes  are— H/!J  Injuries  of  the  lung  (usually  by  a  fractured  rib)  and 
perforating  wovinds  of  the  chest ;  (A)  Violent  paroxysms  of  coughing, 
as  in  whooping-eoiigh :  am!  rarely  defecation,  parturition,  and  hysterical 
convulsions.  When  arising  in  this  way  its  favorite  situation  is  the  an* 
terior  margin  of  the  upper  lobe. 

Pathology p— In  the  interlobular  septa  immediately  beneath  the 
pleura  air- bub  hies  are  sometimes  seen  to  be  arranged  in  well-defined 
rows,  The  pulmonary  jileura  mav  become  detached,  and  the  air-tumors 
may  then  become  as  large  as  an  English  wahmt  or  even  of  greater  sixc. 
Unlike  the  condition  in  vesicular  emphysema*  these  sacs  are  freely  mov- 
able, and  the  air  may  find  its  way  from  the  root  of  the  lung  into  the 
niecliastinal  connective  tissue,  and  thence  into  the  subcutancjous  tissae 
of  the  neck  and  the  wall  of  the  thorax.  Rarely  these  air-sae«  perforate 
the  pleura,  setting  up  pneumothorax,  with  or  without  pleuritis. 

Interlobular  emphysema  is  sometimes  associated  with  advanced  vesic* 
ular  emphysema. 

VESIOTJLAR  EMPHYSEMA 

(Alt?€ol<ir  Edafis,) 

Definitloil. — Dilatation  or  enlargement  of  the  alveoli  and  infuDdib- 
ular  passages. 

Varieties. — The  cases  are  classified  into — (1)  Compeasating.  (2) 
Hypertrophic,  and  (8)  Atrophic  forms. 


HYPERTROPHIC  EMPHYSEMA. 
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COMPENSATING     EMPHYSEMA, 

This  variety  is  limited  to  certain  parts  of  the  lung,  and  arises  in 
consetjuence  of  pathologic  changes  in  other  parts  of  the  same  or^^an 
that  prevent  full  expansion  of  the  long  on  inspiration.  Ilenee  a  vica- 
rious  increase  in  the  volume  of  the  air-cells  is  observed  in  circurascribed 
morbid  processes  such  as  occur  in  pulmonary  tuberculosis,  lobular  pneu- 
monia, cirrhosis,  and  pleurisy  with  adhesions  (particularly  when  the 
latter  is  situated  at  the  inferior  border  of  the  lung).  An  entire  lung, 
unaffected  by  the  primary  disease,  may  be  the  seat  of  compensating  em- 
physema when  the  causal  disease  invades  the  whole  or  a  greater  portion 
of  the  other  lung,  as  in  cirrhosis,  extensive  pleurisy  with  effusion,  lobar 
pneumonia,  and  pyo- pneumothorax.  When,  however,  the  latter  condi- 
tions are  confined  to  a  portion  of  one  lung,  the  remainder  of  the  same 
organ  becomes  distended  also. 

As  a  rule,  this  pulmonary  change  is  physiologic  and  beneficial :  only 
rarely  secondary  atrophy  of  the  walls  of  the  air-cella  develops,  when  the 
latter  may  coalesce. 

SipnptomB  are  not  presented  by  the  lungs  in  consequence  of  the 
changes  met  with  in  compensating  emphysema.  The  condition  is  some- 
times  recognizable  by  mean.s  of  the  usual  physical  signs,  but  even  these 
are  not  always  to  be  relied  upon.  Fortunately,  its  existence  may  be 
safely  inferred  when  there  is  eouclusive  evidence  of  the  presence  of  the 
local  causal  diseases  (broncho-pneumonia,  pulmonary  tuberculosis,  pleur- 
isy, lobar  pneumonia). 

HYPEB'niOPHIC   EMPHYSEMA. 

Nature  of  EmphiiMma. — -The  symptoms  are  dependent  upon  a  loss 
of  elasticity  in  the  lungs,  and,  the  latter  condition  being  the  result  of 
overstretching,  the  contractile  energy  of  the  lungs  is  in  great  part 
destroyed ;  hence  they  become  permanently  enlarged.  Nor  do  the  em- 
physematous lungs  contract  when  the  thorax  is  opened,  as  they  do  ordi- 
narily. We  may  in  some  cases  account  for  the  loss  of  elasticity  in  the 
lungs  by  the  operation  of  causes  that  produce  an  abnormal  degree  of 
stretching,  either  temporarily  or  constantly ;  but  under  the.se  circum- 
stances emphysema  would  be  developed  desfiite  the  pre-existence  of  nor- 
mal contractility  of  the  lung.  In  true  emphysema,  however,  which  de- 
velops at  a  compsiratively  early  period  in  lite,  we  may  safely  assume  that 
the  retractile  energy  is  defective  (probiibly  a  congenital  condition),  and 
hence  in  such  cases  the  action  of  the  usual  causal  factors  will  speedily 
engender  over-distent  ion,  or  emphysema  may  develop  even  in  the  ab- 
sence of  the  usual  causal  factors.  In  these  instances  there  is  probably 
a  quantitative. as  well  as  nualitative  defect  in  the  elastic-tissue  element 
of  the  lungs. 

Pathology, — The  thorax  is  enlarged  (barrel-shaped),  and  upon  re- 
moving the  sternum  the  lungs  are  found  to  completely  fill  the  niediasti- 
nnm,  and  do  not  retract  as  in  health.  They  present  a  pale,  anemic 
appearance,  and  may  show  dark  pigmented  patches  and  streaks,  while 
to  the  feel  they  appear  soft  and  feathery,  though  dry.  They  readily 
pit  on  pressure  (a  leading  characteristic). 
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These  patients  are  short-breathed  from  infancy,  and  their  condition  is 
attributed  to  a  primary  defect  of  structure  in  the  lung-tissue. 

General  Symptoms. — There  is  an  absence  of  febrile  movement ;  the 
pulse  is  not  increased  in  frequency,  though  sometimes  feeble ;  and  the 
temperature  of  the  body  is  generally  subnormal.  There  is  a  very  gradutl 
loss  of  flesh  and  strength,  and  the  patient  is  stoop-shouldered,  present- 
ing a  peculiar  cachectic  appearance — a  condition  that  is  in  strong  con- 
trast with  the  dusky  appearance  of  the  face,  the  swollen  neck,  and  the 
enlarged  chest. 

Finally,  other  symptoms  may  be  mentioned  that  are  for  the  most 
part  secondary  to  hypertrophy,  followed  by  dilatation,  of  the  right  ven- 
tricle. This  hypertrophy  is  the  result  of  pulmonary  congestion  and 
obliteration  of  the  pulmonary  capillaries  induced  by  the  emphysema. 
Under  these  circumstances  severe  attacks  of  cough  occur,  attended  with 
extreme  dyspnea  and  lividity,  and  later  the  conditions  that  usually  suc- 
ceed a  moderate  grade  of  tricuspid  insufficiency  supervene,  such  as  con- 
gestion of  various  viscera  and  edema  of  the  feet.     Anasarca  is  rare. 

Physical  Signs. — The  shape  of  the  chest  is  much  altered:  owins 
to  the  increased  antero-posterior  diameter,  it  becomes  barrel-shaped 
(Fig.  46),  and  the  sternum  bulges,  as  do   also  the  costal  cartilages. 

The  infraclavicular  and  mam- 
mary regions  are  also  promi- 
nent, and  give  the  thorax  an 
abnormally  rounded  appearance. 
The  epistemal  notch  is  deeper 
than  the  normal,  the  clavicles 
and  muscles  of  the  neck  are 
unduly  prominent,  and  the  neck 
itself  appears  to  be  shortened, 
owing  to  the  elevated  position 
of  the  clavicles  and  the  ster- 
num. There  is  an  antero-pos- 
terior curvature  of  the  spine 
and  a  winsed  condition  of  the 
scapulae — changes  to  which  the 
stooping  posture  is  ascribable. 
Below,  the  thorax  appears  con- 
tracted. The  intercostal  spaces 
are  widened  and  depressed,  and 
a  network  of  dilated  venules  fre- 
(juently  extends  laterally  above 
the  inferior  costal  border,  but  is 
^,     ,,    ^      ,  ^      ,  ^     ,         ^     ^  bv  no  means   characteristic   of 

r  IG.  46.— Barrel-shaiK'tl  chest  in  emphysema.  .f         «r     x* 

The  movements  of  the  chest  are  vertical  rather  than  expansile,  and 
the  lungs  are  constantly  in  a  state  approaching  full  expansion ;  in  the 
lower  thoracic  and  upper  abdominal  regions  there  may  be  observed 
retraction  rather  than  expansion  during  the  act  of  inspiration.  The 
respiratory  acts,  as  a  whole,  are  labored,  and  the  diaphragm  and  ab- 
dominal muscles  are  seen  working  with  relative  violence.  The  heart's 
apex-beat  is  invisible,  but  marked   epigastric  pulsation  is  frequently 
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entail  severe  museular  strain  (f.  g,  blacksmitbiDg),  act  as  predisposing 
causes,  and  hence  emphysema  is  of   common    occurrence    among    the 
'  working  classes,  and  is  more  common  in  males  than  females.     The  dis- 
I  ease  is  often  hereditary,  there  frequently  being  several  sufferers  in  the 
I  ftanje  family.      Durint;  advanced   years  the  luns-elasticitv  often   dimin- 
f  ishes,  and  as  a  conset[nence  a  ilis|Hjsition  to  empbyBema  is  euujendered. 
On  the  other  hand,  emphysema  is  not  infreiiuently  met  with  in  children, 
and  in  such  there  may  be  a  respite  during  early  adult  life,  \vith  a  recur- 
rence at  a  later  period.     An  emphysematous  tendency  also  results  from 
congestion  of  the  hmgs  associated  with  mitral  valvular  disease. 

Clinical  History. — In  nearly  all  cases  the  disease  develops  insidi- 
ously, the  symptoms  l)eing  gradually  added  to  those  of  the  jirimary  affec- 
tions (chronic  bronchitis,  asthma,  etc.).  When  due  to  the  Dccnpationof 
the  patient  its  development  is  also  slow,  and  not  infrequeutly  its  origin 
dates  back  to  childhood  or  beyond  the  recollection  of  the  patient.  Rarely 
it  may  exhibit  a  more  acute  development,  as,  for  example,  after  whoop* 
ing-cough. 

The  first  symptom  is  a  variable  degree  of  dtppnea^  and  to  this  may 
be  added  temporary  et/atfom^  and  eomfh.  The  severity  of  the  dysjinea 
Yaries  with  the  degree  of  distention  of  the  air-cells,  even  though  ad<H- 
tionally  aggravated  by  the  coexistence  of  chronic  bronchitis,  osthma, 
etc.  In  moderate  emphysema  the  dyspnea  is  only  apparent  on  going 
up  stairs,  running,  walking  rapidly,  or  after  a  liearty  meal ;  on  the 
L  other  hand,  in  advance<i  grades  of  the  affection  it  is  constant,  ami  is 
F  intensified  by  the  slightest  exertion,  even  to  orthopnea.  Speech  is  inter- 
fered with,  the  p)atient*s  utterances  taking  the  form  of  fragmentary 
sentences  or  syllables.  The  labored  breathing  is  sliown  particularly  in 
expiration,  and.  as  in  asthma,  in  which  the  alveolar  spares  are  acutely 
distended,  so  in  emphysema  the  rhythm  of  the  respirati<Mi  is  changed. 
The  inspiration  is  shortened,  and  the  expiration  is  greatly  prolonged 
and  accompanied  by  whees&ing  when  chronic  hronchitis  coexists. 

In  the  later  stages  cyanosis  becomes  more  marked,  and  is  noticeable 
in  proportion  to  the  loss  of  compensation  and  interference  with  the  car- 
dio-pulmonary  circulation.  It  often  attains  to  an  extreme  degree,  and 
the  patient's  alarming  appearance  may  he  in  striking  contrast  with  his 
apparent  degree  of  comfort.  In  mild  forms  the  cyanotic  tint  is  con- 
fined to  the  lips,  lobes  of  the  ears,  and  the  extremities.  Any  increase 
in  the  degree  of  dyspnea  after  exertion  results  in  an  increased  blueness 
of  the  surface* 

The  roitt/h  is  dependent  upon  the  presence  of  chronic  bronchitis,  and 
1^  latter  disease  is  frequently  found  in  combination,  particularly  during 
ittie  winter.  There  is  also  an  expectoration  that  is  identical  with  that 
^  chronic  bronchitis,  and  when  this  disease  reaches  an  advanced  stage 
i;he  cotigh  persists  thrfmgbout  the  year  [vkle  Chronic  Bronchitis).  In- 
tercurrent acute  attacks  of  bronchitis  are  often  followed  by  tenvporary 
attacks  of  asthma ;  and  since  chronic  hronchitis  in  its  highest  grades  is 
met  with  at  an  advanced  period  of  life,  so,  as  would  be  expected,  the 
cases  of  advance<l  emphysema  arc  also  met  with  at  the  same  period. 
Osier  has  described  a  group  of  cases  occurring  in  patients  *'  from  twenty- 
five  to  forty  years  of  age  who,  winter  after  winter,  have  hatl  attacks  of 
intense  cyanosis  in  consequence  of  an  aggravated  bronchial  catarrh/' 
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emphysema.  Pneumothorax  is  unilateral,  and  gives  a  purely  tympanitic 
percussion-note,  while  hypertrophic  emphysema  is  bilateral  and  ita  per- 
cussion-note is  hyper-resonant.  Auscultation  in  pneumothorax  usually 
gives  amphoric  breathing,  metallic  tinkling,  the  characteristic  succussion 
splash,  and  an  absence  of  the  vesicular  murmur ;  all  of  which  symp- 
toms are  very  unlike  the  auscultatory  signs  of  emphysema. 

Another  affection  giving  rise  to  dyspnea,  cough,  and  cyanosis  is 
pleurisy  tvith  effusion^  but  the  slow  course,  the  absence  of  fever,  and 
the  universal  hyper-resonance  that  characterize  emphysema  do  not  be- 
long to  pleurisy.  The  latter  affection  is  usually  unilateral,  and  over  its 
seat  a  flat  percussion-note  is  obtained. 

Prognosis. — Hypertrophic  emphysema  of  acute  form  {e.  g.  result- 
ing from  whooping-cough)  is  often  curable;  but  the  usual  slowly- 
generated  variety,  so  far  as  recovery  is  concerned,  gives  a  totally  un- 
favorable prognosis.  In  many  cases,  however,  life  is  not  materially 
shortened.  Temporary  improvement  is  possible  when  the  lesion  con- 
sists merely  of  a  distention  of  the  air-cells,  and  this  is  shown  by  a 
corresponding  improvement  in  the  physical  signs.  The  effect  of 
frequently  recurring  attacks  of  bronchitis  is  only  to  intensify  the 
symptoms  of  a  disease  that  is  innately  progressive.  Intercurrent 
affections,  however,  such  as  pneumonia  (lobar  and  lobular)  and  pulmo- 
nary tuberculosis,  may  prove  fatal.  Dropsy,  following  broken  compen- 
sation, is  often  a  late  and  dangerous  complication ;  other  late  accidents 
of  the  disease  are  hemoptysis  and  sudden  dilatation  of  the  right  heart. 

Individual  circumstances,  such  as  the  patient's  social  condition,  the 
stage  of  the  affection  in  which  he  comes  under  proper  treatment,  and 
the  degree  of  care  he  is  willing  to  exercise,  greatly  influence  the  out- 
come of  the  case. 

Treatment. — The  treatment  is  to  be  directed  toward  the  removal 
of  the  causes  of  emphysema,  and  chiefly  of  the  chronic  bronchitis. 
From  personal  observation  I  am  fully  convinced  of  the  fact  that  the 
progress  of  the  disease  can  be  arrested,  and  that  the  condition  is  some- 
times improved,  by  relieving  the  chronic  bronchitis.  The  iodids  (po- 
tassium, sodium,  and  ammonium)  will  sometimes  produce  effects  that  are 
truly  remarkable,  and  the  syrup  of  hydriodic  acid  may  be  employed 
when  the  iodids  are  not  well  borne  by  the  stomach.  If  the  occupation 
of  the  patient  tends  to  aggravate  the  disease,  it  must  be  forsaken  for 
one  that  is  less  harmful.  Violent  paroxysms  of  cough  also  contribute 
to  the  production  of  alveolar  distention,  and  hence  must  be  alleviated 
promptly.  Intercurrent  attacks  of  asthma  have  a  similar  effect,  and 
must  be  relieved  as  speedily  as  possible  by  a  resort  to  appropriate  ther- 
apeutic measures.  Attacks  of  acute  bronchitis  are  to  be  preventer!,  if 
possible,  by  suitable  clothing,  by  avoidance  of  exposure  to  inclement 
weather,  dust,  and  the  vitiated  atmosphere  of  overcrowded  halls,  churches, 
and  the  like;  whenever  practicable  the  result  can  be  most  successfully 
obtained  by  a  residence  in  an  equable  climate.  Since  a  severe  bron- 
chitis is  apt  to  increase  the  severity  of  the  emphysematous  symptoms, 
it  must  be  cured  as  rapidly  as  possible. 

As  soon  as  passive  cont^estion,  flatulence,  and  constipation,  with 
other  gastro-intestinal  symptoms,  appear,  the  diet  will  demand  careful 
regulation,  and  especially  a  restriction  in  the  use  of  carbohydrates. 
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noticeable.  A  transverse  linear  depression  acrods  the  abdomen,  on  a 
level  with  the  lower  ribs,  may  also  be  present  during  inspiration.  \'en- 
ous  pulsation  may  be  seen  in  the  neck  after  failure  of  the  right  ventricle 
has  occur reci 

On  palpation  the  character  and  direction  of  the  chest-inovenients 
may  be  accurately  appreciated.  The  tactile  fremitus  is  decreased,  but 
not  absent.  In  advanced  cases  the  apex-beat  cannot  be  felt,  and  even 
in  the  earlier  stages  it  becomes  more  and  more  enfeebled,  ihving  to 
displacement  of  the  heart  and  engorgement  of  the  right  ventricle  there 
18  a  distinct  systolic  shock  over  the  ensiform  cartilage,  and  also  a  pul- 
sation in  the  epigastrium, 

Perettsmon  yields  a  characteristic  hyper-resonance.  This  may  be 
distinctly  *' Skodaic  "  or  semi-tympanitic,  and  in  extreme  dilatation  of 
the  air-ceHs  the  tone  may  be  woodeuy.  The  area  of  cardiac  dulness, 
owing  to  the  fact  that  the  longs  overlap  the  heart,  becomes  lessened  and 
finally  obliterated  ;  while  the  upper  limit  of  liver-duluess,  both  ante- 
riorly and  posteriorly,  is  found  to  be  one  or  two  interspaces  lower  than 
normal,  owing  to  the  fact  that  the  diaphragm  is  depresye<l.  The  upper 
level  of  splenic  dulness  is  also  lowered,  and  the  area  of  percussion* 
hyper-resonance  extends  higher  above  the  clavicle  than  iiaturully- 

Dn  auacultaiion  the  inspiration  is  short  and  feeble^  while  the  expira* 
tion  ia  greatly  lengthened,  the  ratio  of  these  sounds  as  to  duration  being 
reversed  as  compared  with  the  normal.  Their  pitch  is  somewhat  low- 
ered, particularly  that  of  expiration ;  and  when  riles  are  present  the 
respiratory  murmur  (particularly  the  inspiratory)  may  be  scarcely 
audible.  In  well-marked  iustanees  of  emphysema  inspiration  and 
expiration  may  rarely  be  of  eijual  length.  It  is  a  fact  worthy  of 
emphasis  that  the  parts  of  the  lungs  that  are  not  so  markedly  emphy- 
sematous as  others  give  a  harsh,  exaggerated  vesicular  murmur,  owing 
to  the  great  efforts  of  breathing.  R4les  of  various  sorts  are  fret^uently 
audible^  due  to  bronchitis,  which,  it  must  be  recollected,  accompanies 
emphysema  in  a  majority  of  instances  ;  less  frequently  the  auscultatory 
signs  of  asthma,  pleiiritis,  and  phthi.sis  are  encountered.  Rarely,  rub- 
bing Bounds,  that  have  been  attributed  to  the  friction  of  enlarged  air- 
cells  against  the  pleura,  arc  audibie,  and  when  the  interlobular  variety 
supervenes  upon  vesicular  emphysema  a  mtutpiitt(i  sound  is  heard.  The 
so-called  **  Laenfiec'j^  rdle,*'  which  resembles  somewhat  the  subcrepitant 
rale,  is  not  infre*|uently  present.  The  vocal  resonance  varies  from  an 
almost  total  absence  to  a  greatly  incrcascil  intensity.  The  tricuspid  in- 
sufficiency that  develops  late  in  this  affection  is  betrayed  by  its  charac- 
teristic miinuur. 

SiagBOSls. — A  positive  diagnosis  may  be  arrived  at  from  a  consid- 
eration of  the  history,  including  such  points  as  heredity,  occupation, 
the  long  duration  of  the  condition,  together  with  the  most  chararteristic 
symptoms  (dyspnea,  cyanosis,  signs  of  chronic  bronchitisj^  and  from  the 
physical  signs.  In  a  case  of  beginning  emphysema,  particularly  among 
children,  a  certain  diagnosis  is  not  to  be  attempted. 

Differential  DiagnoBla. — PneHmothoraj'  is  the  disease  most  apt  to  be 
confoundefl  with  emphyaema.  It  develops  suddenly,  however,  while 
emphysema  is  of  slow  development,  and  the  rational  symptoms  of 
pneumothorax  are  more  constant  and  urgently  distressing  ttan  those  of 
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lobar  pneumonia,  and  very  rarely  in  consequence  of  occlusion  of  the 
large  branch  of  the  pulmonary  artery ;  it  may  also  be  secondary  to  the 
circumscribed  form.  The  greater  part  of  the  lobe,  or  even  an  entire 
lung,  may  be  involved,  the  pulmonary  parenchyma  degenerating  into  a 
putrid,  greenish-black,  pulpy  mass,  with  no  obvious  line  of  demarcation. 

(b)  The  circumscribed  form  may  involve  either  one  or  both  lungs, 
though  the  right  is  affected  somewhat  oftener  than  the  left.  To  this 
category  belongs  the  so-called  embolic  gangrene^  the  nodules  of  which 
have  their  favorite  seat  in  close  proximity  to  the  pulmonary  pleura.  All 
etiologic  varieties  of  the  circumscribed  form  more  frequently  implicate 
the  lower  than  the  upper  lobe  of  the  lung,  occurring  in  sharply  defined 
areas,  which  may  either  be  single  or  multiple.  The  affected  area  first 
presents  a  greenish-brown  appearance ;  its  central  portion  soon  under- 
goes softening,  and  a  cavity  is  thus  formed  whose  walls  are  raggcnl  and 
irregular  and  contain  a  foul-smelling,  dark,  greenish  liquid.  Tne  sur- 
rounding lung  is  inflamed,  and  the  air-sacs  contain  inflammatory  prod- 
ucts (fibrin,  epithelium,  pus),  while  the  highly-irritating  and  putrid 
material  sets  up  an  intense  bronchitis.  These  gangrenous  foci  may  in- 
crease in  size  by  a  peripheral  extension,  and  thus  the  adjacent  veins 
may  become  plugged  with  infectious  thrombi  or  the  vessels  may  become 
eroded.  Emboli  may  then  be  detached  from  the  infectious  thrombi,  and, 
entering  the  circulation,  may  set  up  foci  of  septic  inflammation  in  re- 
mote organs.  A  truly  remarkable  connection  exists  between  circum- 
scribed gangrene  of  the  lung  and  cerebral  abscess.  When  the  gangren- 
ous spot  is  situated  near  the  pleura,  simple  or  gangrenous  pleurisy  may 
arise  as  a  complication,  or  the  pulmonary  pleura  may  be  perforated  and 
pyo-pneumothorax  result.  When  recovery  ensues  the  cavities  formed 
as  the  result  of  the  conversion  of  lung-tissue  present  a  limiting  wall  of 
dense  connective  tissue.  Such  cavities  may  remain  permanently  or  may 
slowly  become  contracted. 

Etiology. — Gangrene  of  the  lungs  is  caused  by  the  bacteria  of  putre- 
faction (probably  the  staphylococcus  albus  or  aureus).  The  disease  is 
rare,  even  though  the  opportunity  for  inhaling  the  bacteria  that  cause 
it  is  a  constant  one.  It  is  only  when  the  lung-tissue  has  become  im- 
paired or  peculiarly  altered  that  the  specific  bacteria  are  capable  of  pro- 
ducing gangrene.     It  may  occur  in  several  ways : 

(1)  Secondary  to  lobar  pneumonia,  hemorrhagic  infarctions,  cavities 
in  the  lungs,  bronchiectasis,  wounds  of  the  lung,  contusions  of  the 
thorax,  carcinoma  of  the  esophagus,  or  to  compression  or  embolism  of 
the  pulmonary  artery  or  of  the  bronchial  vessels. 

(2)  As  an  embolus,  derived  from  a  gangrenous  area  in  some  other 
organ  of  the  body,  it  may  lodge  in  the  lung  and  set  up  putrefieurtive 
changes. 

(3)  Pressure  from  a  thoracic  aneurysm  may  give  rise  to  gangrene. 

(4)  The  most  important  causal  factor,  however,  is  the  entrance  of 
foreign  bodies,  especially  bits  of  food,  into  the  bronchi  and  lungs. 
Whether  or  not  the  specific  bacteria  of  putrefaction  enter  the  lungs 
with  the  foreign  bodies,  the  latter  render  the  tissue-soil  receptive  to  the 
former,  and  once  the  process  has  been  initiated  it  is  apt  to  extend  itself. 
There  are  several  ways  in  which  these  foreign  particles  gain  entrance 
into  the  bronchi  and  lungs:  (a)  By  a  faulty  swallowing  of  the  food;  (6) 
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By  inhalation ;  (e)  By  a  carcinomatous  perforation  of  the  esophagus  into 
the  bronchus  or  into  the  lung. 

(5)  In  the  course  of  debilitated  states  of  the  system,  as  during  con- 
Talescence  from  protracted  fever  (rarely),  and  in  diabetes  mellitus 
(frequently). 

Sjmptoms. — These  are  heal  and  general,  the  former  alone  being 
diagnostic. 

Local  Bymptoma. — There  is  cough  accompanied  by  an  exceedingly 
fetid  expectoration  that  is  usually  quite  profuse.  When  abundant, 
and  when  expectorated  into  a  conical  glass  and  allowed  to  stand 
for  a  time,  it  separates  into  three  layers:  (a)  the  uppermost,  being 
frothy,  opaque,  and  of  a  grayish-yellow  color;  {b)  the  middle,  clear 
and  watery;  and  (e)  the  lowest,  appearing  as  a  greenish-brown  sedi- 
mentary layer  containing  shreds  of  lung-tissue  and  sometimes  blood. 
The  microscope  shows  it  to  consist  of  numerous  elastic  fibers,  bacteria, 
fat-crystals,  muco-pus,  granular  matter,  and  leptothrices.  Small  quan- 
tities of  blood  in  the  sputum  are  very  common.  Kannenburg  and  Streng 
have  also  described  ciliated  monads  as  occurring  in  the  sputum.  The 
patient's  breath  is,  as  a  rule,  intensely  fetid,  even  though  there  be  no 
expectoration,  but  this  fetor  of  breath  may  be  absent,  as  in  a  case  of  my 
own  (which  came  to  autopsy),  in  which  the  localized  gangrenous  process 
had  no  fistulous  connection  with  the  bronchus.  It  is  to  be  recollected 
that  if  any  of  the  large  branches  of  the  pulmonary  artery  be  eroded,  free 
and  even  fatal  hemoptysis  will  result. 

Phyneal  Signs, — The  physical  signs  are  sometimes  obscure,  as  when 
the  areas  involved  are  smaller  and  deeply  situated,  and  in  such  instances 
signs  of  bronchitis  only  may  be  detectable.  When  large  and  favorably 
situated,  however,  the  affected  spots  usually  give  signs  of  consolidation, 
rapidly  followed  by  those  of  cavity.  In  addition  bronchial  rflles — usually 
moist — and  coarse  cavernous  r&Ies  are  usually  audible.  It  is  obvious 
that  when  the  pleura  is  implicated  the  signs  of  pleurisy  are  added,  and 
if  pneumothorax  be  present  those  belonging  to  the  latter  condition  also. 

The  chief  general  symptoms  are  irregular  fever,  emaciation,  and 
profound  prostration.  A  septic  condition  of  the  system  is  commonly 
developed,  and  the  patient  sinks  from  exhaustion.  Rarely  there  may 
be  an  almost  total  absence  of  constitutional  disturbances,  and  such 
instances  terminate  in  recovery. 

IMag;n08i8. — The  distinctive  feature  is  the  intense  fetor  both  of  the 
sputum  and  the  breath.  The  physical  signs  may  readily  determine  the 
existence  of  the  pulmonary  lesion,  but  it  is  difficult  to  eliminate  abscess 
and  fetid  bronchitis  associated  with  bronchiectasis.  The  results  of  a 
earefiil  examination  of  the  sputum,  together  with  the  less  horribly  fetid 
odor  of  the  breath,  in  abscess  will  usually  suffice  to  eliminate  the  latter 
afiection.  In  fetid  bronchitis  the  fetor  of  the  breath  and  sputum  is  also 
less  marked  than  in  gangrene,  while  its  course  is  slower  and  more  favor- 
able than  that  of  the  latter  affection. 

Prognosis. — The  prognosis  is  always  grave,  though  rarely  recovery 
in  circumscribed  gangrene  of  the  lungs  ensues.  The  chief  dangers  are 
exhaustion  and  hemorrhage.  Improved  methods  of  surgical  treatment, 
however,  have  saved  life  in  a  few  instances,  and  promise  to  reduce  still 
further  the  mortality-rate  of  this  serious  affection. 
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Treatment. — The  leading  indications  are — 

(a)  The  disinfection  of  the  gangrenous  focus  or  foci  in  the  lungs. 
This  may  be  accomplished  by  the  internal  administration  of  creasote  or 
carbolic  acid  or  by  the  use  of  the  antiseptic  spray.  In  a  recent  case 
the  employment  of  Robinson*s  inhaler,  chargea  with  eoual  parts  of 
creasote,  alcohol,  and  chloroform,  gave  encouraging  results. 

(b)  The  patient's  nutrition  must  be  maintained,  if  possible,  by  a  con- 
centrated liquid  diet,  administered  in  fixed  quantities  and  at  regular 
intervals ;  also  by  the  judicious  cultivation  of  the  digestive  functions, 
together  with  the  use  of  stimulants  and  tonics.  For  a  description  of 
the  surgical  treatment  of  gangrenous  cavities  of  the  lungs  the  reader  is 
referred  to  special  works  on  surgery.  It  is  the  physician's  duty,  how- 
ever, to  determine  whether  or  not  the  patient's  general  condition  will 
admit  of  surgical  interference,  and  also  to  localize  as  nearly  as  may  be 
the  affected  zones  for  the  surgeon's  guidance. 


ABSCESS  OP  THE  LUNOS. 

{Suppurative  Pneumonitis,) 

Pathology. — This  affection  is  characterized  by  the  formation  of 
pus  and  the  degeneration  of  lung-tissue.  It  may  be  (a)  a  mere  infiltra- 
tion of  the  blood-vessels,  bronchi,  or  interstitial  tissue,  but  more  fre- 
quently purulent  inflammation  of  the  lungs  takes  the  form  of  (b)  an 
ordinary  abscess.  In  size  the  abscesses  range  from  that  of  a  walnut  to 
an  apple,  and  I  have  observed  in  one  case  inflammation  of  the  whole  of 
the  middle  lobe  of  the  right  lung.  The  abscess-walls  are  irregular  and 
decidedly  ragged ;  and  in  the  case  of  old  lesions  there  is  a  dense  fibrous 
wall ;  the  contents  are  purulent  and  rarely  necrotic.  If  the  contour  of 
an  abscess  touches  the  pleura,  empyema  is  the  usual  result,  though  sero- 
fibrinous pleurisy  may  rarely  follow.  Rupture  of  the  abscess  into  the 
pleura  may  also  occur. 

Etiology. — Streptococci  are  found,  though  they  are  not  the  only 
direct  causes  of  abscess  of  the  lung.  The  diplococcus  pneumoniae  and 
Friedliinder's  bacillus  have  been  noted,  as  well  as  certain  other  pyogenic 
organisms.  Predisposition  is  noted  in  certain  conditions,  as  (1)  during 
or  following  the  occurrence  of  inflammation,  as  in  lobar  and  lobular 
pneuuionia.  Suppurative  infiltration,  however,  more  frequently  arises 
under  these  circumstances  than  abscess,  and  in  the  rare  instances  in 
which  the  hitter  occurs  it  is  apt  to  be  comparatively  small  and  multiple. 
In  all  forms  of  inhalation  and  deglutition  broncho-pneumonia,  however, 
abscess  of  the  lung  is  a  frequent  secjuela. 

(2)  Perforation  of  the  lung  from  without  or  from  adjacent  organs,  as 
in  carcinoma  of  the  esophagus,  abscess  of  the  liver,  or  suppurating  hyda- 
tid cyst. 

(3)  Infectious  emboli,  found  in  connection  with  septico-pyemia,  fre- 
quently cause  metastatic  abscesses  in  the  lungs.  In  a  mechanical  manner 
they  may  produce  hemorrhagic  infarctions,  followed  by  suppuration,  or 
the  latter  process  may  occur  independently  of  the  former.    The  abscesses 
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iy  inhalation :  (e)  Bv  a  carcinomatous  pertbration  of  the  esophagus  into 
the  bronchus*  or  into  the  luog. 

(6)  Id  the  course  of  debilitated  states  of  the  system,  as  during  con- 
valescence from  protracted  fever  (rarely),  and  in  diabetes  mellitus 
(frequently!. 

Symptoms.— These  are  bcal  and  general  the  former  alone  beiog 
diagnostic. 

Local  SyiaptomB. — There  is  cough  accompanied  by  an  exceedingly 
fetid  expectoration  that  is  usually  quite  profuse.  When  abundant, 
and  when  expectorated  into  a  conical  glass  and  allowed  to  stand 
for  a  time,  it  separates  into  three  layers ;  {a)  the  uppermost,  being 
frothy,  opacjue,  and  of  a  grayish-yellow  color;  {h)  the  middle,  clear 
and  watery;  and  (r)  the  lowest,  appearing  as  a  greenish-brown  sedi- 
mentary layer  containing  shreds  of  lung-tissue  and  sometimes  blood. 
The  microscope  shows  it  to  consist  of  numerous  elastic  iihers,  bacteria, 
fat-crystals,  muco-pus,  granular  matter,  and  leptothrices.  Small  quan- 
tities of  blood  in  the  sputum  are  very  common.  Kunnenburg  and  Streng 
have  also  described  ciliated  monads  as  occurring  in  the  sputum.  The 
patient's  breath  is,  as  a  ruk\  intensely  fetid,  even  though  there  be  no 
expectoration,  but  this  fetor  of  breath  may  be  absent,  as  in  a  case  of  ray 
own  (which  came  to  autopsy),  in  which  the  localized  gangrenous  process 
had  no  fistulous  connection  with  the  bronchus.  It  is  to  be  recollected 
that  if  any  of  the  large  branches  of  the  pulmonary  artery  be  eroded,  free 
and  even  fatal  hemoptysis  will  result* 

Pkt/mral  ^S%/?».— The  physical  signs  are  sometimes  obscure,  as  when 
the  areas  involved  are  smaller  and  deeply  situated,  and  in  such  instances 
signs  of  bronchitis  only  may  be  detectable.  When  large  and  favorably 
situated,  however,  the  affected  spots  usually  give  signs  of  consolidation, 
rapidly  followed  by  those  of  cavity.  In  addition  bronchial  rales — usually 
moist — and  coarse  cavernous  rales  are  usually  audible.  It  is  obvious 
that  when  the  pleura  is  implicated  the  signs  of  pleurisy  are  added,  and 
if  pneumothorax  be  present  those  belonging  to  the  latter  condition  also. 

The  chief  general  symptoms  are  irregular  fever,  emaciation,  and 
profound  prostration.  A  septic  condition  of  the  system  is  commonly 
developed,  and  the  patient  sinks  from  exhaustion.  Rarely  there  may 
be  an  almost  total  absence  of  ctmstitutional  disturbances,  and  such 
instances  terminate  in   recovery. 

Diagnosis*— The  distinctive  feature  is  the  intense  fetor  both  of  the 
sputum  and  the  breath.  The  physical  signs  may  readily  determine  the 
existence  of  the  pulmonary  lesion,  but  it  is  difficult  to  eliminate  ui)sce»s 
and  ffttd  bntm-hitii*  associated  with  bronchiectasis.  The  results  of  a 
careful  examination  of  the  sputum,  together  with  the  less  horribly  fetid 
odor  of  the  breath,  in  ah9^*em  will  usually  suffice  to  eliminate  the  latter 
affection.  In  fetid  bronelntm  the  fetor  of  the  breath  and  sputum  is  also 
less  marked  than  in  gangrene,  while  its  course  is  slower  und  more  favor- 
able than  that  of  the  latter  affection. 

Prognosis. — The  prognosis  is  always  grave,  though  rarely  recovery 
in  circumscribed  gangrene  of  the  lungs  ensues.  The  chief  dangers  are 
exhaustion  and  hemorrhage.  Improved  methods  of  surgfcal  treatment, 
however,  have  saved  life  in  a  few  instances,  and  promise  to  reduce  still 
further  the  mortality-rate  of  this  serious  affection. 


I 


632 


DISEASES  OF  THE  RESPIRATORY  SYSTEM. 


Treatment*- — The  leading  indications  ure — 

[ti]  The  disinfection  of  the  gangrenous  foeus  or  foci  in  the  lu&gs* 
This  may  be  accomplished  by  the  internal  administration  of  crea^fote  or 
carbolic  acid  or  by  the  use  of  the  annseptic  spray.  In  a  recent  c&8« 
the  employment  of  Robinson's  inhaler,  charged  ivith  equal  parts  of 
creasote,  alcoliol,  and  chloroform,  gave  encouraging  results*. 

{h)  The  patient's  nutrition  must  be  maintained,  if  possible,  by  a  coo* 
centrated  lii[uid  diet,  administered  in  fixed  t|iiantities  anil  at  regukr 
intervals ;  also  by  the  judicious  ctdtivation  of  the  tligeslive  fuDctionst, 
together  with  the  use  of  stimulants  and  tonics.  For  a  description  of 
the  surgical  treatment  of  gangrenous  cavities  of  the  lungs  the  reader  is 
referred  to  special  works  on  surgery.  It  is  the  physician's  duty,  how- 
ever, to  detennhie  whether  or  not  the  patient's  general  condition  will 
admit  of  surgical  interference,  and  also  to  localize  us  nearly  as  may  be 
the  affected  zones  for  the  surgeon's  guidance. 


ABSCESS  OP  THE  LUNGS. 

(  Siipp  it  rat  ive  Pn  ett  m  t  m  it  is. ) 

Pathology. — This  affection  is  characterized  by  the  formation  of 
pus  and  the  degeneration  of  lung-tissue.  It  may  be  (^i)  a  mere  infiltra- 
tion of  the  blood-vessels,  bronchi,  or  interstitial  tissue,  but  more  fre- 
quently purulent  inflaramation  of  the  lungs  takes  the  form  of  (b)  an 
ordinary  abscess.  In  size  the  abscesses  range  from  tbat  of  a  walnut  to 
an  apple,  and  I  have  observeil  in  one  case  iuHammation  of  the  whole  of 
the  middle  lobe  of  the  right  lung.  The  abscess-walls  are  irregular  and 
decidedly  ragged  ;  and  in  the  case  of  old  lesions  there  is  a  dense  fibrous 
wall ;  the  contents  are  purulent  and  rarely  necrotic.  If  the  contour  of 
an  abscess  touches  the  pleura,  empyema  is  the  usual  result,  though  sero- 
fibrinous pleurisy  may  rarely  follow.  Rupture  of  the  abscess  into  the 
pleura  may  also   occur. 

Etiology*— Streptococci  are  found,  though  they  are  not  the  only 
direct  causes  of  abscess  of  the  lung.  The  di|docoecus  pneumoniie  and 
Friedliinder's  bacillus  have  been  noted,  as  well  as  certain  other  pyogenic 
organisms.  Predisposition  is  noted  in  certain  conditions,  as  (1)  during 
or  following  the  occurrence  of  inflammation,  as  in  lobar  and  lobular 
pneumonia.  Suppurative  infiltration,  however,  more  frequently  arisea 
under  these  circumstances  than  abscess,  and  in  the  rare  instances  in 
which  the  latter  occurs  it  is  apt  to  be  comparatively  small  and  multiple. 
In  all  forms  of  inhalation  and  deglutition  broncho-pneumonia,  however, 
abacess  of  the  lung  is  a  fre(|Uent  serpiela, 

(2)  Perforation  of  the  lung  from  without  or  from  adjacent  organs,  a§ 
in  carcinoma  of  the  esophagus,  abscess  of  the  liver,  or  suppurating  hyda- 
tid cyst. 

(3)  Infectious  emboli,  fciund  in  connection  with  septico*pyemia,  fne- 
cjuently  cause  metastatic  abscesses  in  tbe  lungs.  In  a  mechanical  manner 
they  may  produce  hemorrhagic  infarctions,  followed  by  suppuration^  of 
the  latter  process  may  occur  independently  of  the  former.    The  abseeflaea 
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are  usoiilly  situates)  cliise  to  the  pleura,  and  are  freqiieutly  wedge-shaped  ; 
tliev  vary* in  number  from  one  to  several  hundred,  ami  in  size  from  a 
pin  8  head  to  an  rjniuge* 

(4)  Absce.«s  of  the  hing  may  result  from  inward  extension  of  a  puru- 
lent pleurji?y ;  and,  oppositely",  purulent  pleurisy  may  result  from  an 
extension  of  abscess  of  the  lung. 

(5)  As  elsewhere  stated  {vkie  Pulmonary  Tuberculosis),  suppuration 
is  quite  generally  associated  with  chronic  pulmonary  tuberculosis. 

Syxaptoms  and  Diagnosis. — The  examination  of  the  sputum  is 
of  the  greatest  vulue  in  the  diagnosis  of  this  disease,  since,  being  puru- 
lent, it  usually  presents  a  yellow,  or  less  frequently  a  greenish-  or 
brownish-yellow,  color.  It  emits  a  fetor  that  is  less  pronounced  than 
that  of  either  gangrene  or  putrid  bronchitis.  Particles  of  lung-tissue 
may  be  visible  in  the  pus,  and  on  microscopic  examination  of  the  latter, 
ela^stic  fibers,  the  presence  of  which  is  of  the  utmost  importance  in  the 
diagnosis,  may  be  found  in  profusion.  Next  to  the  investigation  of  tlie 
sputum,  the  physical  signs  of  cavity  are  of  the  greatest  assistance  in 
distinguishing  abscess  of  the  lung;  these,  liowever,  are  wanting  unless 
the  abscess  is  of  a  considerable  size.  By  themselves,  the  signs  of  cavity 
do  not  suffice  for  the  recognition  of  abscess,  but  when  combined  with  the 
characteristic  sputum  leave  no  room  for  «loubt.  The  history  of  indi- 
vidual ca^es  is  of  considerable  importance,  as  confirming  the  more 
characteristic  features.  Thus  antecedent  pneumonia  or  sej)tico-pyemia 
would  be  strongly  corrohorative. 

Prognosis, — The  prognosis  is  often  hopeless,  as,  for  example,  when 
the  disease  is  associated  with  pyemic  processes  in  other  parts  of  the 
body.  On  the  other  hand,  those  rare  instances  in  which  it  is  secondary 
t4>  pneumonia  give  a  comparatively  favorable  prognosis. 

Treatment.^ — The  clticf  aim  in  the  therapeusis  should  be  to  sup- 
port the  system  by  the  administration  of  tonics,  stimulants,  and  anti- 
septics, as  wt'H  n.s  by  methodic  feeding  with  light  and  concentrated 
forms  of  nourishment.  Inhalation  of  antiseptic  sprays  (creasote,  thy- 
mol) should  he  tried.  When  the  aliscess  is  situated  near  the  periphery 
of  the  lung,  surgical  interfVrence  is  to  be  advised  as  soon  as  the  first 
indicatinns  of  increasing  W€\ikness  ap|>ear.  For  the  details  of  the  ope* 
ration  of  pneumonotoray  for  pulmonary  abscess  the  reader  is  referred 
to  special  works  on  surgery.  The  statistics  of  Eichhorst/  showing  its 
favorable  results,  may,  however,  he  mentioned,  as  follows*:  in  13  opera- 
tions recovery  or  improvement  was  noted  in  <>,  wliile  fatal  terminations 
occurred  in  7. 


PNEUMONOKOOTOSIS, 

(AnthracoJiia^  Chaiit^sis^  etc) 

Definition. — A  form  of  chronic  interstitial  pneumonia  that  arises 

from  the  inlialation  of  dust-like  particles,     Difi'erent  terms  have  been 

applied  to  the  condition  according  to  the  nature  of  the  dust,*?  inhaled> 

the  chief  among  these  being — (1)  Anthracosis  (coal-miner's  disease), 

^ SpecUUe  padhotogif,  Bd.  1,  S,  519. 
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due  to  the  iEhaktiao  of  coal*dust;  (2)  Chalicosis  (stone-cutter's  phthi- 
sis), caused  by  the  inhalation  of  mineral  dusts;  and  (3)  Siderosid, 
caused  by  inhaling  metallic  particles,  particularly  iron  oxid, 

(1)  AnthracosiB* — Among  dwellers  in  cities  a  moderate  degree  of 
pigmentation  of  the  lung-tissue  with  coal-dust  is  the  rule,  while  in  those 
residing  in  rural  districta  the  condition  m  decidedly  les.s  common.  True 
anthracosis,  however,  has  reference  to  such  an  accumulation  of  the  car- 
bon particles  as  can  be  due  only  to  the  inhalation  of  a  well-laden  atmo- 
sphere, or  under  circumstances  when  the  mucous  membrane  is  unhealthy 
or  without  perfect  ciliary  action.  Under  such  circumstances  the  normal 
scavengers  of  the  respiratory  organs — the  mucous  corpuscles  lining  the 
trachea,  the  bronchi,  and  the  alveolar  cells — fail  to  deal  successfully 
with  the  numerous  dust-particles  that  gain  entrance  along  with  the 
inspired  air;  hence  some  of  the  latter  pierce  the  mucosa  and  reach 
the  lymph-spaces  and  lymph-vessels.  On  reaching  the  bronchial  mu- 
cosa they  become  enclosed  in  leukocytes,  mueous  corpuscles,  and  alve- 
olar cells,  and  are  conveyed  by  the  iatter  to  a  more  remote  destination. 
Arnold  shows  that  after  the  particles  enter  the  lymph-system  they  are 
carried  ''  {a)  to  the  lymph-nodules  surrounding  the  bronchi  and  blood- 
vessels;  (p)  to  the  interlobular  septa  beneath  the  pleura,  where  they 
lodge  in  and  between  the  tissue-element ;  and  {e)  along  the  larger  lymph- 
channels  to  the  substernal,  hronchiaK  and  tracheal  glands,  in  which  the 
atroma-cells  in  the  follicular  cord  dispose  of  them  permanently  and  pre- 
vent tbem  from  entering  the  general  circulation."  Rarely  the  carbon 
particles  may  find  their  way  into  the  general  circulation ;  this  may 
occur,  as  shown  by  Weigert,  when  the  pigmented  bronchial  glands  be- 
come adherent  to  the  pulmonary  veins,  thus  giving  op|Kjrtunity  for  the 
escape  of  the  carbon  granules  into  the  blood. 

Anthracosis  leads,  primarily,  to  chronic  bronchitis,  to  be  soon  fol- 
lowed by  emphysema ;  but  it  must  he  recollected  that  extensive  anthra- 
cosis may  be  present  without  any  other  changes  in  the  lung  than  the 
presence  of  carbon  particles  stored  in  the  protoplasmic  cells.  The  lung- 
tissue  presents  great  variations  in  its  degree  of  susceptibility  to  these 
foreign  particles.  Sooner  or  later,  there  is  usually  produced,  as  the 
result  of  their  irritant  action,'  a  proliferation  of  the  connective-tissue 
elements — /.  e,  a  chronic  interstitial  inflammation.  This  fibroid  change 
usually  starts  in  the  peribronchial  lymph-structures,  though  the  bronchial 
and  tracheal  glands  are,  as  a  rule,  similarly  involved  at  a  comparatively 
early  period.  The  afli"ected  lung-tissue  is  frequently  coal-black,  dense,  and 
airless,  The  pneumonokoniotic  areas  vary  greatly  in  size  and  numbers, 
and  not  infrequently  they  coalesce,  in  which  case  large  portions  of  the 
lung-tissue  may  become  the  seat  of  fibroid  change.  The  alveolar  walls  are 
observed  to  be  much  thickened  in  some  instances,  and  firm  pleuritic  ad- 
hesions exist.  Bronchiectatic  cavities  may  be  present,  and  later  necrotic 
softening  of  the  indurated  areas  occurs,  leading  to  the  formation  of  small 
cavities  that  contain  a  dark  fluid.  When  the  latter  communicate  with 
the  bronchi  their  walls  arc  prone  to  ulcerate.  I  have  noticed  that  the 
process  almost  invariably  terminates  in  pulmonary  tuberculosis,  and  par- 

^  Cobnheini  contends  that  coal  particles  do  not  produce  irritative  di an ges  in  the 
lunj^,  &Dd  that  the  latter  are  due  Co  irrit4iliiig  substances  mbalt'd  with  the  particlee  of 
coal. 
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acularly  is  this  true  of  cases  that  follow  the  inhalation  of  mineral  and 

vegetable  dust^. 

(2)  Chalicosis. — Changes  similar  to  those  previously  described  are  in- 
duced in  the  pulmonary  connective  tissue  by  the  inhalation  of  stone- 
dust  by  those  who  follow  certain  occupations,  such  as  stone-eutting, 
knife-  imd  axe-grinding,  and  raillslone-making.  The  irritating  proper- 
ties of  this  form  of  dust  cannot  be  deniecl,  a.s  shown  by  the  great  dispo- 
sition in  this  subvariety  of  pneumonokoniosia  to  the  formation  of  fibrous 
nodules  and  diffuse  areas  of  sclerosis  in  the  lungs.  The  nodules  have 
a  gray  center  and  a  darker  peripliery  ;  they  are  exceedingly  dense,  and 
sections  are  made  with  rauch  difficulty.  The  eut  surface  may  present  a 
grayish  and  distinctly  glistening  appearance. 

(8)  Siderosis.^This  term  implies  a  eolleetion  of  iron  oxid  in  the 
lungs»  also  due  to  the  pursuit  of  certain  oeeu  pat  ions  (dyeing,  iron- 
smitbingj  etc.)*  Cases  of  much  the  same  nature  are  caused  by  the  in- 
halation ot  vegetable  dusts  by  grain-shovellers^  cotton-spinners,  cigar- 
makers,  etc.  The  pathohgie  changes  are  identical  witli  those  in  anthra- 
cosis,  though  the  color-appearance  is  red  instead  of  black . 

Symptoms. — Rarely  the  onset  is  marked  by  the  symptoms  of  acute, 
followed  by  those  of  chronic,  bronchitis ;  but  in  a  vast  majority  of  in- 
stances chronic  bronchitis  gradually  develops  after  long  exj)osure  to  the 
action  of  the  excitiug  cause.  The  symjJtoms  of  emphysema  are  soon 
superadded,  the  patient  now  suffering  from  dyspnea,  and  less  fretjuently 
from  asthma.  The  sputum  is  diagnostic  in  anthracosis,  being  quite 
dark ;  in  chalicosis  a  microscopic  examination  is  essential  to  show  the 
particles  of  silica  :  while  in  siderosis  the  expectoration  presents  a  red- 
dish color.  Apart  from  the  foreign  particles,  the  sputum  is  for  a  long 
period  of  years  muco-purulent  in  character,  and  later  it  often  contains 
the  tubercle  bacillus. 

The  physical  signs  are  not  distinctive,  being  identical  with  those  met 
with  in  chronic  bronchitis  associated  with  emphysema,  and  followed  by 
those  of  interstitial  pneumonia,  and  sometimes  by  those  of  cavity. 

The  diagnosis  is  to  be  made  both  from  the  history  and  from  a  gi^osa 
or  microscopic  examination  of  the  sputum.  It  may  be  confirmed  by  the 
invariable  presence  of  the  signs  of  bronchitis  and  emphysemaj  as  well 
as  by  the  effect  of  removal  to  an  atmosphere  free  from  dust.  lo  the 
later  stages  the  detection  of  infiillible  evidences  of  phthisis  only  serves 
to  corroborate  the  earlier  diagnosis  of  pneumonokoniosis. 

The  pro^gnosis  is  favorable  in  hygienic  surroundings  until  the  more 
advaneeil  stage  is  reached.  The  condition  favors  the  invasion  of  new 
growths  (lympho-sarcoma,  or  cobalt-miner's  disease;   vkie  infra). 

Treatment. — A  change  of  occupation  or  several  hours  of  exercise 
in  the  open  air  daily  for  those  who  are  exposed  to  dust  in  work-rooms 
should  be  advocated. 

The  active  treatment  is  the  same  as  for  chronic  bronchitis  and  em- 
physema from  other  causes,  and  is  to  be  appropriately  modified  when 
pulmonary  tuberculosis  develops. 
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NEW  GROWTHS  OP  THE  LUNGS. 

OABGINOMA   OP  THE   LUNG. 

All  varieties  of  carcinoma  have  been  met  with  in  the  lung,  but,  with 
rareexceptiona,  carcinoma  of  this  organ  is  secondary  to  similar  growths  in 
other  parts  of  tlie  !>ody»  To  explain  its  origin  it  maj  safely  be  as^nmei] 
that  the  primary  new  growth  involves  a  vein  or  lymph- channel,  and  that 
the  latter  carries  the  ^erra  of  the  disease  to  the  lung.  It  is  abo  to  be 
recollected  that  it  may  result  from  extension,  or  by  contiguity  from 
neighboring  organs  (as  the  esophagus,  mamma,  pleura,  or  mediastinum). 

Btiology* — The  causes  of  primary  carcinoma  of  the  lung  must  be, 
in  the  main,  identical  with  those  of  carcinoma  in  genera,L  and  are  a^  yet 
unknown.  Most  cases  occur  in  mid  tile-aged  persons,  and,  while  sex  has 
no  influence  upon  the  appearance  of  the  primary  form  of  the  disease, 
the  secondary  form  is  more  fre<juent  in  the  fenjale  than  in  the  male.  In 
the  female  secondary  carcinoma  of  the  lung  is  often  preceded  by  car- 
cinoma of  the  breast.  We  may  also  regard  hereditary  influence  as  a 
potent  predisposing  factor.  Secondary  carcinoma  of  the  lung  is  most 
commonly  consecutive  to  primary  carcinoma  of  the  bones,  and  of  the 
digestive  and  urinary  tracts. 

Pathology*— The  pathologic  varieties  of  the  primary  form  are 
scirrhous,  encephaloid,  31  nd  epithelioma,  and  of  these  the  latter  is  the 
most  common,  Primartf  f*ar<'moma  is  usually  unilateral,  the  tumors  at- 
taining to  a  massive  size  and  freijuently  involving  the  greater  part  of  one 
lung.  Their  favorite  seat  is  in  the  upper  part  of  the  right  lung,  though 
the  pleura  is  quite  often  invaded  by  the  carcinomatous  process.  Less 
frequently  there  is  pleurisy  with  sero-fibrinons  exudate,  which  may  be 
hemorrhagic.  Carcinomatous  involvement  of  the  cervicaU  bronchial,  and 
tracheal  lymph-glands  is  quite  usual,  and  rarely  even  the  inguinal  glands 
become  implicated.  Secondartf  careiuomata  are,  as  a  rule,  multifde,  and 
may  be  miliary  in  size.  They  are  disseminated  widely  throughout 
both  lungs,  though  in  the  rarest  instances  they  may  be  unilateraL  In 
the  softer  varieties  the  central  portion  of  the  tumor-mass  may  undergo 
fatty  degeneration,  with  subsequent  discharge  through  adjacent  bronchi* 

Symptoms,— The  symptoms  of  carcinoma  of  the  lung  vary  accord- 
ing to  the  location  and  extent  of  the  disease.  Among  the  most  marked 
symptoms  belongs  pain,  particularly  when  the  pleura  is  implicated. 
As  a  rule,  for  a  considerable  period  of  time  the  symptoms  of  bronchitis 
obtain,  an*l  later  the  breathing-space  is  diminished  sufficiently  to  excite 
dyspnea  and  cyanosis.  With  the  increase  in  size  of  the  new  growth 
compression  of  the  heart,  aorta,  and  large  veins  may  result,  whereupon 
disturbances  of  the  circulation  will  arise.     The  new  growth  may  exert 

firessure  on  the  esophagus,  causing  dysphagia;  or  upon  the  recurrent 
aryngeal  nerve,  causing  aphonia  and  hoarseness;  or  on  the  trachea  or 
a  main  bronchus,  followed  by  the  symptoms  of  stenosis  of  those  organs. 
There  are  cough  and  expectoration,  the  latter  frequently  containing 
blood-corpuscles  with  mucus,  and  resembling  in  appearance  currant- 
jelly;  the  sputa  may  also  rarely  exhibit  a  grass-green  color*  due  to  trans- 
formation of  the  blood-pigment.  In  carcinomatous  lungs  putrefactive 
changes  sometimes  take  place,  and  if  so  the  expectoration  and  breatk 
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emit  an  offensive  odor,  while  a  microscopic  examination  of  the  sputum 
frequently  discloses  the  presence  of  carcinomatous  elements.  The  well- 
known  eaTicerou8  cachexia  invariably  tleveloj>s. 

Physical  Signs.— These  will  naturally  depend  upon  the  extent  and 
location  of  the  new  growth.  iHSijection. — If  the  lung-tissue  be  exten- 
sively involved,  the  walls  of  the  thorax  become  undnly  prominent  and 
fixed  over  the  seat  of  the  tumor.  Indeed,  the  tumor  may,  though  rarely, 
protrude  between  the  ribs.  The  intercostal  spaces  are  widened,  and  the 
superficial  veins,  in  view  of  the  fact  that  they  cannot  empty  themselves 
into  the  internal  veins,  appear  engorged ;  from  the  same  cause  edema 
affecting  the  thorax,  neck,  face,  and  arms  may  be  noted.  Swelling  of 
the  lymph-glands  in  the  neck  or  axilla  is  often  witnessed,  and  is  a 
syraptom  of  high  importance.  On  palpation  the  tactile  fremitus  may 
be  found  to  be  diminished  or  absent.  The  percuamm-nttte  will  be  flat, 
since  the  air* vesicles  and  smaller  bronchi  are  replaced  by  the  solid 
growth.  (Jn  (Hi»**ultatkin  friction-sounds  are  the  rule.  The  respiratory 
sounds  may  be  greatly  enfeebled  or  absent ;  but  if  the  carcinomatous  tumor 
communicates  with  a  wide-mouthed  bronchus,  bronchial  breathing  may 
be  audible,  and  the  usual  physical  signs  of  lung-cavity  may  be  developed. 
The  signs  of  general  bronchitis  are  present  in  most  instances,  being 
most  pronounced  in  the  secondary  or  disseminated  form  of  the  disease; 
in  the  latter  variety  the  lung  may  shrink,  forming  a  condition  in  which 
retraclion  of  the  chest-walls  on  the  affected  side  must  ensue.  If  pleurisy 
with  effusion  occurs  as  a  secondary  event,  the  detection  of  the  charac- 
teristic cancer-cells  in  the  contents  of  the  pleural  cavity  will  show  the 
precise  nature  of  the  thoracic  affection. 

IHagfnosis. — The  following  symptom-group  will  pretty  well  estab- 
lish a  diagnosis :  A  peculiarly  shaped  dull  area  (as  when  it  extends 
uniler  the  sternum),  perhaps  a  marked  prominence  over  the  site  of  the 
tumor,  enlarged  and  hard  lymphatic  glnnds  in  the  vicinage,  and  more 
or  less  of  the  compression-symptoms — circulatory,  nervous,  bronchial, 
or  trachial  stenosis.  In  rarer  instances  the  diagnosis  may  be  made  by 
the  occurrence  of  metastasis  to  the  chest- wall.  Again,  the  discovery  of 
cancer-tissue  in  masses  accidentally  detached  gives  reliable  indication 
of  the  disease. 

The  differential  diagnosis  between  pulmonary  carcinoma  and  pul- 
monartf  fuhm^uhiffH  can  be  iiuide  with  positiveness  only  by  a  careful 
microscopic  examination  of  the  sputum.  F mm  fibroid  mthiration  of  the 
hmg  it  is  easily  discriminated,  owing  to  the  history  and  slower  course 
of  the  latter  affection. 

Prognosis. — This  is  bad,  as  ileath  may  occur  suddenly  from  abun- 
dant bemorrhage  or  more  frequently  from  either  exhaustion  or  asphyxia. 
The  duration  of  the  affection  varies  from  six  months  to  a  year,  or,  rarely, 
even  two  years. 

Treatliieiit, — The  treatment  must  be  addressed  solely  to  the  relief 
of  pain  and  other  subjective  symptoras. 


SABCOMA   OF   THE   LUNO- 

Primary  sarcoma  of  the  lung  is  rare,  but  in  instances  of  generalized 
sarcomatosis  the  lungs  show  larger  or  smaller  nodules  *'  in  almost  every 
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case  "  (Birch-IIirschfeld),  occurring  in  connection  with  osteo-sarcom* 
of  other  organs  or  in  lympho-sarcoma  of  the  cervical  glands. 

Secondary  sarcoraat  occurring  in  consetiuence  of  invasion  of  the  root 
of  the  lung  by  sarcomatous  disease  of  the  post-bronchial  glands,  is  aXm 
a  not  uncommon  condition. 

Neoplasm t^  occurring  among  the  cobalt-miners  of  Schneeberg  were 
described  by  Hesse  and  Tragner  as  lympho-sarcoraata — slowly  growing 
masses  that  attained  tty  a  large  size  and  gave  metastasis  to  lymph-gland*, 
pleura,  liver,  and  spleen.  In  a  majority  of  these  cases  there  was  an  asso- 
ciated pneumouokoniosis,  which  had  probably  predisposed  to  the  new 
growth, 

HYDATID    CYST   OF   THE   LUNG. 

Hydatids  in  the  lungs  may  either  be  prituary  or  secondary^  the  former 
variety  being  exceedingly  rare,  and  the  latter  somewhat  less  so.  Almost 
invariably  the  echinococci  are  developed  in  other  organs — the  liver  in 
particular — and  find  their  way  to  the  lungs,  either  by  direct  perforation 
through  the  diaphragm  or  by  entering  through  the  blood-current. 

The  etiology  and  patholog^y  will  be  considered  at  sufficient  length 
in  connection  with  Hydatid  Cysts  of  the  Liver. 

SymptomS-^The  clinical  nianifentations  are  quite  varied,  even 
though  the  cyst  may  entirely  conceal  itself.  It  is  important  to  recollect 
that  similar  involvement  of  the  liver  usually  coexists ;  and  in  addition 
to  the  symptoms  of  the  latter  affection  there  may  be  pain  in  the  chest, 
dyspnea,  considerable  cough,  and,  rarely,  blood-stained  ex]>ectoration. 

The  physical  signs,  when  present,  are  as  follows :  Diminished  vocal 
fremitus,  defective  expansion,  dulness  on  percussion  with  an  absence  of 
the  respiratory  murmur,  and  later  signs  of  cavity-formation  may  appear. 

A  positive  diagnosis  of  hydatid  cyst  of  the  lung  can  be  made 
only  when  the  scoliees,  pieces  of  membrane,  and  the  booklets  of  the 
cchinococcus  are  demonstrable  in  the  sputum.  Besides  being  evacuated 
into  the  bronchi,  the  cysts  may  rupture  into  the  adjacent  serous  sacs 
(pleura,  peritoneum,  pericardium),  or  externally,  the  latter  being  the 
most  favorable  mode  of  termination.  Unless  they  are  discharged  e-arly 
by  ulceration  into  the  bronchi  or  externally,  they  are  apt  to  excite  in- 
flammation of  the  adjacent  lung-tissue  and  tubes,  accompanied  by  an 
active  febrile  movement  and  an  aggravation  of  the  symptoms  before  de- 
tailed: these  complicating  conditions  may  asj«ume  a  dangerous  form*  or 
the  patient  may,  if  the  growth  attains  large  dimensionB^  become  aapbjz- 
iated. 

ProgtlOSis* — ^The  affection  is  always  attended  with  great  danger, 
and  is  of  n^ore  serious  import  when  secondary  to  involvement  of  the 
liver  than   when   primary. 

Treatment* — When  it  can  be  shown  that  the  growths  are  situated 
at  the  periphery  of  the  lung  operation  should  be  carefully  considered. 
The  physician  stands  powerless  to  do  more  than  to  relieve  urgent  symp- 
toms in  special  cases  and  to  support  the  vital  functions. 
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PLEUEISY, 

(Plturitu,) 

Defiflition* — An  inflaramation,  either  local  or  geoeraU  of  one  or 
both  pleural  niembranes.  The  disease,  as  shown  by  postmortem  exam- 
inations, is  of  great  fre(|uency. 

VarietieS*^ — Pleurisy  has  been  variously  classified.  EthUgicaUy^ 
the  distinction  between  primary  and  secondary  forma  of  the  disea&e 
should  be  made,  as  well  as  a  division  into  tuberculous,  carcinomatous, 
septic,  etc,  PatholofjieaUti^  all  cases  may  be  summarized  under  the 
following  heads  ;  Localized  and  generalized  and  dry  (plastic)  pleurisy 
and  pleurisy  with  effusion  (scro-fihrinous,  purulent,  hemorrhagic).  They 
may  also  be  classified  according  to  their  durutlon  into  acute,  subacute, 
and  chronic  pleurisies.  I  shall  describe  the  following  forms,  which  are 
based  partly  ufion  their  etiologic  and  clinical  course,  though  mainly 
upon  their  pathologic  manifestations — viz,  {a)  acute  plastic  pleurisy  ;  {h\ 
sero-fibrinous  pleurisy ;  (v)  purulent  pleurisy  (empyema) ;  and  {d) 
chronic  adhesive  pleurisy. 

Bacteriology. — In  all  forms  of  the  disease  the  immediate  causes 
are  various  micro-organisms  or  their  irritating  chemical  products.  Con* 
spicuous  among  these  is  the  bacillus  of  tuberculosis,  even*  though  rarely, 
found  in  the  pleuritic  exudate.  Inoculation  of  guinea-pigs  with  the 
latter  by  Eiclihorst  gave  positive  results  in  15  out  of  23  cases  that  were 
considered  to  be  of  the  primary  form.  Although  rarely  containing  bac- 
teria, Netter,  Prudden,  and  others  have  found  in  the  exudation  of 
fibrinO'Serous  pleurisy  the  streptococcus  pyogenes,  the  staphylococcus, 
the  typhoid  bueilhis,  and  the  diplococcus  of  pneumonia.  The  micro- 
organisms most  commonly  present  in  empyema  are  the  micrococcus 
lanceolatus  and  the  streptococcus*  the  former  especially  in  the  pleurisy 
associated  with  pneumonia  (in  two-thirds  of  tlie  eases  occurring  in 
children — Levy),  and  the  latter  in  those  imlependent  of  pneumonia, 
particularly  in  adults.  Among  other  bacteria  that  have  been  found 
rarely  in  the  effusion  are  the  colon  haeilius,  the  proteus  vulgaris,  the 
gonococcus,  Friedlanders  bacillus,  and  various  saprophytic  bacteria. 
Except  in  the  ciii^e  of  the  pleuritic  exudation  {usually  purulent)  in  pneu- 
monia, in  which  the  diplococcus  is  alone  present  in  about  one-half  of  the 
cases,  the  afore-mentioned  micro-organisms  are  generally  found  in  asso- 
ciation. 

AOtTTE    PLASTIC   PLBURISY. 
{Ihr^y  Fibrinous  Pleuri^.) 

Pathology. — The  lesions  are  usually  circumscribed,  the  part  in- 
flamed being  intensely  injected.  It  has  lost  its  natural  lustre,  and 
instead  has  a  dull,  non-glistening  surfiice  *' like  a  tarnished  mirror," 
due  to  a  slight  fibrinous  exudate.  Minute  ecchymoses  are  seen  at  dif- 
ferent points.     Later  the  exudate  may  become  more  copious,  when  the 


540 


DISEASES  OF  THE  MESPIEATORY  SYSTEM. 


pleura  presents  a  rough,  shaggy  appearance.  On  account  of  the  fric- 
tion between  the  two  pleural  membranes  in  high  grades  of  dry  plastic 
pleurisy,  the  exudate  may  be  very  thiek,  and  its  color-appearance  is 
then  yt^llowish-  or  reddish-gray.  This  sheeting  of  fibrinous  exudate 
entangles  in  its  meshes  numerous  embryonic  round  cells,  out  of  which 
blood-vessels  and  connective  tissue  are  developed.  The  opposing  sur- 
faces of  the  pleura  adhere.  OccasionaHy^  in  the  lighter  grades,  the 
disease  does  not  advance  to  firm  adhesion,  and  in  such  instances  the 
products  of  the  exudate  undergo  fatty  degeneration  and  are  absorbed* 
The  respiratory   movements  are  but  little  disturbed  in  these  cases. 

Etiology. — The  aflection  may  be  (a)  primary  or  (b)  secondary. 
(a)  By  the  priman/ form  is  meant  an  inflammation  of  the  pleura  occur- 
ring in  previously  healthy  persons.  It  is  exceedingly  rare,  and  doubt* 
less  many  instances  of  true  secondary  pleurisy  are  regarded  as  belong- 
ing to  this  category,  inasmuch  as  pleurisy  may  exist  for  an  indefinite 
period  without  exciting  noticeable  symptoms.  Of  great  etiologic  prom- 
inence is  exposure  to  cold  and  wet,  and  next  to  this  stands  mechanical 
injury.  It  is  more  common  in  men  than  in  women,  and  especially 
during  the  time  of  active  life,  on  account  of  the  greater  degree  of  ex- 
posure of  the  former  than  the  latter  sex.  In  almost  all  instances  a 
careful  search  will  disclose  the  existence  of  some  diathesis  (tubercu- 
lous, gouty,  rheumatic)  that  may  be  properly  regarded  as  the  favoring 
cause.  The  changeable  weather  of  the  winter  and  spring  augments 
the  proportion  of  cases  during  these  seasons  as  compared  with  sum- 
mer and  autumn. 

(h)  The  gfcondari/  form  of  dry  plastic  pleurisy  arises  from  extension 
of  acute  and  chronic  inflammatory  affections  of  the  lungs  and  other 
neighboring  organs.  Hence  it  freijuently  follows  croupous  pneumonia, 
somewhat  less  freijuently  broncho-pneumonia,  and  more  rarely  still 
hemorrhagic  infarct,  abscesses,  and  pulmonary  carcinoma  and  gangrene. 
When  pleurisy  occurs  on  the  right  side  it  must  be  recollected  that  it 
may  have  originated  in  inflammation  of  the  liver.  Plastic  pleurisy 
sometimes  arises  in  acute  articular  rheumatism,  to  which  it  may  essen- 
tially belong.  It  is  an  almost  constant  secondary  process  in  chronic 
pulmonary  tuberculosis,  and  miiy,  though  rarely,  even  constitute  the 
primary  lesion  (primary  tuberculous  pleurisy).  Ihe  disease  may  appear 
as  a  complication  in  chronic  alcoholism  and  in  chronic  Bright 's  disease. 
Finally,  inflammation  of  other  serous  membranes,  as  of  the  pericardium 
and  peritoneum,  by  direct  extension  through  the  lymphatics  of  the 
diapiiragnt,   invade  the  pleura. 

Symptoms — ^The  afl'ection  may  vary  in  intensity  between  the  ex- 
tremes of  ijjildnei^s  and  great  severity,  though,  as  a  rule,  well-marked 
local  sym})tonis  attend  the  onset.  Among  the  latter  a  sharp  *'  stitch  '* 
in  the  side,  that  is  usually  referred  to  the  nipple,  is  the  most  prominent* 
The  pleural  pain  is  increased  by  inspiration  as  well  as  by  voluntary  mo- 
tion of  the  aff*ected  si<le,  and  hence  the  patient  assumes  a  fixed  position 
in  which  he  favors  the  uifeeted  side  by  leaning  tnward  it.  There  is  & 
dry,  distressing  cough  that  is  restrained  for  obvious  reasons,  and  the 
respiration  is  somewhat  hurried,  painful,  and  jerking  in  character  until 
the  exudation  is  poured  out,  when  relief  from  this  and  other  local  symp- 
toms ensues. 
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The  general  symptoms  are  not  pronounced,  and,  save  in  compara- 
tive! v  rare  instances,  do  not  correspond  with  the  local  signs^.  The  tem- 
perature  is  not  typical,  rarely  exceeding  10^5*^  F,  (39.4^  C\  and  more 
often  it  is  below  101°  F.  (38.3°  C).  The  pult^e  is  nsually  small  and 
tense  or  soft  in  character,  registering  from  90  to  120  beats  per  minute. 
Not  infrequent Iv  the  cases  arc  so  mild  as  to  be  attended  by  few,  if  any, 
subjective  symptoms.  The  patient  may  complain  of  ill-defined,  uneasy 
sensations  in  the  affected  side,  but  does  not  discontinue  his  usual  occu- 
pation* On  the  other  hand,  the  worst  cases  of  acute  plastic  pleurisy ^ — 
which,  fortunately,  are  rare — manifest  violent  symptoms:  there  is  a 
distinct  chill,  a  speedy  development  of  high  fever  (104*^  F. — 1.0°  C\), 
and  profound  prostration,  and  the  general  and  local  symptoms  are  pro- 
portionately aggravated.     The  illness  then  is  often  a  fatal  one. 

Physical  Signs.- — On  itiiipeefton  the  niovenienls  of  the  chest- wall  on 
the  affected  side  are  observed  to  be  much  restricted,  particularly  during 
the  iirst  day  of  the  affection.  During  a  later  period  palpation  confirujs 
the  results  of  inspection,  while  fenntsswn  yields  a  normal  pote.  Au^- 
t'ultafUm  renders  audible  a  grazing  friction-sound,  which,  though  audi* 
ble,  is  most  intense  at  the  end  of  inspiration. 

With  the  occurrence  of  fibriuous  exudation  palpatkni  detects  over  the 
corresponding  area  a  diminution  of  the  tactile  fremitus.  On  percmmon 
there  is,  as  a  rule,  a  slight  though  variable  degree  of  dulness ;  and  on 
au9euUation  the  crepitating  or  rubbing  friction-sounds  are  heard  both  on 
inspiration  and  expiration,  being  intensified  by  deep  breathing.  These 
sounds  frequently  endure  for  a  day  or  two  after  the  other  symptoms 
have  disappeared.  Very  rarely  the  plastic  exudation  may  he  so 
extensive  as  to  cause  compression  of  the  lung,  in  which  instance  the 
breath-sounds  may  hecome  bronchial  in  character ;  and  I  have  known 
a  case  of  this  sort  to  he  mistaken  for  lobar  pneumonia.  In  addition, 
the  breath-sonnds  will  be  feeble  and  distant. 

Diagnosis. — By  exercising  ordinary  care  the  clinician  can  scarcely 
mistake  other  thoracic  affections  for  dry  pleurisy,  the  latter  being  diag- 
nosticated to  a  certainty  by  the  presence  of  the  characteristic  friction- 
murmur.  Intereo9taJ  nenrahpa  may  present  features  not  unlike  those 
of  acute  pleurisy.  In  both  affections  there  is  frequently  a  history  of 
exposure,  follow^ ed  by  severe  chest-pains  that  are  excited  by  coughing 
and  deep  breathing.  In  neuralgia,  however,  there  are  painful  pressure- 
points,  and  the  pleuritic  friction-sound  does  not  occur.  Fhwmhpiia 
may  also  give  a  history  very  similar  to  that  of  acute  pleurisy,  but  the 
presence  of  the  characteristic  physical  signs  of  pleurisy  are  absent. 

Prognosis*— The  duration  of  the  affection  varies  from  a  few  days 
to  three  weeks,  and  the  immediate  outcome  is  favorable  as  a  rule.  It 
cannot  be  doubted,  however,  that  a  primary  attack  predisposes  to  subse- 
quent attacks,  and  thus,  as  a  result  of  repeated  seizures,  pleural  thicken* 
ing  and  intrapleural  adhesions  often  arise.  Lung-expansion  may  in  this 
manner  be  restricted,  with  the  gradual  development  of  interstitial  pneu- 
monia as  a  consequence.  Acute  plastic  pleurisy  is  not  infrequently  a 
terminal  condition  in  serious  forms  of  illness  (e.  g,  septicopyemia  and 
chronic  nephritis). 

Treatment • — ^The  first  object  in  the  treatment  is  to  relieve  the 
pain,  and  this  can  best  he  accomplished  by  the  hypodermic  use  of  mor- 
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jiliith  'I'lir  iTilliniuiisilory  finu^esy  ih  best  controlled  by  absolute  rest  in 
thr  nuMMiilit'Di  iKKHtiu'ts  iilltiwiiii;  the  initient  to  assume  that  positiou 
\s\\w\\  ^ivi's  III  111  muf*t  I'uiiilVirt.  1  am  also  in  the  habit  of  admiDister- 
in^  imMlenitO'f*r/.eii  iIosoh  uf  i|uiniii  (gr.  iv — 0.^51^ — three  times  daily)* 
Aht^r  the  ivvudiiliou  Imj^  appt'iiviHl,  tho  iodidi?  of  iron  anil  potas^iam, 
in  conibinalkin,  niuy  bo  ouiploycd.  Locally,  nothing  is  so  effective 
M  oolfl  in  the  form  of  the  iee-watcr  bag  or  Leiters  coil,  preceded, 
in  ro!>ust  patifiiti*,  l>y  tho  local  abstraction  of  blood  (^^iij  to  ^J — ^.0- 
!*♦*-. 0)  by  loeehiKH.  At  tlto  end  of  one  week  the  morphin  may  usually  bf 
diseunftmiiHl.  I>iirin;;  cum\Ue»vrnci^  tho  patient  should  be  instructed 
tik  take  dtH>)»  UKHpi rations  several  times  in  sueeessiun,  uot  lees  thmn  » 
doien  times  each  dny«  with  a  view  to  obviating  so  far  as  possible  tii« 
pleural  adhi^sions  and  other  unfavorable  consequences.  Synptonuiie 
anemia  may  he  pre«sent  at  this  time,  and  should  be  met  by  iron  giTem 
internally.  At  this  time  iodin  may  he  use<l  locAlly  with  great  b^efil; 
I  have  not,  llt>^veve^  seen  anv  favorable  results  from  blisters,  Fiirihe 
l^in  \\\  1  the  sttle  after  all  detectable  physical  sigitt  hut^ 

disappc,;  .  *  -  ihe  conatant  current  over  the  se^t  of  thepfcw 

isy  for  twenty  minutess  at  a  time  gives  almost  instantaneous  Rficf 
( Unguis  V 
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fibrmous  exudate  the  natural  coEtractiUty  of  the  lung  is  not  ileBtroyed. 
At  this  period  tbere  may  be  a  Blight  disj»lacenient  of  the  mediastmum 
toward  the  opposite  side,  due  to  traetion  exerted  by  the  normal  retrac- 
tility t»f  the  sound  lung.  Obviously*  large  effusions  must  in  a  mechaiii- 
eal  manner  displace  the  pleural  membranes,  thus  causing  com  precision 
of  the  pulmonary  structures  lying  above  the  effuaiou.  A  very  copious 
effusion  may  push  the  lung'  up  and  back  against  the  vertebral  column 
and  convert  it  into  a  small,  flat,  bloodless,  and  airless  mass  (ateleetasia). 
While  a  total  absence  of  air  in  the  collapsed  lung  is  due  chiefly  to  coin- 
pression  by  the  fluid,  to  some  extent,  however,  the  air  may  he  absorbed 
by  the  vessel  or  even  by  the  effusion  (Strumpell). 

Together  with  compression  of  the  lung  by  the  effusion,  pressure  is 
also  exerted  by  the  latter  against  the  mediastinum,  causing  displacement 
of  the  heart.  The  mediastinnm  also  loses  the  normal  traction-force  of 
the  lung  upon  the  affected  side,  and  hence  the  lung  on  the  sound  side 
draws  the  mediastinum  toward  itself  by  its  own  retractile  energy.  Osier 
shows  that  even  in  tiie  must  extensive  left-sided  effusion  the  heart'.*?  apex 
is  not  rotated,  but  that  tlie  normal  relative  position  of  the  a{iex  and  base 
obtaiD,  though  the  apex  is  in  some  instances  lifted,  and  in  others  the 
heart  lies  more  transversely.  The  right  chambers  of  the  heart  occupy 
most  of  the  anterior  part  of  the  organ,  showing  that  tlie  disphieement 
of  the  mediastinum  with  tlie  pericardium  and  its  contents  to  the  right 
involves  mi  appreciable  twisting  of  the  heart  itself* 

Downwani  displacement  of  the  diaphragm  takes  place  in  extensive 
effusion,  and  shows  itself  on  the  right  side  by  the  lowering  of  the  liver 
to  a  variable  di&tance  below  the  inferior  costal  border ;  on  the  left  side 
large  effusions  proiluce  pressure-displacement  of  the  stomach  and  the 
transverse  colon,  and,  to  a  slighter  extent,  of  the  spleen.  It  must  be 
recollected  that  adhesions  may  prevent  displacement  of  any  of  the 
adjacent  organs. 

Etiology* — Iti  the  present  state  of  our  knowledge  the  causal  factors 
are  identical  in  nature  with  those  producing  dry  plastic  pleurisy,  the 
pathologic  differences  being  attributable  to  the  differences  in  the  inten- 
sity of  the  processes.  It  is  highly  jyrobable  that  the  degree  of  severity 
is  <lependent  upon  the  previous  condition  of  the  patient,  whether  he  be 
dufferJDg  from  stmie  other  affection  or  not,  and  upon  the  amount  of 
specific  poison  gaining  access  to  the  pleura. 

The  affection  may  be  priman/^  but  is  much  more  often  sec&ndari/ ; 
and  this  fact  may  be  explaincfl  by  reference  tu  any  of  the  specific 
micro-organisms  producing  the  affection.  Many  of  the  cases  follow 
tjuickly  upon  exposure  to  cold  or  wet  or  an  injury  to  the  thorax.  I 
thoroughly  agree  with  those  autliors  who  contend  that  about  threes 
fourths  of  the  eases  of  sero -fibrinous  pleurisy  are  induced  by  tuber- 
culous infection  of  the  pleura.  The  tuberculous  process  may  invade 
the  plertra  primarily,  but  more  often  it  is  secondary  to  tuberculosis 
of  the  lungs;  less  fre<[uently,  though  oftener  than  is  generally  sup- 
posed, it  is  secondary  to  tuberculous  peritonitis.  In  these  instances  the 
tubercle  bacilli  probably  find  their  way  from  the  peritoneum  to  the 
pleura  by  travej'^ing  the  lymphatics  in  the  diaphragm.  I  am  con- 
vinced that  a  large  percentage  of  apparently  primary  causes  of  tubercu- 
lous pleurisy  have   their  origin   in  a  circumscribed  and  more  or  less 
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latent  tuberculous  focus  in  the  lung8.  It  is  not  im|*robaWe  also  that 
tuberculous  processes  in  other  viscera  may  furnish  the  tubercle  bacilli 
for  secondary  pleural  infection.  Moreover,  the  fact  that  many  c*ses  of 
sero-fibrinous  pleurisy  recover  does  not  disprove  tbcir  tuberculous 
nature.  The  typhoid  bacillus  of  Eberth  has  also  been  ktioH-n  to  pro- 
voke pleurisy  (Bozzolo,   Fernet,  and  others).' 

The  affection  is  not  infre<|uently  secondary  to  acute  articular  rheu- 
matism, which  is  itself  most  probably  a  microbic  affection-  It  also 
arises  as  a  complicuting  condition  in  the  course  of  various  acute  and 
chronic  af!\?ctions  of  the  chest,  as  pericarditis  and  catarrhal  pneumonia^ 
and  may  develop  in  acute  infectious  diseases,  as  typhoid  fever  or  lobar 
pneumonia.  It  may  occur  as  a  complication  in  the  chronic  affections 
of  various  viscera  (chronic  nephritis,  cirrhosis  and  carcinoma  of  the 
liver).  The  predidposhtg  eauM9  are  the  aame  as  for  the  dry  plastic 
form* 

SjmiptoiiiS. — The  description  here  refers  particularly  to  primary 
gen> fibrinous  pleurisy,  and  it  h  important  to  recollect  that  when  second- 
ary to  other  acute  and  chronic  affections  characterized  by  great  bodily 
weakness  the  pleuritic  symptoms  may  be  more  or  less  completely  veiled. 

With  few  exceptions  the  onset  is  insidious,  the  symptoms  being 
quite  mild,  but  rarely  there  is  a  sudden  onset  with  active  symptoms 
(rigon  high  fever).  In  the  majority  of  instances  the  patient  first 
complains  of  a  stitch-likc  pain  in  the  side;  this  is  rarely  pronounced, 
but  is  aggravated  upon  dcej)  hreatliing  and  upon  uny  muscular  exertion. 
Dyspnea  soon  arises  and  gradual h'  increases  in  intensity.  Cough  may 
be  present  or  absent,  and  in  some  instances  is  attemled  by  a  scanty 
mucoid  expectoration  that  may  rarely  be  blood-streaked. 

The  constitutional  symptoms  are  of  correspundingly  slow  and  gradual 
development.  From  the  commencement  of  the  wttack  a  moderate  febrile 
movement  at  night  may  be  observed,  and  the  pulse  will  be  fmind  to  he 
frerjuent,  small,  and  compressible,  or,  more  rarely,  tense.  At  the  time 
of  the  patient  s  first  visit  to  his  physician  he  may  give  a  history  of  having 
gradually  lost  flesh  and  strength  for  a  period  of  weeks  together,  though 
he  may  not  have  been  obliged  to  abandon  his  vocation.  He  looks  pale, 
his  countenance  wears  tin  anxious  expression,  and  he  is  without  appetite. 
These  cases  fretiuently  drag  along  from  two  to  four  weeks  before  con- 
sulting a  physician,  the  local  symptoms  going  unnoticed,  and  the  patient 
making  complaint  only  of  weakness,  anorexia,  headache,  etc, 

Somt'tiraes  the  more  acute  symptoms  characterize  the  period  of 
invasion,  and,  after  lasting  a  few  days,  exhibit  a  decided  remission ;  but 
at  another  subsequent  period  there  may  be  a  ^sudden  recurrence  of  the 
local  and  general  phenomena,  and  particularly  of  the  dyspnea.  The 
pleural  cavity,  which  may  have  been  one-half  or  two-thirds  fiill,  now 
becomes  completely  filled. 

Special  Ssrmptoins. — Pain. — Chest-pain  is  an  almost  constant  but  not 
highly  characteristic  symptom,  and,  though  usually  among  the  earliest 
symptoms,  it  may  not  be  present  nntil  a  few  hours  or  a  day  after  the 
commencetnent  of  the  affection.  It  may  be  dt^sicribed  as  a  sharp,  shoot- 
ing pain,  and  is  popuhirly  termed  a  *' stitch  in  the  side/'  It  may*  how- 
ever, be  tearing  or  dragging  in  chan^cter.  Its  intensity  is  not  a  safe  in- 
^  Annual  of  the  Univermd  Mfdkal  Sciettee^  1892,  vol.  ii.  p.  12. 
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dieatioD  of  the  severity  of  the  disease.  It  is  usually  referred  to  a  small 
spot  below  the  nipple  or  to  the  mid-axillary  region ;  exceptionally,  how- 
ever, it  is  more  diffuse,  and  in  my  experience  it  has  not  infrequently 
been  retrosternal  or  rderred  to  limited  areas  below  the  inferior  costal 
border*  When  absent  it  may  be  excited  by  coughing,  sneezing,  deep 
inspiration,  and  stoopintr,  \\  itb  the  appearance  of  the  effusion  the  pain 
diminishes,  and,  as  a  rule,  soon  disappears. 

Difupnea. — The  respiration  is  shallow,  catching  in  character,  and 
hurried  in  consefjuence  of  the  severe  pleural  pain  ;  in  copious  effusions, 
that  render  one  lung  almost  or  wholly  functionless,  the  dyspnea  mav 
become  intense,  even  attaining  to  well-marked  orthopnea.  It  reaches  its 
most  pronounced  form  in  persons  who  have  previously  been  robust,  and 
in  those  in  whom  the  effusion  has  developed  rapidly.  On  tbe  other 
band,  when  tbe  pleural  sac  fills  slowly  dyspnea  may  be  absent,  except 
on  exertion.  This  symptom  appears  frequently  before  the  effusion  takes 
place,  and  is  then  due  partly  to  the  fevi^  and  partly  to  the  pleuritic 
pain.  Following  marked  disturbanees  in  the  respiration,  cyanosis  ap- 
pears and  may  become  quite  pronounced. 

Coiu/h  and  £ji'pi'ctoratitfH.^—hitt]e  need  be  added  to  what  has  already 
been  stated.  When  there  is  present  much  expectoration  it  is  most  fre- 
quently due  to  associated  bronchitis  or  to  pulmonary  tuberculosis ;  there 
may,  however,  be  a  total  al)sence  of  expectonition,  and  in  such  instances 
the  exciting  cause  of  tbe  cough  is  probably  the  pleuritis.  Both  tbe 
cough  and  expectoration  are  apt  to  be  increased  <luring  the  process  of 
resorption  of  tbe  exudate  as  tbe  result  of  a  catarrhal  broncbitis  tbat  is 
apt  to  develop  in  the  re-expanding  lung. 

Fever. — The  rise  of  temperature  is  not  rapid  as  a  rule,  nor  does  it 
reach  a  high  point  (101.5^  to  103^  ¥.—38.6^-39.4*^  C).  At  tbe  end 
of  a  variable  period — ustially  one  to  three  weeks^ — the  temperature  fails 
by  lysis,  and  soon  touches  tbe  normal.  The  temperattjre  may  he  of  the 
continned  type  in  many  acute  cases.  In  subacute  forms  tbe  temperature 
may  rarely  rise  above  101°  F.  (38.3°  C.),  or  may,  finally,  assume  a  hec- 
tic type.  The  surface-temperature  of  tbe  affected  side  is  from  one-half 
to  two  degrees  (.4°-!. 6°  C.)  higher  than  that  of  the  normal  side, 

Piihe. — The  pulse  is  quick  en  etl,  heating  lt>0  or  more  per  minute, 
and  its  volume  an<l  tension  are  diminished.  Irregularity  both  of  the 
volume  and  rhythm  of  tbe  pulse  may  also  he  observed.  These  pulse- 
character  i.stics  are  to  be  attributed  to  the  pressure  of  the  effusion  upon 
the  heart  and  great  vessels. 

Gastro'intrsitinal  Sffmptfinm. — ^Loss  of  appetite  is  commonly  present, 
►nd  more  rarely  nausea  and  occasional  vomiting  may  be  met  w  itb  at  tbe 
tuteet.     Constipation  is  the  rule. 

lienal  tSi/mpfoma^-^The  amount  of  nriue  is  diminished  both  during 
exudation  and  while  the  exudate  remains  at  the  same  level.  Tbe  daily 
quantity  may  not  exceed  eight  or  ten  ounces,  but  tbe  specific  gravity  ia 
increased,  ranging  from  1018  to  1028.  An  increase  in  the  daily  amount 
of  urine  excreted  is  frequently  the  first  sign  of  commencing  absorption 
of  the  exudate,  and  the  rapid  resorption  of  the  copious  effusion  may 
greatly  augment  the  flow  of  urine  to  80  or  100  ounces  (2.5  to  3  liters) 
daily  (Striimpell).  The  cause  of  tbe  diminished  secretion  of  urine  is, 
in  the  main,  diminished  arterial  pressure. 

3& 
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Phyfiical  Signs.— The  physical  signs  of  sero-fibrinous  pleurisy  differ 
with  the  amtmnt  of  effusion  prewent,  iiml  also  with  the  particular  stage 
of  the  affection  :  those  of  the  first  stage,  however,  are  identical  with  the 
signs  pointed  out  in  connection  with  dry  plastic  plenrisy,  and  need  nat 
be  restated  here.  We  will  note  the  phys^ical  signs  (1)  during  the  ^tage 
of  effusion,  us  well  as  {2}  those  presented  when  resorption  of  the  effusion 
has  taken  place. 

(1)  Sfagt'  nf  Effumon, — When  the  pleural  sac  is  only  partly  filled 
there  is  noted,  on  ittRpertiffU^  but  little  change  in  the  thorauic  contour* 
The  respirutory  movements  are,  however,  restricted,  owing  to  mechani- 
cal hindrance  to  the  !ung-expansioD,  In  the  majority  of  instances  the 
effusion  increases  until  positive  intrathoracic  pressure  and  noticeable 
bulging  in  the  middle  and  lower  third  of  the  chest- wall  on  the  affected 
side  take  place  ;  the  intercostal  spaces  below  are  widened  and  more  or 
less  nearly  effaced.  The  apex-beat  of  the  heart  is  displaced,  being 
visible  in  right-sided  pleurisy  to  the  left  of  the  vertical  mammary  line 
in  the  fourth  and  fifth  interspaces,  and  in  left*sjiled  pleurisy  to  the  right 
of  the  right  mammury  line,  or  even  beyond,  in  the  third  and  fourth  in- 
terspaces. The  ape.ic  of  the  heart  may  take  a  position  behind  the  ster- 
num, when  no  impulse  will  be  visible. 

Palpation. — The  limited  movement  of  the  chest  is  readily  appreci- 
ated  on  palpation,  and  in  large  effusions  the  chest- wall  is  practically 
fixed.  The  separation  of  the  ribs  and  the  obliteration  of  the  intercostal 
spaces  are  easily  made  out  in  the  same  manner.  Edema  of  the  chest- 
wall  is  rarely  present^  and  fluctuation  almost  never.  An  important 
and  early  phy.sical  sign  is  the  diminished  tactile  fremitus,  which  is 
soon  abolished,  except  in  infants^  in  whom  it  may  be  excited  on  crying. 
This  is  a  less  valuable  sign  in  women  than  in  men,  owing  to  the  differ- 
ences in  the  vocal  vibrations  in  the  two  sexes.  In  copious  effusions  tac- 
tile fremitus  may  sometimes  be  obtained  when  bands  of  adhesion,  which 
serve  as  a  medium  for  the  transmission  of  local  fremitus,  connect  the 
pulmonary  with  the  costal  pleura.  The  apical  impulse  can  also  be 
readily  located  by  palpation.  The  displaced  spleen  or  liver  can  be  read- 
ily felt  through  the  abdominal  wall,  and  must  not  be  mistaken  for  an 
actual  enlargement  of  these  organs. 

Meni^tiratiofL — It  must  not  be  forf2:otten  that  in  right-handed  adults 
the  right  side  is,  normally^  slightly  larger  than  the  left ;  and  it  is  only 
after  the  effusion  is  considerable  in  amount  that  the  cyrtometer  shows 
any  alteration  tn  the  thoracic  contour  or  an  enlargement  of  the  affected 
Bide*  The  tape,  however,  exhibits  the  difference  in  expansive  motion 
of  the  two  sides  early,  or  when  there  is  a  moderate  amount  of  fluid.  At 
the  end  of  expiration  the  circumference  of  the  affected  side  will  be  found 
to  be  one  or  two  inches  greater  than  that  of  the  left  side,  while  at  the 
end  of  inspiration  the  difference  will  be  hut  slight-  The  cyrtometric 
tracing  also  shows  a  discrepancy  between  the  horiasontal  outlines  of  the 
two  aides. 

Percusiion. — At  first  the  percussion-note  is  impaired^  either  poste- 
riorly or  in  the  infra-axillary  region,  and  a  little  later  there  is  dulness, 
tending  toward  flatness  (deadness),  with  increasing  effusion.  The  resist- 
ance to  the  plexi meter-finger  becomes  greatly  augmented.  In  cases  in 
which  the  effusion  rises  to  the  fourth  rib  anteriorly  there  is  dulnesa  over 


SERO'FIBRINOUS  PLEURISY, 


547 


the  fluid  above  and  absolute  Hatuess  below.  Since  both  the  flatness  and 
dulness  are  due  to  the  fluid,  it  is  obvious  that  the  upper  level  of  the 
latter  must,  whenever  free,  change  with  the  posture  of  the  patient; 
hence  the  limit  of  dolness  will  be  higher  in  the  sitting  than  in  the  re- 
cumbent position.  When  the  pleural  sac  is  filled  or  when  the  effusion 
is  confined  by  adhesions,  the  latter  ^ign  is  not  obtainable.  If  the  upper 
level  of  the  fluid  reaches  the  lower  bonier  of  the  third  rib,  the  percus* 
sion-note  above  the  line  of  dulness  is  tympanitic  or  vesiculo'tym{janitic 
(Skoda  t(  remnancf).  This  note  is  most  readily  elicited  in  front,  though 
it  may  also  be  present  behind  and  abine  the  level  of  efl"usion.  In  copi- 
ous exudations  the  cracked-pot  sound  may  be  elicited  immediately  be- 
low the  clavicle  in  the  usual  manner^  and  '-^  Wtllitimfi'H  tnttrheal  tone** 
may  sometimes  be  obtained  in  large  exudations.  This  may  also  be  ob- 
tained near  to  the  spine  on  the  aflected  side  or  at  a  point  corresponding 
to  the  seat  of  the  compresscfl  lung.  When  the  patient  is  sitting  or  in 
the  erect  posture,  the  upper  limit  of  dulness  in  large  effusions  is  not  a 
horizontal  line,  but  is  highest  at  the  spine  and  falls  as  we  proceed  to 
the  front,  which  is  its  lowest  point.  On  the  other  hand,  the  upper  line 
of  dulness  in  moderate  eff"usions  begins  ''  relatively  low  down  in  the 
back,  passes  upward  from  the  vertebral  column,  and  soon  turns  upward 
and  proceeds  oblit|uely  across  the  back  to  the  axillary  region,  where  it 
reaches  its  highest  point ;  thence  it  advances  in  a  straight  line,  but  with 
a  slight  descent,  to  the  sternum  "  (Ellis).  This  curved  line  resembles 
the  italic  letter  S  (Garland).  On  the  right  side  the  flatness  is  con- 
tinuous with  that  of  the  displaced  liver :  on  the  left  it  passes  into  and 
may  obliterate  Traube's  semilunar  space. 

AuscuiUitiftJi — The  signs  of  the  fifst  singe  have  already  been  tie- 
scribed  (rkh-  Plastic  Pleurisy),  With  the  appearance  of  the  eflTusion 
the  breath-sounds  become  weak,  distant,  and  have  a  bronchial  quality. 
Soon  the  respiratory  sounds  over  the  affected  side  will  be  entirely  ab- 
sent,  except  near  the  upper  level  of  the  fluid  posteriorly,  where  distant 
bronchial  breathing  and,  less  fre<juently,  diffuse  vocal  resonance  are 
audible.  The  latter  sounds  may  exhibit  a  metallic  or  amphoric  quality, 
and  may  be  accompanied  by  riilcs  (pscudo»cavernous  signs).  The  latter 
are  more  fTer|uently  met  with  in  children  than  in  adults,  and  often  give 
rise  to  a  false  diagnosis.  Above  the  level  of  the  fluid  there  is  broncho- 
vesicular  breathing,  and  on  the  opposite  side  inlensified  breath-sounds 
may  usually  be  noted-  The  vocal  resonance  may  manifest  a  nasal  or 
metallic  quality,  simulating  somewhat  the  bleating  of  a  goat  {Laennec'B 
egophoni^).  This  is  best  obtained  near  the  upper  level  of  the  fluid  in 
large  effusioni*,  and  at  or  above  the  angle  of  the  scapula  when  the  effusion 
is  moderate.  * 

(2)  Stage  of  Resorption. — With  resorption  of  the  fluid  there  is  a  de- 
crease in  the  size  of  the  affected  side,  together  with  a  return  of  the  nor- 
mal appearance  of  the  intercostal  spaces  and  the  respiratory  uiovenients. 
In  many  instances  there  is  j>ositive  retraction,  leading  to  thoracic  defor- 
mity with  displacement  of  neighboring  organs  toward  the  affected  side; 
and  this  retraction  may  be  either  general  or  circumscribed.  The  infe- 
rior intercostal  spaces  are  more  or  less  narrowed ;  the  shoulders  dniop ; 
the  nipple  approaches  the  median  line;  the  spine  may  be  curved,  the 
convexity  being  directed  toward  the  sound  side  (quite  rarely  toward  the 
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affected  side);  and  the  scapula  projects  from  tlic  chest*waU  on  the  af- 
ftjcted  side.  In  children,  imd  even  in  adult.^,  the  lungs  and  thorax  grad* 
ually  expand  in  order  to  overcome  this  clironic  deformity.  On  the  other 
liaint  the  extensive  adhesiuns  between  the  filennil  membranes  produce 
permanent  shrinkage  of  the  tburax  and   emharrassmeut  of  respiration. 

PnlpatiotL — The  tactile  fremitus  closely  follows  the  fluid  as  it  saU- 
sides  from  above  downwanl  without  any  extreme  degree  of  thickening 
of  the  pleural  membranes,  though  cohesion  of  their  surfaces  may  pre- 
vent its  return  over  the  lower  segment.  The  inspiratory  movement  of 
the  chest- wall  gradually  returns,  hut  not  to  its  former  limit. 

Jfensuration  ^hows  a  steady  diminution  in  the  size  of  the  side  in* 
volved,  which  tinally  becomes  smaller  than  its  fellow. 

Per  cms  ion. -^The  dull  or  flat  Ufvte  gives  way  to  normal  percussion- 
resonauce,  proceeding  from  above  downward  in  a  gradtial  manner;  but 
the  latter  is  not  renewed  over  the  lower  portiort  of  the  pleural  cavity  for 
a  long  period  after  the  exudjition  has  disappeared.  The  abnormal  areas  of 
flatness  due  to  displacement  of  organs  (liver,  spleen,  heart)  also  disappear* 

Ami'ffffafitni  discloses  most  important  signs  during  the  stage  of  re- 
sorption. The  breath-signs  reappear  at  first  above,  and  then  lower 
down,  until  the  base  is  reacheiL  With  commenciug  subsidence  of  the 
fluid  the  respiratory  sounds  are  feeble  and  distant,  but  later  they  resume 
their  natural  distinctness ;  and  partly  as  a  result  of  the  revival  of  the 
natural  muscular  tonicity,  and  partly  in  consequence  of  the  disappear- 
ance of  the  fluid,  the  two  roughened  pleural  surfaces  come  in  contact 
and  play  upon  one  another,  giving  rise  to  a  rubbing,  creaking  friction- 
sound  on  auscultation.  These  friction-murmurs  may  persist  for  months 
after  the  effusion  ha.s  been  absorbed.  Occasionally  tlie  lower  portion  of 
the  compresserl  lung  remains  permanently  ine.xpansile*  and  usually  id 
such  circumstances  the  upper  portion  of  the  lung  is  the  seat  of  com- 
pensatory emphysema,  which  is  recognizable  by  the  customary  physical 
signs.  By  auscultation  we  may  note  the  return  of  the  heart-sounds  to 
their  uorrual   position. 

Special  Clitiical  Forms  of  Acute  Sero-fibrinous  Pleurisy,— 
The  sepjirate  viirielies  are  de]»endent  u]ion  the  nature  of  the  effusion 
and  the  chariicter  of  the  etiologic  factors,  and  in  this  conDeetion  the 
main  clinical  features  of  a  few  special  types  may  be  briefly  described. 
They  are  as  follows : 

(1)  Tuberculous  Pleurisy. — This  is,  in  the  majority  of  instances,  second- 
ary to  pulmonary  tuberculosis.  On  the  other  hand,  the  primary  lesions 
may  be  siluatcil  in  the  pleural  sac  and  give  rise  to  (1)  Aentt*  ^ero-fihrinimi 
p/t!«my  (with  the  usual  course);  (H)  Suhacute  pfruriHt/ (with  insidious 
course),  leading  to  tuberculous  invasion  of  the  lungs  ;  ami  (3)  Chronic 
tidhesivf'  plf^itrisff,  in  which  the  conrse  and  physical  signs  correspond 
with  those  that  will  be  depicted  in  a  special  section  on  Chronic  Pleurisy, 

The  morbid  lesions  are  ^similar  to  those  met  with  in  other  forms,  plus 
the  specific  tubercles,  which  may  be  exceedingly  numerous  (miliary 
tubercles)  on  the  one  hand,  or  confined  to  a  few  circumscribed  areas  on 
the  other.  This  variety  of  pleurisy  has  no  special  etiologic  connection 
with  empyema,  and  the  efl^ision  is  usually  sero-fihrinous  and  often  blood* 
stained. 

Brief  reference  should  be  made  to  those  instances  in  which  tabereu* 
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lous  pleurisy  is  folio wtnl  by  tubereulousi  pericarditis  or  peritonitis,  or 
both.  The  two  hitter  afiectiona  will  be  considered  elsewhere.  Suffice  it 
to  state  here  that  tuberctilosis  of  the  serous  iiieuibTanes  usually  pursues 
a  chronic  eotirse,  lasting  a  year  or  iuore»  nml  exhibits  widely  varying 
degrees  of  intensity  in  its  symptoms  in  different  ca^es,  and  from  time  to 
time  in  the  same  sufferer*  We  must  grant  that  tuberculous  pleurisy 
may  pursue  a  favorable  course  with  apparent  recovery,  though  too  often, 
after  a  vfjriable  interval  of  time,  tuberculous  symptoms  are  manifested. 

(2)  Diapliragmatic  Pleurisy. — This  term  is  a|>plied  to  those  instances  in 
which  the  diapliragmatic  portion  of  the  pleura  is  involved,  eitlier  idone 
or  in  part.  There  occurs  an  exudate  tlint  may  he  either  plastic  or  sero- 
fibrinous, though  rarely  large  in  amount.  Tlie  tsi/mptoms*  are  acute,  and 
the  pain,  which  is  lancinating  in  character  and  situated  in  the  epigastric 
region,  is  the  most  prominent  feature.  Oeuneau  de  Miissy  ^  holds  that 
pain  ahing  the  tenth  rib,  extending  from  the  anterior  extremity  to  the 
sternum  and  xiphoid  cartilage,  is  pathognomonic.  It  is  increased  by 
deep  inspiration  and  by  pressure  over  tlie  insertion  of  the  diaphragm  at 
the  tenth  rib,  and  often  abates  when  effusion  takes  (dace.  Dyspnea  is 
a  marked  symptom  in  most  cases,  and  the  patient  may  be  forced  to 
assume  a  stooping  or  sitting  posture,  the  rcspimtions  being  superficial, 
purely  thoracic,  ami  ''*  cntching,"'  Cough,  nausea,  and  even  vomiting, 
may  occur.  In  a  case  under  my  own  care  vomitirig,  due  most  probably 
to  associated  peritonitis,  was  a  troublesome  symptom. 

The  constitutional  features  are  *|uite  pronounced,  and  particularly 
the  fever,  which  exceeds  that  met  with  in  other  forms  of  pleurisy.  The 
patient's  anxiety  is  extreme.  The  effusion  may  be  purulent,  and  if  so 
bulging  of  the  lower  intercostal  spaces,  followed  by  edema,  may  occur. 

The  physical  signs  are  for  the  most  part  negative. 

(3)  Encysted  Pleurisy. — This  term  has  reference  to  effusions  that  are 
circumscribed  in  consetiuence  of  adliesions  between  the  pleural  mem- 
branes. There  may  be  two  or  more  pouches,  with  or  without  communi* 
cation.  This  so-called  encapsulated  jdeurisy  may  occu|iy  any  part  of 
the  chest,  and  is  exceedingly  variable  in  extent.  The  sy m]»toms  and 
physical  signs  are  rarely  trustworthy  for  diagnosis,  but  sfunild  usually 
afford  grouml  for  suspicion,  and  hence  should  lead  in  every  instance  to 
the  employ uicnt  of  the  exploratory  puncture, 

(4)  Interlobar  Pleurisy. — This  variety  is  usually  secondary  to,  or 
aseociated  with,  the  ordinary  type  of  acute  sero-fibrinous  pleurisy.  The 
serous  surfaces,  dipping  between  the  lobes,  are  involved  in  the  in  flam- 
matiiry  process,  and  the  fluid  becomes  encapsulated  in  this  ]>osition  in 
consetiuence  of  interlobidar  pleural  adhesions.  It  is  more  freiiuent  on 
the  right  than  on  the  left  side,  and  its  favorite  seat  is  near  the  root  of 
the  lung,  between  the  upper  and  middle  kdies.  Osier ^  met  with  a  case 
following  pneumonia  in  which  there  was  between  the  lower  and  upper 
and  middle  lobes  of  the  right  side  an  enormous  purulent  colleciiou  that 
lookeil  at  first  like  a  large  abscess  of  the  lung.  Fistulous  connection 
with  a  bronchus  often  occurs,  and  the  purulent  expectoration  that  follows 
may  be  the  first  symptom  to  attract  the  attention  to  the  process  of  sup- 
puration in  the  thorax.  Prior  to  the  occurrence  of  this  accident  the 
patient  gives  evidence  of  indisposition  without  definite  symptoms.     The 

'  Areh.  gH,  dt  MhL^  185.3,  vcjL  xi.,  f|unte4  liv  Fox,         *  Praetkef]^  Mfdicifw^  p.  567. 


Ftti.  47.— llliutiratltig  pleurisy  wiih  cfhjsion :  1,  compressed  lung  tissue,  givtof?  dull  tTmtwi 
cuftKioB ;  %  fluid  exudation  obbteratiug  IntereonUl  spaces :  3,  dvpreM«<l  liver :  4^  diiiplAcea  Q<»n. 

blood  with  the  exudate  in  acute  .sero-fibrinous  pleurisy,  in  quantities)  suf- , 
ficient  to  be  detertable  by  the  uujiided  eye.  The  condition  must  be  sep-  ' 
arated  from  hemothorax.  The  cnunes  of  hemorrhagic  pleurisy  are — (1) 
Tuberculous  infection,  eitber  of  the  miliary  or  tlie  chronic  (circuni' 
Bcribed)  form,  following  tuberculous  disease  of  the  lung;  (2)  Cnrcinoraal 
of  tbe  pleura;  (3)  Briglrt's  disease,  and  cirrhosis  of  the  liver  ;  (4)  Ady-[ 
namic  states  of  the  system  associated  with  malignant  forms  of  acutdj 
infections  diseases. 

'  JrUematumai  Ctinie»  (1S94),  vol. 
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In  a  certain  proportion  of  the  cases  no  assignable  cause  can  be  found, 
,d  if  the  condition  he  observed  for  the  first  time  after  aspiration,  the 
fact  that  it  in  ay  have  been  engendered  by  an  accidental  wound  of  the 
lung  must  be  remembered, 

Diagnosis* — In  diagnosticating  pleurisy  our  attention  must  be 
directed  chieHy  to  the  physical  signs*  Unfortunately,  in  view  of  the 
fact  that  the  rational  symptoms  are  often  ambiguous,  a  physical  explor- 
ation of  the  chest  is  apt  to  be  neglected.  The  chief  difficulties  are 
encountered  in  distinguishing  this  aftection  from  conditions  in  which 
the  lung  is  either  consoliduted-^  retructed,  or  compressed  by  sfdid  new 
growths,  etc.  Chief  among  the  former  is  tToupous  pmurnotiia^  and  I 
have  tabulated  below  the  most  important  distinctions  between  it  and 
pleurisy.  The  reader  will  be  further  aided  by  comparing  Fig,  47 
(which  shows  the  physical  conditions  in  pleurisy)  with  Fig,  IT,  on 
page  150,  which  shows  the  physical  conditions  in  pneumonia. 


pLiuRisv  WITH  Effusion.  Primarv  Lobar  FNEtiuoKtA. 

Rafiofia!  St/mpktms, 

A  severe  rigor,  laatiof^  about  oii«  hour. 

similar^  Lut  sorewesu  more 


Ons^t  iimrked  by  chilUness  peraistlng  for 
a  fow  days. 

The  pain  is  sharp,  '^  »titch-like,^*  and 
9tn<*tlv  lCH'3vltii<ed, 

Cou;£h  frequent  aud  irritating ;  no  ex- 
p^^ct*) ration. 

MiMierate  fever  of  continuous  typo  :  de- 
cline by  \ynh. 

Systemic  prostration  of  medium  sever- 
ity. 

Countertani^e  pate  and  anxious. 

Herpea  doea  not  appear. 


Acute  pain, 

diffuse*]* 
Cough  accompanied  by  rusty   or  bloody 

expectoration* 
Intense  fever ;  decline  by  crifiiB  from  the 

fifth  to  the  ninth  day. 
PrOi*trutiou  marked. 

Oounle nance  congcsteii  ;  mahogany  fluBh 

on  the  dieekn. 
Herpes  quite  common. 


nyHeal  Sigjis, 


Ihs peri  ion. 
Marked  distention  of  the  thorax. 

I^tfpitfttifi . 

Diminished  or  absent  tactile  fremitus, 

Percus^irm, 

Flatn^Sf  with  ^n^at  resi stance  to  the 
plexi  meter-finger. 

Showei  displacement  of  neii^hbc>rin]|^  or- 
gans. 

If  the    8ac   be    partly  filled,    there    is  a 
change  in  the  line  of  flatness  on  change 
of  position. 
Aujtttiftation, 

I)iminiHhe<l  or  almcnt  breath-sounds, 
bronchial  breathing  frequent,  but  dif- 
fused and  di<i«tant  and  unaccompanied 
by  rkles,  as  a  rule. 

Tocal  resonance  diminished  or  absent. 


Fnctlon^sound  in  early  and  late  stages. 


Tielde  serum. 


None, 

Marked  tactile  fremitus  (altsent  only 
when  a  bronchus  h  plugged). 

Dulness  less  complete,  le8»  resistance, 
and  sometimes  a  tymivanitit;  note. 

No  displacement  of  neigli boring  organs^ 
if  uncomplicated. 

Abiient. 


Ilarsb  bronchial  breathing  and  presence 
of  rales  in  Brat  and  third  stages,  anlese 
a  bronchus  be  plugged. 

Bronchophony,    unless    a    bronchus    be 

blocked- 
No  friction-BOund,  except  crepitant  r^Iea 

in  the  first  stage. 

Yields  a  few  drops  of  thick  blood. 
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Conmliflatioii  of  the  lung,  due  to  tuberculous  iefection,  may  be  tlif- 
ferentiated  from  pleurisy  with  effusion  by  means  of  the  physical  signs 
conti^asted  In  the  foregoing  table,  by  the  bistory  of  the  case,  and  by  the 
discovery  of  the  tubercle  bacillus  in  the  sputum. 

Jft/tlmiliontx  presents  physical  signs  that  simulate  strongly  those  of 
pleural  efllusion.  Ilydrothorax,  however,  gives  the  history  of  cardiac 
or  renal  diseai*e,  is  usually  bilateral,  and  is  unassociated  with  a  rise 
in  temperature  or  with  the  pain  or  friction-sounds  peculiar  to  pleurisy* 
In  obscure  instances  some  of  the  fluid  should  be  witiidrawn  and  chemi- 
cally examined. 

Tumors  and  ej/nts  of  the  thorax  will  give  complete  dulness,  will  dis- 
place the  heart,  and  compress  the  lung  on  the  affected  side,  thus  caus- 
ing an  absence  of  the  respiratory  murmur,  etc.  But  the  history  of  the 
cai<e,  the  situation  of  the  dulness  (usually  over  the  upper  or  midtlle  parts 
of  the  lung),  the  absence  of  uniform  distention  extending  to  the  base, 
and  the  exaggerated  tactile  fremitus  and  vocal  resonance  will  serve  to 
distinguish  these  affections  from  pleurisy  with  effusion. 

Ei'khiot'ot'eu9  et/8t  of  the  liver^,  or  aim'i'tmf  of  this  organ,  pushing  up- 
ward, will  cause  retraction  or  even  compression  of  the  lung,  and  hence 
will  also  produce  most  of  the  physical  signs  of  pleurisy  with  effusion* 
The  former  affections  can  be  discriminated  only  by  a  correct  appreciation 
of  the  history,  liy  the  presence  not  infrei|ueritly  of  a  friction-sound  on 
auscultation,  and  by  the  immovable,  fixed  u]>per  level  of  dulness.  If 
doubt  remains,  an  exploratory  puncture  should  be  made,  and  the  fluid 
withdrawn  should  be  subjected  to  a  chemicaL  microscopic,  and  bacterio- 
logical investigation. 

An  efiortuons  prricftrfHtd  ejfimon  may  be  mistaken  for  a  pleural  effu- 
sion on  the  left  side.  In  the  former,  however,  there  is  commonly  a  his- 
tory of  rheumatism,  and  dyspnea  is  the  most  urgent  symptom,  while 
the  heart-sounds  are  greatly  enfeebled ;  moreover,  the  heart  is  not  dis- 
placed to  the  right  as  in  pleural  effusion.  Again^  flat  tympany  is  ob- 
tained in  the  posterior  portion  of  the  axilla  and  good  pulmonary  reson- 
ance at  the  base  in  the  postero-lateral  region  of  the  chest,  differing  from 
the  results  of  jmrcussion  in  pleurisy  with  effusion. 

For  practical  purposes  it  is  desirable  to  distinguish  the  tuherenhn$ 
from  the  rarer  forms  of  pleurisy.  This  is  sometimes  possible  by  paying 
due  regard  to  the  previous  history  of  the  patient,  including  hereditary 
taint,  by  noting  certain  clinical  peculiarities  (such  as  associated  dis- 
ease of  other  serous  membranes  and  of  the  lung  ami  bilateral  inflam- 
mation of  the  pleura),  and  by  the  results  of  an  exsunination  of  the 
exudate.  In  ilubions  cases  the  guinea-pig  shoulil  be  inoculated  with  the 
exudate,  and  if  the  patients  are  tuberculous  positive  results  may  be 
confidently  expected. 

Duration  and  Prognosis, — ^Tbis  depends  largely  upon  the  cause* 
The  course  of  acute  sero-fibrinous  pleurisy  is  not  definite,  but  is  made  up 
of  two  parts — ^the  febrile  followed  by  the  non-febrile  stage.  The  fever 
lasts  from  one  to  three  weeks,  and  is  due  to  inflammation ;  it  corre- 
sponds to  the  perio*!  when  the  effusion  occurs,  and  the  appearance  of  i 
non-febrile  period  indicates  the  subsidence  of  the  inflammatory  action. 
The  effusion  may  be  poured  out  rapidly,  and  is  removed  by  absorption 
not  less  rapidly ;  more   freijuently,  however,  the  effusion  takes  place 
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rather  gradually,  and  the  same  is  true  of  resolution.  Again,  large 
effusions  may  persist  in  consequence  of  a  purely  mechanical  hindrance 
to  restorption  ;  and  finally,  the  course  may  become  subacute  or  chronic 
in  conseipience  of  the  development  of  empyema.  Such  facts  jib  these 
constitute  an  explanation  for  the  great  differences  in  the  duration  of  the 
cases.  Simple  sero-fibrinous  pleurisy  has  a  comparatively  favorable 
prognosis.  In  rare  instances,  however,  death  ensues  suddeniy,  with- 
*uit  adequate  lesions  to  explain  its  occurrence.  Moreover,  the  fact 
that  a  sero-fibrinous  effusion  may  be  converted  into  a  purulent  one  is 
not  to  be  forgotten.  Again,  the  crippling  influence  upon  the  lung- 
tissue  of  previous  attacks,  owing  to  resulting  adhesions,  must  he  borne 
in  mind,  since  chronic  bronchitis  and  emphysema  are  often  thus  pro- 
duced. Lastly,  it  is  to  be  restated  that  most  eases  of  pleurisy  are 
tuberculous  in  origin,  even  though  it  cannot  be  denied  that  complete 
recovery   may  take  place. 

Treatinent,"^In  the  first  stage  the  treatment  is  the  same  as  for  dry 
or  plastic  pleurisy.  During  the  second  stage,  that  of  effusion,  the  ohjects 
of  treatment  are  threefold  :  (1)  To  limit  the  extent  and  intensity  of  the 
inflamjiiatory  process:  {2}  To  accomjdish  the  removal  of  the  effusion; 
and  (o)   To  su'pport  the  strength  of  the  patient. 

(1)  To  Limit  the  Extent  and  Intensity  of  the  Intammatory  Procesg. — 
To  this  end  two  classes  of  agents  are  employed — namely,  {ft)  Infernal^ 
and  (h)  EjrtemaL 

Among  the  latter  are  counter-irritants,  as  sinapisms  and  iodin,  by 
means  of  which  gentle  but  constant  counter-irritation  is  to  he  main- 
tained. Another  agent  of  great  worth  is  cold,  applied  by  means  of  the 
ice-bag  or  ice- water  hag,  and  if  the  temperature  rises  to  lUii*^  F.  (3H.8'^  C.) 
cool  spongings  of  the  surface  of  the  hoilv,  together  with  the  use  of  the 
ice-cap,  will  be  found  highly  useful.  Koberts  recommended  keeping 
the  affected  structures  at  complete  rest  by  fixing  in  a  mechanical  manner 
the  side  affected.  For  this  purj)ose  strips  of  adhesive  jdaster  must  be 
firmly  and  evenly  ajifdied  to  the  chest,  and  by  this  means  the  pjiin  is 
relieved  and  the  aoiount  of  inflammatory  product  poured  out  is  greatly 
limited. 

The  mfcrHtil  remcflies  embrace  tpiinin,  the  salicylates,  and  opium. 
iJpium  and  quinin  are  potent  in  controlling  inflammation  of  serous 
membranes;  the  former  being  given  preferably  either  in  the  form  of 
suppositories  or  hypodermically,  and  the  latter  in  divided  doses,  in  cap- 
sule, followed  by  a  few  drops  of  mineral  acid,  administering  gr.  xvj  to 
XX  (1. 036-1. 21**i)  daily.'  I  have  oliserved  goo<i  results  from  the  salicy- 
lates (5J— ij — t* 0—8.0,  daily),  which  have  been  warmly  advocated  by 
Fiedler,  Koester/  and  others,  as  valuable  in  mitigating  or  even  aborting 
the  inflammation  of  the  pleuni?,  and  thus  in  limiting  the  amount  of 
effusion.  It  must  not  be  forgotten  that  the  effusion  is  due  to  an  inflam- 
mation, and  not  to  a  simple  transudation.  The  use  of  mild  diaphoretics 
and  diuretics,  together  with  repeated  small  doses  of  salines,  also  aids  in 
reducing  the  infiamiuation  in  the  pleura.  With  a  subsidence  of  the 
inflammatory  process  tfie  temperatui^e  falls,  and,  when  the  latter  reaches 
a  point  near  to  the  normal,  our  efforts  should  be  directed  toward  the 

*  Jntarmtiiontd  Ciinicx  (JS921,  toL  i.,  Becund  faeries. 

»  Annmi  of  iht  Unii^rml  Mfdiral  Seiemts  (1893),  vol.  i.  (A-31). 
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fulfilment   of   the  second   leading  iDdicatiou,   (2)   the  remoTal  of  tho 
efftiBion. 

Little  is  to  be  aecomplished  bv  local  means,  though  iodiii,  per- 
gisteutly  employed,  sometimes  does  good.  The  following  ointment  maj 
also  be  tried : 

^^,  Ung.  ichthyol.  (12  per  cent), 

Ung,  iodini  comp.,  da.  5vj  (24.0) ; 

Ung.  belladonnte,  q.  s,  ad  Sij  (64.0). — M. 

Sig.  Apply  twiee  daily. 

Blisters  are  not  admissible. 

Mild  hydragofi^ue  cathartics,  and  especially  the  salines,  after  tho 
Matthew  Ilay  method  (/.  t\  Hij  to  5ss — 8.0-ltiJ).  in  the  smallest  possible 
amount  of  water,  on  rising  in  the  morning),  stiniulHte  absorption  from 
the  pleural  cavities  by  draining  the  blood  of  a  certain  amount  of  serum. 
Unirritating  diuretics  may  ulso  be  employed,  but  I  have  found  no  appre- 
ciable advantage  from  their  use.  Free  diaphoresis  (from  the  use  of  pilo- 
carpin)  sometimes  assists  in  the  absorption  of  the  exudate,  but  it  should 
not  be  emplo3"ed  in  the  presence  of  feeble  heart-action  or  marked  dis- 

Clacement  of  the  organ.     Among  measures  to  promote  absorption,  the 
est,  in  my  own  experience,  ia  the  following  combination : 

^.  Potassii  ioditli,  5J   (4.0); 

Syr.  ferri  iodidi,  3ij(8.0); 

Syr.  sarsap.  comp.,  ^j   (32.0) ; 

Ess.  pepsinye,  q.  s.  ad  5ij  (64.0). — M. 

Sig.  5J  (4.0)  every  four  hours,  diluted  ;  the  tlose  to  be  doubled  at 
the  end  of  four  days  if  well  borne  by  the  stomach.* 

The  patient  should  be  put  upon  a  drv  diet  in  onler  to  increase  the 
plasticity  of  the  blood,  which  is  thus  indnceil  tu  absorb  the  li<juid  exu- 
date from  the  pleural  cavity.  The  modus  o^n'nimii  of  this  treatment  is 
different,  but  the  effect  aimed  at  is  the  .same  as  when  saline  purgatives 
are  given.  The  exudation,  bow  ever,  defies  all  elforts  at  removal  in  about 
33  per  cent,  of  the  eases,  and  itt  such  the  withdrawa!  of  tlie  liquid  by 
aspinition  (thoracentesis)  must  be  practised.  The  indications  for  tbom- 
centesis  arise  at  two  different  periods  in  the  course  of  pleurisy  with 
efi  us  ion  : 

(1)  During  the  febrile  stage,  while  efforts  are  being  directed  to  com- 
bating the  inflammrjtory  process.  The  object  during  this  stage  is  to 
avert  imminent  danger  to  life^  and  not  merely  to  remove  the  fluid* 
The  conditions  demaniling  immediate  thoracentesis  are— (tf)  when  one 
pleural  sac  is  completely  filled  or  when  Skoda's  resonance  extends  from 
the  clavicle  downward  no  farther  than  the  second  interspace;  (6)  in 
double  pleurisies,  when  both  sides  are  half  filled,  since  death  may  occtir 
from  rapid  filling  of  one  or  the  other  side;  (e)  in  cases  of  copious  effu- 
sions, upon  the  first  signs  of  involvement  of  the  unaffected  side,  such  ad 
moist  rfiles,  hroncbo-vesicular  breathing,  and  impaired  resonance;  {d\ 
the  appearance  of  serious  symptoms,  such  as  orthopnea  or  syncopal 
attucks  with  cyanosis ;  (e)  marked  displacement  of  the  heart,  especially 
if  one  or  more  murmurs  develop  in  the  organ. 

^  Tfie  fiutbor  haa  employed  tliis  foroiub  in  more  than  50  cases  with  very  good  rtvnllA. 
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(2)  The  indications  for  aspiration  during  the  second  or  afebrile 
period,  when  the  main  object  is  to  remove  the  exudate,  are — (a)  if  no 
diminution  in  the  quantity  of  liquid  effusion  takes  place  one  week 
after  ifae  temperature  has  reached  the  normal ;  (7i)  in  subacute  cases, 
in  which  there  is  little,  if  any,  temperature  from  the  beginning;  aspira- 
tion should  not  then  be  withheld  longer  than  three  weeks. 

The  operation  is  free  from  danger  if  carried  out  under  antiseptic  pre* 
cautions  and  if  a  mo<iern  aspirator  is  employed.  The  instrument  should 
alwavs  be  tested  before  it  is  used.  The  patient  rests  in  bed  in  the  j^emi-re- 
cumbent  posture,  the  arm  of  the  affected  side  being  brought  forward  with 
the  hand  phiced  on  the  opposite  shoulder,  so  as  to  separate  the  rihs  from 
one  another.  The  point  of  puncture  is  in  the  sixth  interspace  on  the  right- 
hand  side  and  the  seventh  interspace  on  the  left,  in  the  mid-axilla,  or 
just  below  the  outer  angle  of  the  scapula  in  the  seventh  right  and  eighth 
left  interspaces,  respectively.  An  assistant  draws  up  the  skin  trom  tiie 
interspace,  while  the  operator  uses  the  fore  finger  of  his  free  Imnd  as  a 
director.  The  needle  should  be  introduced  with  a  (|uick  thrust,  bug- 
ging the  rib  below  the  interspace,  but  endeavoring  to  avoid  striking  its 
periosteal  covering.  The  fluid  may  not  be  obtained  at  the  first  opera* 
tion,  and  the  reasons  for  this  failure  are  several.  The  costal  pleura 
may  be  excessively  thickened,  or  we  njay  meet  with  a  much-thickened 
fibrous  baud.  Again,  the  fiuid  may  be  encapsulated  ;  and,  lastly,  the 
needle  may  become  blocked*  Under  these  circumstances  repeated  trials 
should  be  made. 

The  amount  of  fluid  withdrawn  at  one  time  should  never  be  large 
(.Sxij  to  xxiv — 3H4.0-7H8.U),  though  a  relatively  larger  quantity  may 
be  taken  during  the  febrile  stage  than  during  the  afebrile,  since  in  the 
latter  instance  the  lung  has  been  compressed  fi>r  a  longer  period  of  time. 
The  fluid  is  allowed  to  drain  away  slowly,  a  small  needle  being  used,  so 
as  to  invite  the  lung  to  expand  in  a  gradual  manner.  If  this  precaution 
be  not  taken,  the  paretic  pulmonary  capillaries  are  apt  to  become  the 
seat  of  sudden  fresh  congestion,  followed  by  edema,  and  often  by  a 
speedily  fatal  termination.  Thoracentesis  is  to  be  repeated  at  intervals 
of  several  days  if  nature  does  not  take  up  the  work  of  absorption,  fob 
lowing  the  first  operations.  If  during  the  operation  incessant  cough, 
dyspnea,  a  tendency  to  syncope,  marked  thoracic  constriction,  or  sudden 
intense  pain  be  developed,  the  needle  must  be  withdrawn  instantly. 

Thoracentesis  sbouhl  not  be  resorteil  to  in  cases  in  which  croupous 
pneumonia  is  associated,  and  never  in  very  aged  and  excessively  feeble 
persons. 

(3)  To  Support  the  Strength  of  the  Patient. — The  powers  of  the  sys- 
tem are  to  be  maintained  by  a  nutritious  diet,  bodily  rest,  and  other 
hygienic  measures.  The  lighter  forms  of  solid  food  may  be  allowed 
whenever  they  are  found  to  agree,  and  it  is  important  to  promote  the 
digestive  power,  should  the  latter  he  weak,  by  the  administration  of 
suitable  remedies.  During  the  stage  of  convalescence,  therefore,  tonics 
{strychnin,  quinin,  and  arsenic)  are  to  be  administered.  The  dietary 
should  be  liberal,  though  composed  of  wholesome  articles.  Gentle  exer- 
cise in  the  open  air  is  to  he  encouraged,  and  massage  of  the  muscles  of 
the  affected  side  tends  to  re-establish  their  usual  vigor.  To  bring  about 
the  best  possible  chest-expansion  nothing  is  so  good  as  light  gymnastic 
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exercises,  together  with  the  methodical  practice  of  deep  inspirations  for 
a  minute  or  two  at  intervals  of  three  or  four  hours.  I  am  of  opinion 
that  the  management  of  the  third  stage,  or  that  of  convalescence,  is 
about  the  same  as  that  of  tuberculosis. 

EMPYEMA  (PUBULBNT  PLBUBITIS). 

Definition. — A  suppurative  inflammation  of  the  pleura. 

Pathology. — On  opening  the  pleural  sac  after  death  we  may  find  a 
thick,  creamy  pus,  though  more  frequently  it  is  sero-purulent  and  sepa- 
rated into  two  layers — an  upper,  clear,  greenish-yellow  serous,  and  a 
lower,  thick,  purulent  layer.  In  a  smaller  proportion  of  cases  the  exu- 
date is  fibrino-purulent.  The  odor  emitted  from  the  purulent  collection 
is  either  sweetish  or  fetid  {e.  g.  when  due  to  wounds),  and,  when  the 
condition  is  associated  with  gangrene  of  the  lung  or  pleura,  horribly 
oftensive.  Microscopic  examination  shows  that  the  inflammatory  prod- 
ucts are  identical  with  those  of  purulent  inflammation  in  general.  The 
pleural  membranes  are  the  seat  of  a  more  intense  inflammation  than  in 
acute  sero-fibrinous  pleurisy,  and  are  greatly  thickened  (1  to  2  mm.). 
They  present  a  granular  suppurating  surface,  and  both  visceral  and 
costal  pleurae  exhibit  perforations,  and  the  latter,  quite  frequently, 
erosions. 

Histologically,  the  altered  membranes  consist  of  new  connective  tis- 
sue, new  blood-vessels,  and  numerous  leukocytes. 

Btiology. — The  following  are  the  chief  circumstances  under  which 
empyema  arises :  (1)  As  a  sequel  of  the  acute,  sero-fibrinous  variety. 
However  clear  the  effusion  may  be,  it  always  contains  corpuscular  ele- 
ments, which  in  the  further  progress  of  certain  cases  undergo  coincident 
increase  in  numbers  until  the  effusion  presents  a  milky  aspect,  when  it 
is  said  to  be  purulent.  Thoracentesis  may  be  responsible  for  this 
change,  though  never  if  performed  under  rigid  aseptic  precautions. 

(2)  In  children  the  effusion  early  becomes  purulent  in  many  instances, 
and  in  some  eases  may  be  so  from  the  start. 

(3)  Secondary  to  the  acute  and  chronic  infectious  diseases  (pyemia, 
scarlatina,  pneumonia,  tuberculosis,  and  dysentery  most  frequently ; 
typhoid  fever,  measles,  whooping-cough  rarely). 

(4)  The  disease  may  follow  malignant  affections  of  the  thoracic 
organs  (lungs,  esophagus),  or  tuberculous  pulmonary  cavities  which 
perforate  into  the  pleura. 

(5)  Injuries  to  the  chest  may  set  up  empyema  (fracture  of  the  ribs, 
stab  or  other  penetrating  wounds). 

Bacteriologic  investigation  has  shown  that  the  organisms  most  fre- 
(juently  present  are  the  micrococcus  lanceolatus,  streptococcus,  staphy- 
lococcus, and  tubercle  bacillus.  The  cases  due  to  pneumococci  usually 
pursue  a  favorable  course.  The  leptothrix  pulmonalis  is  often  found  in 
putrid  effusions. 

Clinical  History. — The  symptoms  vary  with  the  cause.  The  on- 
set may  be  characterized  by  acute  symptoms,  such  as  rigor,  followed  by 
high  temperature  and  signal  prostration,  and  in  the  affected  side  there 
may  be  severe  pains,  aggravated  by  deep  breathing  and  bodily  move- 
ments. 


If  the  exudate  becomes  gangrenous,  a  typhoid  state  develops  early, 
and  the  case  is  apt  to  prove  fatal  in  the  couriie  of  a  few  weeks.  It  is 
4uite  a  common  event  for  the  acute  symptoms  that  cliamctfrize  the  in- 
vasion to  he  replaced  at  the  end  of  a  week  or  more  hy  the  nioreobscore 
rational  symptoms  of  chronic  empyema,  The  hitter,  however,  may  de- 
velop very  insidiously  as  a  secondary  afiection.  The  rational  symjitoms 
in  a  well-marked  case  should  always  excite  a  susi>icion  of  the  presence 
of  the  uftection,  but  cannot  set  the  question  of  diiiiinosis  at  rest*  The 
local  symptoms  (pain,  cough,  and  expectoration)  are  of  a  mild  charac- 
ter;  the  dyspnea,  however,  that  is  usually  present  may  be  more  or  less 
intense.  I  have  on  more  than  one  (Occasion  found  an  utter  absence 
of  these  symptoms*  The  general  symptoms  are  those  of  septic  infec- 
tion— diurnal  chills  occurring  at  irregular  intervals,  followed  by  great 
paroxysms  of  fever  and  profuse  sweating — and  such  patients  lose  tlesh 
and  become  pale  and  weak.  The  temperature  is  higher  than  in  pleurisy 
with  effusion,  and  is  intermittently,  though  irregularly,  elevated. 

Peptonuria  is  a  symptom  of  purulent  pleurisy  that  is  not  without 
diagnostic  value.  It,  however,  also  occurs  in  suppuration  associated 
with  the  third  stage  of  pulmonary  tuberculosis,  and  in  suppuration 
due  to  other  causes.  While  not  indicative  of  empyema,  however,  it 
serves  sometimes  to  eliminate  sero-fibrinous  pleurisy.  The  urine  also 
contains  indican  in  excess  in  the  various  sup|iuratifms,  at  least  from  time 
to  time,  if  not  constantly.  Blood-examination  invariably  shows  leu- 
kocytosis. 

If  the  pus  is  not  removed  artificially,  it  frequently  breaks  into  the 
lung,  penetrates  it,  and  finally  discharges  through  a  lironchus.  Pneu- 
mothorax now  tends  to  supervene.  Traube  contends  tlmt  neerosis  of 
the  pulmonary  pleura  may  allow  of  the  soaking  of  the  ]ms  through  the 
spongy  lung-tissue  into  the  bronchi,  without  the  establishment  of  a  fis- 
tulous connection  between  the  hitter  and  the  pleural  sac,  and  hence 
without  the  formation  of  pneumothorax.  Besides  rupture  into  the 
lung  and  external  riqjture,  empyema  may  perforate  through  neighbor- 
ing organs,  as  the  e^o|diagus,  pericardium,  stomach,  and  peritoneum.  In 
rare  instances  the  pus  burrows  along  the  spine  behind  the  peritoneum 
and  the  |>soas  muscle,  reaching,  finally,  the  iliac  fossa  and  simulating 
psoas  or  lumbar  abscess. 

Physical  Signs. — These  are.  for  the  greater  part,  identical  with  those 
of  pleurisy  with  eflfusion.  Attention  will  therefore  be  culled  only  to 
such  as  are  more  or  less  distinctive  of  tlie  aflection.  Slight  edema  of 
the  chest-wnll  over  the  seat  of  effusion,  esjvecially  in  children,  is  often 
present,  and  if  the  pleural  sac  l*e  not  aspiraleil.  the  abscess  may  point 
externally  anfl  evacuate  itself  spontaneously.  In  the  latter  event  a  jiro- 
trusion  between  the  ribs  shows  itself:  this  may  be  the  seat  of  fluctua- 
tion, and  present  an  inflammatory  appearance  prior  to  its  rupture,  with 
suhsequent  discharge  of  its  contents.  The  opening  is  usually  found  in 
the  fifth  interspace  in  front,  and  less  frequently  in  the  third  and  fourth 
interspaces  or  below  the  angle  of  the  scapula  behind.  The  upper  level 
of  the  fluid  does  not  change  so  readily  on  changing  the  posture  of  the 
patient,  but  requires  a  longer  period  of  time. 

Baccelli's  sign,  or  the  transmission  through  a  serous  exudate  of  the 
whispered  voice,  is  sometimes  an  aid  in  the  discrimination  of  pleurisy 
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with  effusion  from  empvemsu  According  to  mj  owe  observation,  though 
it  is  not  invariably  propagated  bj  kirge  serous  exudations  of  the  pleura, 
it  is  yet  detectable  in  a  large  majority  of  instances,  whilst  I  have  never 
found  it  to  be  obtainable  in  eUronic  empyema. 

Pulsating  Heumy. — Pwbation  eyncbronous  with  the  cardiac  beat  in 
pleural  elfusion  has  received  various  designations  [pHlmtinif  erftptfema, 
empift'ma  neeenntUttts^  pidmthhj  pleurmf).  The  latter  term  \^  the  raost 
appropriate  one,  in  view  of  the  fact  that  its  course  takes  place  not  only 
in  empyema  necessitatis*  but  also  in  empyema  (which  manifests  no  tend- 
ency to  point  externally)  and  rarely  in  sero-lilirinous  pleurisy. 

Its  edohu/ff  is  not  definitely  known.  The  princi pml  causal  factors, 
however,  seem  to  be — (1)  a  copious  effusion;  (2)  paresis  of  the  inter- 
costal muscles,  inducing  relaxation  of  the  thoracic  wall ;  (3)  a  somewhat 
forcible  heart- beat  (Henry).  The  rational  Hi/mptoms  of  empyema  are 
present.  The  physical  signs  are  also  identical  with  those  of  the  latter 
affection,  with  the  pulsation  superadded.  There  are  instances  in  which 
palpation  alone  detects  the  systolic  pulse  in  the  pleural  effusion.  With 
rare  exceptions  the  effusion  occupies  the  left  pleural  sac.  The  pulsation 
may  be  limited  to  two  or  three  interspaces  or  it  may  he  visible  over  the 
entire  antero-lateral  aspect  of  the  chest;  pulsation  at  the  hack,  however, 
is  rare. 

I>iffereiltial  Diagnosis*— An  absolute  tlistinctiou  between  empy- 
ema and  plcurmi  with  epuHion  rests  solely  upon  the  results  of  exploratory 
puncture.  F*»r  this  |>ur|Hise  the  needle  attached  to  the  ordinary  hypo- 
dermic syringe,  or,  preferably,  the  surgeon's  exploring  needle,  mav  be 
employed,  withdrawing  but  a  very  small  quantity  of  the  fluid,  wliich 
should  be  examined  both  macroscoj»ically  and  microscopically. 

Pulsating  pleural  effusion  simulates  closely  aneiirif9m  of  (he  thoracic 
aorta.  When  pulsation  occurs  in  empyema,  however,  it  is  seen  to  be  to 
the  left  of  the  norma!  course  of  the  aorta:  the  rational  symptoms  and 
usual  physical  signs  of  purulent  pleural  effusion  are  usually  present  also, 
while  the  vascular  symptoms  and  signs  of  aneurysm  of  the  aorta  (thrill, 
bruit)  are  absent. 

Prognosis* — Empyema  is  a  serious  disease,  but-,  obviously,  the  oat- 
look  will  be  modified  by  the  special  etiology.  Spontaneous  absorption 
may  occur,  though  it  is  extremely  rare.  The  discharge  of  the  content* 
of  the  pleural  sac  through  the  bronchial  tubes  is  a  comparatively  favor- 
able event,  some  cases  in  which  this  occurs  recovering,  while  in  others 
death  follows  in  consequence  of  the  sudden  inundation  of  the  bronchi. 
An  empyema  may,  in  rarer  cases,  empty  itself  externally  with  favorable 
issue  {empi/ema  neet'ssilatk).  Evacuation  of  the  pleural  ciivity  is  often 
followed  by  a  continuous  discharge  of  pus  for  an  indefinite  period,  but 
the  pus  cannot  be  allowed  to  remain  within  the  thoracic  cavity  with  im- 
punity. As  a  result  of  the  long-continued  suppurative  process,  death 
may  take  place  by  slow  asthenia.  It  must  not  be  forgotten,  however, 
that  an  unfavorable  termination  may  be,  in  part  at  least,  ascribable  to 
certain  associated  affections  (phthisis,  pericarditis). 

Among  children  the  outlook  is  much  more  fiivorable  than  among 
adults.  The  prognosis  has,  however,  been  rendered  less  serious  by  the 
application  of  surgical  principles  in  the  treatment  of  the  diseaae*  In 
all  cases  in  which  recovery  ensues  there  is  a  progressive  obliteration  of 
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the  pleural  cavity,  owing  to  adhesions,  which  finally  become  universal 
aoil  lead  to  marked  retraetion  of  the  affected  side. 

Treatmetit- — The  treatment  of  empyema  ia  chiefly  surgical.  In  a 
child  the  condition  may  terminate  in  recovery  without  operation,  and 
hence  may,  at  this  period  of  life,  be  allowed  to  run  for  two  or  three  weeks, 
thoracentesis  being  resorted  to  if  suffocation  be  threatened.  In  an  adult, 
however,  if  the  purulent  eflusion  be  copious,  aspiration  should  be  per- 
formed at  once  as  a  temporary  means  of  relief.  Empyema  following  pneu- 
monia may  tenuinate  favorably  after  one  or  more  tappings;  but  unless 
contramdicated  by  an  unfavorable  general  condition  of  the  patient,  such 
as  is  met  with  in  the  closing  stages  of  jmlmonary  tuberculosis,  free  incision 
should  be  made  without  delay.  The  pleural  sac  should  be  opened  in  the 
fifth  or  sixth  interspace  to  the  left  of  the  mammary  line,  the  incision 
being  from  2  to  S  cm.  in  length.  Resection  of  a  rib  is  advocated  by 
most  surgeons,  but  if  the  drainage  afforded  by  free  incision  be  complete 
resection  is  unnecessary.  It  is  only  indicated  when,  by  approximation 
of  the  ribs,  the  free  exit  of  the  pus  is  hindered  ( Verebeyli  ^).  Opinions 
are  divided  as  regards  the  value  of  irrigation  of  the  pleural  cavity. 
When  the  pus  emits  an  offensive  odor  irrigation  with  a  disinfecting 
solution  is  imperative.  Carbolic  acid  should,  however,  not  be  used. 
In  rare  instances  accidents  arise  during  irrigation  (sudden  collapse, 
convulsions),  and  I  have  repeatedly  observed  a  dangerous,  and  in  one 
instance  a  fatal,  collapse  as  the  result  of  irrigation  in  children.  The 
careful  insertion  of  a  roll  of  iodoform  gauze  is  a  method  to  be  preferred 
to  irrigation,  except  when  the  effusion  is  stinking.  For  further  details 
in  the  operative  treatment  of  empyema  the  reader  is  referred  to  text- 
books on  surgery.  Every  effort  should  be  made  to  favor  obliteration  of 
the  cavity  during  post-operative  treatment.  The  indication  is  to  bring 
about  the  best  possible  degree  of  re*expansion  of  the  compressed  lung, 
and  in  order  to  accomplish  this  the  method  advised  by  Ralston  James 
has  been  practised  with  great  success  in  the  surgical  wards  of  the  Johns 
Hopkins  Hospital.  The  patient  daily  for  a  certain  length  of  time,  in- 
creasing gradually  with  the  increase  of  his  strength,  transfers  water  by 
air-pressure  from  one  bottle  to  another.  The  bottles  should  be  large, 
holding  at  least  a  gallon  each,  and  by  an  arrangement  of  tubes,  as  in 
the  Wolff  bottle,  an  expiratory  effort  of  the  patient  forces  the  water 
from  one  bottle  into  the  other.  In  this  way  expansion  of  the  com- 
pressed lung  is  systematically  practised.  The  abscess-cavity  is  gradu- 
ally closed,  partly  by  the  falling  in  of  the  chest- wall  and  partly  by  the 
expansion  of  the  lung.'  In  long-standing  cases,  in  which  the  lung  cannot 
expand  on  account  of  thick  bands  of  adhesion,  the  pleural  layers  can- 
not be  brought  into  juxtaposition  without  more  or  less  sinking  in  of 
the  chest- wall.  This  retraction  of  the  thorax  is  probably  hij^tened  by 
timely  resection  of  one  or  more  ribs,  the  amount  of  bone  to  be  removed 
depending  upon  the  **  expansive  power  of  the  lung  and  elasticity  of  the 
thorax/' 

The  duration  of  empyema  is  longer  than  in  pleurisy  with  effusion, 
and  the  former  affection  tends  to  exhaust  to  a  greater  degree  the  powers 
of  the  system  than  the  latter;  hence  the  physician's  attention  should  be 

'  Qtioted  in  Annuid  of  the  Univermi  Med.  ikienceHf  1892,  vol.  i.  sec.  A. 
'  Osier's  Text-bmk  of  Medieiney  p.  605. 
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directed  chiefly  to  the  support  of  the  vital  forces ^  modified  to  soma  esLteikt 
by  the  special  etiology  in  the  individual  cases. 


CHRONIC   PLEURISY   (CHEOmC  ADHESIVE  PLEURISY). 

Definition. — Chronic  inflammation  of  the  pleural  layers — {a)  wiA 

effusion,  and  (b)  without  eflfusion. 

{a)  Chronic  Pleurisy  with  Effusion, — This  sub- variety  may  follow  acute 
eero'fibriuons  pleurisy,  and  less  fret|uently  it  has  an  insidious  develop- 
ment. The  morhid  lesions,  including  the  ehanicter  of  the  exudate,  miiy 
also  be  identical  with  those  of  the  ariite  or  siihacute  forms  of  the  affec» 
tion*  Fibrin  and  serum  ure  present  in  varying  relative  proportions,  the 
latter,  however,  as  a  rule*  in  prepon<lerating  proportion  when  comj»jireJ 
with  the  composition  of  the  exudate  in  acute  pleurisy.  The  secondary 
consequences  of  copious  acute  effusions  also  are  niet  with — u  e.  displace* 
ment  of  adjaceni:  organs  (liver,  spleen,  heart)  and  unilateral  dilata- 
tion of  the  chest.  When  the  fluid  is  either  absorbed  or  removed  and 
the  case  ends  in  recovery,  marked  contraction  of  the  affected  side  re- 
sults, since  the  lung,  which  is  covered  by  thick,  organ ize^J  bands  of 
adhesion,  cannot  re-expand.  St^mptom^. — But  for  slight  dyspnea  upon 
muscular  exercise  the  subjective  symptoms  are  frequently  wanting.  The 
pulse  is  compressible  and  accelerated^  as  a  rule,  and  there  is  a  trifling 
rise  of  temperature  in  the  evening  hours.  If  the  effusion  becomes 
purulent,  hectic  fever  develops,  leading  to  asthenia,  and  the  latter  con- 
dition eventually  terminates  life.  Death  may  also  be  due  to  secondary 
suppurations  (abscess  of  brain,  etc.).  In  most  cases  occurring  in  chil- 
dren the  effusion  early  changes  to  pus.  The  physical  signs  do  not  differ 
from  those  in  acute  sero-fibrinous  pleurisy.  The  tlnration  of  ihe  cases 
varies  from  three  months  to  several  years,  or  intercurrent  pulmonary 
tuberculosis  may  shorten  the  course  of  the  affection. 

{h)  Chronic  Dry  or  Adhesive  Pleurisy. — (1)  This  may  succeed  to  the 
acute  or  chronic  sero-fibrinous  pleurisy.  If  the  lit^uid  portion  of  the 
exudate  is  absorbed,  the  pleural  membranes  come  into  more  or  leas  close 
apposition,  being  separated  only  by  fibrinous  elements  that  become 
organised  into  a  layer  of  firm  eunnective  tissue.  Hence  the  two  layers 
of  the  pleura,  that  are  greatly  tlii<*kened,  cannf*t  be  separated,  owing  to 
the  firmiH^ss  of  the  adhesions.  Most  frequently  the  autopsy  shows  the 
latter  condition  to  he  most  pronounced  at  the  ba^e,  while  the  lung  is 
found  to  be  compressed  and  the  seat  of  fibroid  change.  If  it  follows 
the  acute  form,  the  extent  of  retraction  is  slight,  since  there  are  no 
dense  fibrous  bands  to  prevent  a  fair  degree  of  lung-expansion;  if  it 
succeed  the  chronic  fltrm,  however,  or  einjjyema,  the  extent  of  retraction 
and  flattening  will  be  <[uite  murkeil.  The  exuilate  may  undergo  cal- 
careous degeneration,  and  occasionally  little  pouches  of  fluid  may  be 
found  between  the  false  bands. 

There  is  a  large  class  of  cases  that  are  dry  from  the  onset  (irfjo- 
pat  hie  dnf  ehronie  ph'nrisi/\  and  this  variety  may  either  be  a  sequel 
of  acute  plastic  pleurisy  or  pirimarily  tuberculous.  The  condition  is 
very  commonly  met  with  at  autopsy  in  subjects?  who  during  life  had 
never  presented  symptoms  of"  pleurisy  with  eflusion.  The  plastic  exu- 
date, however  slight,  invariably  tend:^  to  become  organized,  with  result- 
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Jiig  fibrinous  adhesion  of  the  two  layers  of  tbe  pleura.  Most  gctierally 
the  adhesions  are  circumscribed,  and  if  tuberculous  in  origin  are  most 
frequently  apical  and  often  bilateral.  Uncler  these  circumstances  small 
caseous  masses  and  little  tubercles  may  be  found  embodied  in  the  some- 
what thickened  pleura.  General  synechia  is,  however,  not  rare,  par- 
ticularly unilateraL 

Spn{dom», — Definite  rational  svmptonis  are  rarely  present,  and  the 
physical  signs  lack  utiiforuiity  or  may  be  entirely  negative.  In  other 
eaaesof  amild  t^nide  tbe  main  characteristics  are  restrained  mobility  of 
the  affected  side  and  feebleness  of  the  respiratory  murmur.  In  rarer 
cases  tbe  weakness  of  tbe  breath*sounds  is  out  of  all  jnTi|Mirtion  to  the 
expansive  motion  of  tbe  chest.  In  still  another  category — composed  of 
a  considerable  number  of  instances — certain  physical  signs  are  quite 
pronounced.  Inspection  reveals  decided  contraction,  with  immoldlity 
of  the  affected  side  ami  a  compensatory  disteutioti  of  the  healthy 
side.  Tbe  heart  is  displaceiL  aud  the  apex-beat  may  be  missing 
(<?.//.  when  the  heart  is  drawu  or  pushed  behind  the  sternum,  or  over- 
lapped by  the  emphysematous  lung).  The  spinal  column  is  curved,  tbe 
scapula  dislocated,  the  shoulder  ilUshapen  and  drooping,  and  the  lower 
part  of  the  thorax  shrunken,  while  the  ribs  are  oblitpiely  placed  and 
closely  approximated,  or  even  overlap  one  another.  The  tactile  fremitus 
is  decreased  or  absent  over  the  lower  portion  of  tbe  cbest,  and  there  is 
impaired  percnssion'resonance  or  dulness  over  the  same  area,  Tbe 
breath-sounds  on  juiscul latino  are  exceedingly  feeble,  and  in  some 
instances  an  occasional  dry,  leathery,  or  creaking  friction-sound  is 
audible. 

Rarely,  and  particularly  if  tbe  case  he  tuberculous,  vasomotor  symp- 
toms arise  in  chronic  pleurisy,  such  as  uuihueral  tlushing  or  sweating  of 
the  lace,  or  dilatation  <^f  tbe  pupil. 

Doubtless  some  of  the  instances  belonging  to  this  affection  merge 
into  the  pleurogenous  type  of  cirrhosis  of  the  lung,  and  fatal  complica- 
ting conditions  may  arise  in  connection  with  the  general  circulation. 
Thus  I  have  observed  in  one  instance  enlargement  followed  by  dilatation 
of  the  right  ventricle,  and  in  turn  by  general  dropsy,  with  fatal  result. 

Treatment. — In  tlie  treatment  of  this  affection  two  objects  must 
receive  especial  attention:  (1)  the  renioval  of  any  effusion  that  may  be 
present;  and  (2)  the  improvement  of  the  nutrition  of  tbe  patient.  The 
first  indication  is  presented  only  by  a  limited  number  of  the  cases,  and 
the  rules  for  meeting  it  have  been  stateil  in  tbe  treatinent  of  sero-fibrin- 
oiis  pleurisy  and  empyema  :  the  seconil  iiolicntion  is  presented  by  all 
cases.  Careful  regulation  of  the  diet  is  of  the  utmost  importance :  it 
must  he  generous,  with  modifications  to  suit  special  diatheses  (as  the 
gouty  or  tuberculous),  if  they  be  jvreseut.  Lung-gymnastics  are  most 
useful  if  methodically  pursued.  The  method  of  Kalston  James  (pre- 
viously  described)  richly  deserves  a  trial  in  suitable  eases.  It  is  to  be 
borne  in  mind,  however,  that  in  old  cases  efforts  at  overcoming  the 
lung-pressure  will  be  un.siiccessfuL  Climato-therapy  is  advantageous 
for  this  class  of  sufferers,  particularly  if  tbe  slightest  tendency  toward 
tuberculosis  exists:  and  in  my  own  experience  low,  mountainous  eleva- 
tions combined  with  purity  of  atmosphere  have  given  the  best  results* 
Of  medicines  little  need  be  said.     It  is  especially  important  to  promote 
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the  digestive  power  of  the  patient  to  the  greatest  possible  extent*  In 
cases  in  which  the  digestive  function  has  been  feeble  I  have  observed 
excellent  results  from  a  brief  stay  at  any  well-regulated  seaside  resort 
or  in  the  country.  We  may  also  try,  with  a  probability  that  the  effect 
will  be  beneficial,  small  doses  (,^—4.0)  of  cod-liver  oil,  three  timefl 
daily  after  meals,  or  the  following  formula: 

^^.  Acidi  muriat.  dil. 


Pepsi ni  pur,, 
Tinct.  nucis  vom. 
Glycerin  i, 
Aquie, 


q.  s. 


3ijss(10.0); 
3ij     (8.0V; 
Siss  (ti.O) ; 
5iss  (48.01; 
ad  Sij    it;4.0j,— M. 


Sig.  3ij  (4.0),  well  diluted,  ten  minutes  after  each  meal. 

Intercurrent  catarrh  of  the  stomach  may  sooner  or  later  become  a 
troublesome  feature,  and  in  combating  it  lavage  is  frecjuently  our  moat 
effective  measure. 


PNEUMOTHORAX. 

{Sero-prteuTfwthorax  ;  Pyo-pnemmdhorox.) 

Definitiotl. — A  collection  of  air  in  the  pleural  cavity.  Since  the 
latter,  as  a  rule,  contains  at  the  same  time  serum  ur  pus,  the  terras  sero- 
and  pyo-pneumothorax  are  freijuently  employed  to  describe  the  same 
condition. 

Pathology. ^ — ^When  the  pleural  sac  is  punctured  air  usually  escapes, 
accompiinied  soiii*?times  by  jin  audible  hissing  sound.  The  pleural  sac 
in  pure  pneumothorax  is  greatly  distended,  iind  the  lung  is  im[iacted 
against  the  spinal  column.  Other  organs  (spleen,  heart)  are  also  dis- 
placed, owing  to  positive  intrathoracic  pressure.  The  heart  is  not  ro- 
tated, however,  and  the  relation  of  its  parts  is  maintained  mueb  as  in 
the  normal  condition  (Osier).  Tbe  air  may  occupy  but  a  portion  of  the 
pleural  cavity,  on  account  of  previous  firm  adhesions  {rircnm^rrihid 
pHimmothorti.r),  The  point  of  perforation,  as  a  rule,  can  be  ea-sily 
found,  and  most  frequently  corresponds  to  the  seat  of  rupture  of  the 
tuberculous  cavity  or  superficial  caseous  mass.  In  other  instances  the 
cause  of  pneumothorax  cannot  be  discovered.  Inflation  of  the  lung 
under  water  may  reveal  the  aperture,  which  is  usually  (|uite  sinall,  bj 
the  escape  of  air-bubbles  at  tbe  seat  of  puncture*  Occasionally  a 
fistulous  connection  between  the  pleural  sac  and  the  bronchi  can  b^ 
readily  traced. 

iSimpIe  pnettmotkorax  is,  however,  of  rare  occurrence.  The  air  that 
gains  admission  into  tbe  pleural  sac  is  laden  with  microH>rganisms, 
which  set  up  various  forms  of  inflammation,  accompanied  by  equalljF 
various  exudations.  Hence  the  cavity  is  usually  filled,  in  part,  with  ao 
effusion  that  is  purulent  or  sero-purulent,  as  a  rule,  and  rarely  serous  or 
sero-fibrinous. 

Etiology. — There  are  both  predispmint^  and  exrlthuj  causal  influ- 
ences, and  among  the  former  are— (^)  age  ;  the  condition  occurring  in 
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aduhi*  as  a  rule,  though  instances  are  also  observed  in  young  children  ; 
{b)  »ex ;  males  suffer  more  often  than  females ;  {e)  the  left  side  is  affected 
nearly  twice  as  often  as  the  right ;  ((/)  einphfaema,  in  whieh  the  super- 
ficial air-sacs  are  dilated  and  atrophied,  rendering  the  latter  liable  to 
rupture  from  excessive  muscular  exertion. 

The  exciting  causes  are— (1)  Ferfaration  of  the  lung  and  pulmonari/ 
pleura  (the  most  fre<tuent  cause),  arising  in  one  or  other  of  three  ways 
— (fj)  From  the  rupture  of  a  tuberculous  cavity  into  the  pleural  cavity. 
This  accident  rarely  occurs  at  the  apex  of  the  lung,  but  eonimouly  near 
the  upper  border  of  the  lower  or  middle  lobe;  and  less  fre»juently  near 
the  lower  border  of  the  upper  lobe,  A  caseous  focus  immediately  be- 
neath the  pleura  may  also,  during  the  process  of  softening,  puncture 
the  pleural  sac  and  invite  the  entrance  of  air.  From  tlirs  cause  we 
sometimes  see  pneumothorax  developing  during  a  very  ejirly  stage  of 
pulmonary  tuberculosis,  It  cannot  occur,  however,  except  in  cases  in 
which  previous  adhesions  have  iailed  to  form  at  the  point  of  perforation, 
(b)  As  the  result  of  necrotic  processes,  in  connection  witb  certain  other 
lung-affections,  as  gangrene,  broncho-pneumonia,  suppurating  bronchial 
glands,  abscess,  and  echinococcus  cysts,  (c)  From  rupture  of  the  normal 
air-sacs  in  consequence  of  severe  muscular  effort  (S,  West,  DeH.  Hall). 
This  accident  is  sometimes  ascribable  to  the  violent  paroxysms  of  cough 
in  pertussis.  ^ 

(2)  Some  cases  of  empyema^  by  perforating  the  visceral  pleura^  the 
lungs,  and  bronchi, 

(3)  Perforations  of  the  pleura  in  maUgmint  dkea^e  and  ah»eem  of  the 
esophagus, 

(4)  A  peripheral  bronehiet'taHiat  may  open  the  pleural  space  and  thus 
establish  a  communication  between  it  and  a  broncbus, 

(5)  Py op neumo thorax  may  be  of  nulnUaphratfmatJc  oriififf^  consec- 
utive to  perforation  by  maligmmt  disca»e  or  ulcer  of  the  fnfoffiach  or  colon, 

(6)  Pneumothorax  may  be  occasioned  by  gages  resulting  from  the 
decomposition  of  a  pleural  exudate. 

(7)  Wounds  causing  direct  or  indirect  perforative  lesions  of  the 
lungs.  Fractures  of  the  ribs  may  produce  laceration  of  the  viscernl 
pleura,  and  afford  an  opportunity  for  tlie  ingress  of  air  into  the  pleural 
sac. 

SjrmptomB. — The  earliest  symptoms  vary  acconling  to  the  cause  or 
causes  tbat  produce  the  condition.  When  it  develops,  as  it  docs  so 
often,  in  the  course  of  pulmonary  tuberculosis,  the  first  symptom  is  a 
sudden  agonizing  pain  in  the  side,  accompanied  by  marked  dyspnea  and 
frefjuently  cyanosis.  The  dyspnea  is  often  accompanied  by  a  sense  of 
impending  suffocation.  The  severity  of  the  pain  and  the  degree  of  op- 
pression depend  largely,  however,  upon  the  amount  of  air  tliat  gains 
entrance  into  the  pleural  sac,  the  rapidity  with  which  the  air  escapes 
into  the  pleural  cavity,  and  tbe  condition  of  the  latter  as  regards  the 
presence  or  absence  of  p^revious  pleuritic  adhesions.  If  the  orifice  be 
large  and  valvular,  the  air  cannot  escape,  but  rapidly  accumulates  und 
forces  all  the  air  out  of  the  lung  by  compression  ;  tbe  patient  then  sinks 
rapidly  into  collapse  from  shock,  and  sudden  death  ensues.  Fortunately, 
the  latter  event  is  rare.  The  respirations  are  freijuent  (60  or  more  per 
minute);  the  pulse  is  also  frequent  and  feeble,  sometimes  reduced  to  a 


Flo.  48.-1,  AJT  in  the  pleural  »ac:  2.  fluid  exudate  at  basn  of  pletiral  sac:  S.  eoiii|irem?d  pmHua 
of  lung ;  4,  dlsplftced  heurt ;  5,  depressed  spleen ;  f\  tiivdlaBtlnuin  t>u&hied  Wward  ihc  right 


as  an  early  manife>itation,  iiiul,  a^  a  rule,  rapidly  disappears  (Weil). 
When  pneuniotliorax  (ievi^lQ[>>t  in  the  last  stages  of  phthisis  acute  synip- 
toms  are  often  entirely  absent. 

Physical  Signs. — These  are  marked  (see  Fig,  48),  Inspection  shows 
marked  distention  and  imniobiltty  of  the  ufTeeted  side;  also  some  degrei? 
of  distention  with  unnatural  mobility  of  the  healthy  side. 

Palpation  shows  the  tactile  fremitus  to  be  diminished  above  and 
greatly  diminished  or  whully  absent  over  the  effusion  below.     Edcmu  of 
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tbe  chest- wall  ciin  fre(|iieiit1y  be  made  out.  The  impulse-beat  of  the 
heart  is  found  to  be  feeblo  aiul  (lisplaced. 

On  percffssion  a  modified  tynipunitic  note  {heU-tt/fupa}}}/)  can  usually 
be  elicited  over  the  area  eorrespoudiog  to  the  contained  air,  and  the  ex- 
cessive tension  in  the  pleural  sac,  fhie  to  the  enormous  amount  of  air 
contained  therein,  causes  an  elevation  in  the  pitch  of  the  percussion- 
note  even  to  dulness.  The  '*  cracked-pot  sound  *  is  audible  when  the 
air  in  the  pleural  cavity  freely  communicates  with  the  external  air. 
Wint rich's  sign,  or  a  change  in  the  pitch  of  the  percussion-sound  when 
the  mouth  is  upen  or  closed  (being  raised  when  the  mouth  is  closed  and 
lowered  when  open),  may  also  be  observed.  In  pyo-pneumothorax  a  flat 
note  19  elicited  from  the  base  upward  as  far  as  the  fluid  extends,  and 
there  is  a  more  jaarked  change  in  the  upper  level  of  flatness  than  in 
simple  pleurisy,  on  changing  the  |iosture  of  the  patient.  Modifica- 
tions in  the  pitch  of  the  percussion-sound  result  from  an  alteration  in 
the  form  as  well  as  in  the  dimensions  of  the  air-space*  Owing  to  dis- 
placement of  the  heart,  there  is,  as  a  rule^  resonance  over  the  normal 
cardiac  region,  and  particularly  when  the  jjatient  assumes  a  recum- 
bent posture.  The  liver  and  spleen,  according  to  the  side  aff'ected, 
are  displaced  downward  to  a  greater  degree  than  in  simple  pleural 
eff*usion. 

AHurHltatiou  discloses  a  greatly  weakened  or  altogether  suppressed 
respiratory  murmur  when  collapse  of  the  lung  is  incomplete.  Not  in- 
fre*|ueutly  amphoric  breathing  is  audible  and  bronchial  riiles  possessing 
a  metallic  (puility  are  sometimes  heard,  as  well  as  metallic  tinkling  on 
deep  inspiration  or  on  coughing.  The  metallic  tinkling  is  caused  fre- 
quently by  drofis  of  fluid  falling  froTU  above  u]ton  the  suifacc  of  the 
eff'usion ;  less  frequently  by  a  re-echoing  of  vibrations  of  moist  bron- 
chial rales  communicated  to  the  air  in  the  pleural  chamber  The 
vocal  resonance  is  enfeebled,  as  a  rule,  and  evinces  the  same  metal- 
lic i[Uality.  The  so-called  coin  test  is  a  pathognomonic  sign,  and  is 
elicited  in  the  following  manner:  An  assistant  places  one  coin  on  the 
front  of  the  chest  an<l  taps  it  with  another  while  the  ear  is  placed  on  the 
thorax  posteriorly,  where  will  be  heard  the  intensified  echo  of  the  coin- 
sound  thus  produced.  Another  most  characteristic  sign  is  the  so-called 
Hippocratic  succussion,  which  is  elicited  by  placing  one  ear  ujvon  the 
patient's  chest  while  the  hitter's  body  is  shaken,  and  a  distinct  splashing 
sound  is  hear<l. 

Diagnosis. — When  the  attack  is  of  ordinary  severity,  pneumo- 
thorax is  diagnosticated  by  the  history  of  one  or  other  of  the  causal 
factors,  together  with  certain  physical  signs  that  <Io  not  belong  to  any 
other  affection  icoin-^ouud^  su*-**uH»kffi'i*j>l(tsfty  It  is  only  when  the 
air  and  fluid  in  the  pleural  sac  are  encapsulated  that  it  may  become 
diflicult  to  eliminate  (^f)  a  large  pulmonary  cavity  ;  (h)  excessive  gjiseous 
distention  of  the  stomach  ;  (/■)  an  abscess  helow  the  diaphragm  into 
which  air  has  entered  (pi/ff'p7it^umtifJt4}rttr  ^uhphn'fn'*'i(») ;  (d)  a  diaphrag- 
matic hernia;  (e)  emphysema;  and  (/)  pleurisy  with  effusion. 

{a\  A  Lartfe  Puhnonari/  C'ai'i///.— The  '*  cracked-pot  sound''  and 
Wintrich's  sign  are  more  frequent  in  cavity  than  in  pneumothorax, 
and  the  former  condition  does  not  tend  to  dislocate  the  adjacent  organs* 
There  is  no  response  to  the  coin  test  and  an  absence  of  the  succussion- 
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splash ;  both  of  which  signs  are  often  present*  even  in  circamscril 
pyo-pneumotborax.     Tabulated,  these  points  of  difference  are — 

P V  0- 1*  S  E I  M  OT  H  O  R A  X . 

Inimobilitj   and    bulging   of    the   inter- 

9pacc8»    The  apex-beut  ia  uuually  di«- 

pUvod, 
Diuiinifrhfni  vocal  f'ntmitUH. 
Tytijpaiuti(!  porcu^sion-iuitw.      The   effu- 
sion sinki^*  t«»  the  bii*«>»  and  yi<?lds>  dul- 

ness,  thf  ontline  of  which  changes  with 

tht*  pr»»turi*  of  the  put  lent. 
UcHpirutory  murirair  and  vocal  resonance 

u«*uaily  jthsent-     Amphoric  hreuthinir 

may  be  Leanl  if  the  openinsj   in    the 

ftinjr  is  pAtu1oiK<v.     The  ooin•f^)und  and 

Ifippocratic    ^nccussion  -  *jphi*h      are 

noted. 


Largk  Ptn.inxvAiir  OAriTr. 
Immobitity,  flattenini;  of  the  chenl,  i 

depresHii;!!  of  the  int«r(i|Niot*»^. 

bejkt  not  displaced. 
Fremitus  iiauaUy  inereasi^. 
Percussion  ^ivcb  tvinpany  or  a  **cr*ct 

pot  fiound,"'  antf  Wintfieh**  ohanf^^ 

sound  118  a  rule. 


Bronchial   breathing   la    Iteanl,  and 

Vinff.  gu rifling  rAlen^  (^▼erooui^  or  as 
phoric  breathing:, and  fii^ctorilof|ny  ni4 
m 


be  presents     Ab^i'nce  of  bell -ty  to  pa 
and  8uccutt»iun'«ipla«b. 

(h)  The  possibility  of  excemme  gaseou«  dist^^ntion  of  the  ttamaeh  it  \ 
be  eliminate*!  by  the  history  of  the  case  and  by  the  happy  resultja 
forded  by  the  application  of   the  therapeutic  test,  evacuation  of  tl 
stomach  and  bowels. 

(e)  Suhphrenie  Abacess  contatmng  Air, — This  is  excceijinj^ly  rar§ 
and  occurs  relatively  aftener  on  the  right  than  on  the  left  side  1  Lcydrrjlj 
Its  loading  causes  are  ulcere  of  the  stomach  or  duodenum,  fcdlow^ 
Gircumscribed  peritonitis^  perforation,  anrl  abscess,  the  latter  oecu| 
a  position  immediately  beneath  the  diaphra;ixm  and  above  the  liver.  Til 
gases  that  gain  admission  to  the  abscess-sac  from  the  intestines  force  ill 
diaphracrm  upward,  and  thus  cause  retraction  or  even  compression  of  tl 
lung  The  symptoms  and  signs  are  now  identical  with  those  of  eircur 
scribed  pyo-pneumothorax,  limited  to  the  base;  but  a  knowledi^'c  of 
steps  in  the  production  of  subphrenic  abscess,  the  symptoms  and  hi 
of  ulcer  of  the  stomach  or  intestines,  succeeded  first  by  peritonitis  i 
then  by  symptoms  of  pyo-piieu  mot  borax  on  the  one  hand,  and  a  know- 
ledge of  the  etiology  of  pneumothorax  on  the  other*  fifaould  lead  to  a 
correct  inference. 

(d)  B in phraff mafic  Tlrrnin, — This  either  results  from  a  severe  i 
or  is  congenital,  and  the  most  valuable  point  of  difference  between  [ 
cd*tbe  diaphragm  and  pneuraotliorax  is  the  peculiar  cause  of  the  formeii 
The  next  most  valuable  point  is  tlie  fact  that  the  hernial  protrustion  maj 
return  suddenly  to  its  normal  position,  whereupon  the  |»atient  will  be 
lieved ;  the  condition  may  then  reappear  not  less  suddenly.  The  tbir 
distinctive  feature  is  the  presence  of  rumbling  sounds  in  the  pmlrudt^ 
bowel.  All  other  signs  and  symptoms  of  one  affection  may  have  thu 
counterparts  in  those  of  the  other. 

(f)  Pneumothorax  may  be  confounded  with  emph/semft  by  tke 
le^s  observer;  but  the  latter  affection  is  slow  in  onset,  free  from  serioa 
shock,  is  bilateral  as  a  rule,  and  does  not  exhibit  the  distinctive  physic4 
signs  of  pneumothorax  (metallic  tinkling,  coin-sound,  succn>  *  t^hl 
In  pleurisy  with  effimo^n  hyper-resonance  may  be  noted  aU  laid 
but  it  lacks  the  bell-like  tympany  of  pneumothorax.  Over  the  same 
area  there  is  diffuse,  distant,  bronchial  breathing  (at  time.**  i«lightly  .im* 
phoric),  whilst  the  metallic  tinkling,  coin-sound,  and  succussioD-splaidi 
are  totally  wanting. 
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Prognosis. — This  depends  solely  upon  the  cause.  The  cases  at- 
tributed to  advanced  phthisis  usually  reach  a  fatal  issue  in  the  course 
of  one,  two,  or  more  weeks,  and  rarely  they  run  a  very  rapid  and  fatal 
course.  On  the  other  hand,  the  pulmonary  condition  seems  to  be  favor- 
ably influenced  by  its  occurrence.  Following  empyema,  pneumothorax 
sometimes  takes  a  favorable  course.  It  is  fraught  with  especial  danger 
▼hen  it  is  the  resultant  condition  of  some  acute  lung-disease  (gangrene, 
abscess,  broncho-pneumonia). 

Treatment. — The  leading  indication  is  the  alleviation  of  the  pa- 
tient's sufferings  by  a  prompt  resort  to  morphin,  and  it  often  becon;ies 
Decessary  to  administer  it  hypodermically.  If  the  patient's  previous 
strength  has  been  moderately  good,  the  question  of  operative  interfer- 
ence should  be  seriously  considered,  the  nature  of  the  surgical  proced- 
ure then  depending  upon  the  character  of  the  effusion.  If  this  be  sero- 
fibrinous, aspiration,  as  in  simple  pleurisy,  must  be  performed  to  relieve 
the  urgent  dyspnea  and  the  embarrassed  cardio-pulmonary  circulation  ; 
if  purulent,  permanent  drainage  should  be  procured  for  the  same  indi- 
cations. When  pneumothorax  develops  late  in  phthisis,  radical  meas- 
ures are  not  to  be  thought  of,  and  the  physician  must  rely  upon  aspira- 
tion (when  necessary)  to  oppose  urgent  symptoms.  We  may  also  tap 
the  air-chamber  above  the  fluid  with  a  fine  needle,  with  a  view  to  lessen- 
ing the  excessive  tension.  Unverricht  has  recently  reported  good  results 
from  a  somewhat  novel  mode  of  treatment.  When  there  is  a  pulmonary 
fistula  present,  he  inserts  a  tube  into  the  pleural  sac.  This  allows  free 
entrance  of  air,  the  lung  collapses  completely,  and  the  fistula  has  a 
chance  to  heal.  For  the  dyspnea,  atropin  administered  hypodermically 
is  valuable ;  for  the  feeble  cardiac  action,  alcoholic  stimulants,  aromatic 
spirits  of  ammonia,  strychnin,  ether,  and  other  cardiac  stimulants  should 
be  employed.  Locally,  cutaneous  irritants  may  be  applied  (turpentine 
irtupes,  mustard  pastes). 


HTDROTHORAX. 

(Dropsy  of  the  Pleura ;  Thoracic  Dropsy), 

Definition* — A  collection  of  transuded  serum  in  the  pleural  cavity. 

Pathology* — Hydrothorax  is  generally  a  bilateral  condition.  The 
transudate  is  a  clear,  amber-colored  liquid  that  is  free  from  fibrin,  but 
may  contain  cholesterin  and  a  few  endothelial  cells.  It  has  an  alkaline 
reaction,  a  comparatively  low  specific  gravity  (1009  to  1012),  and  is  non- 
inflammatory. The  pleural  surfaces  are  usually  smooth,  though  some- 
times decidedly  pale  and  edematous.  The  mechanical  effects  of  hydro- 
thorax  upon  the  lungs  and  other  thoracic  and  abdominal  viscera  are 
similar  to  those  of  the  exudates  that  accompany  inflammation  of  the 
pleura,  though  they  are  rarely  so  marked  as  in  sero-fibrinous  pleurisy. 

Btiology. — Hydrothorax  is  a  secondary  affection,  and  is  usually 
connected  with  one  or  other  of  the  various  forms  of  general  dropsy 
(hemic,  renal,  cardiac).     The  cases  that  are  due  to  blood-impoverish- 
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splash  ;  both  of  which  signs  are  often  present,  even  in  circumscribed 
pyo-piieumothorax.     Tabulated,  these  points  of  difference  are — 

PVLHi'NEL  MOTHORAX. 

Immoliility   and    bulging   of    the   inter- 

8pace8.     The  apex- beat  is  usual Ij  dis* 

pliu'od. 
IKmitiishi^d  voual  fremitus. 


Larok  PcLMosARr  Cat  in"- 

Immobilitv,  flattenini;  of  the  chest,  and 
depresHioji  of  th<^  interspaces.  Apex- 
beat  not  di8rda*-*ed. 

Fremitus  ufiuaUv  in<-Tea»ed. 

Percusi-sion  ^iv*-*is  tympany  or  a  **^ cracked- 
pflt  sound/'  ami  Win  trie  h's  chaJi|^  of 
sound  a8  a  rule. 


Bronchial  hreathin^r  is  heard^  and  tl»e 
voeal  rejfonauce  in  increased.  Crack- 
line;*  gvLT^lm^  riiles,  caveraoua  or  am- 
phoric breath iii^r^and  pectoriloquy  may 
be  present.     Absence  of  Ijell-tym pan t 


r 


Tympanitic  yiercn^siuu-note*      The   effu- 
sion sinkK  to  thi!  biu*i\  and  yi**lds  dul- 

nes».  thi»  outline  of  which  ^L^hanii^es  with 

the  print  tire  of  the  patient. 
Hi'spiratory  iiojriuiir  and  vocal  resonance 

u?»uiilly  absent.     Amidiorie   breath injr 

may  be  iieurd  if  t\w  opening   in   the 

lunir  i?*  patulous,     Thu  cf)in- sound  and 

HippoL-ratii*     siueeussion  -  spiush      are 

nuti-d.  antJ  saccup4s4ion-!«phish. 

[li]  The  possibility  of  ercesftive  qaseoaa  dinff'tifion  of  the  futomach  is  to 
be  eliminattMl  by  the  history  of  tlie  case  and  by  the  happy  results  af- 
fordeii  by  the  application  of  the  therapeutic  test,  evacuation  of  the 
stomach  and  bowels. 

(f?)  Siihphrenie  Ahn^is  eontaimng  Air. — This  is  exceedingly  rare, 
andoeeurs  relatively  oftener  on  the  right  than  on  the  left  side  (Leyden). 
Its  leadinaj  causes  are  ulcers  of  the  stomach  or  duodenum,  followed  by 
circumscribed  peritonitis^^  perforation,  and  abscess,  tbe  latter  occupying 
a  position  imme.Hliately  beneath  tbe  dia|)hragm  and  above  the  liver.  The 
gases  that  gain  admission  to  the  abscess-sac  from  the  intestines  force  the 
diaphragm  upward,  and  thus  canse  retraction  or  even  compression  of  the 
lung  The  sym]>toms  and  signs  are  now  identical  with  those  of  circum- 
scribed pyo'pneumothorax,  limited  to  the  base:  but  a  knowledge  of  the 
steps  in  the  production  of  subphrenic  abscess,  the  symptoms  and  history 
of  ulcer  of  the  stomach  or  intestines,  succeeded  first  by  peritonitis  and 
then  by  symptoms  of  pyo-pneumotliorax  on  the  one  hand,  and  a  know- 
ledge of  the  etiology  of  pnetimothorax  on  the  other,  should  lead  to  a 
correct  inference. 

(d)  DiapJtniijm^lio  HrmM.—Dus  either  results  from  a  severe  injury 
or  is  congenital,  and  the  most  valuable  point  of  difference  between  hernia 
of  the  diaphragm  and  pneumothorax  is  the  peculiar  cause  of  the  former. 
The  next  most  valuable  point  is  the  fact  that  the  hernial  protrusion  may 
return  suddenly  to  its  normal  position,  whereupon  tbe  patient  will  be  re- 
lievetl ;  the  condition  may  then  reappear  not  less  suddenly.  The  third 
distinctive  feature  is  the  presence  of  rumbling  sounds  in  the  protruded 
bowel.  All  other  signs  and  symptoms  of  one  affection  may  have  their 
counterparts  in  those  of  the  other. 

(e)  Pneumothorax  may  be  confounded  with  emphif%emti  by  the  care- 
less observer;  but  the  latter  affection  is  slow  in  onset,  free  from  serious 
shock,  is  bilateral  as  a  rule,  and  does  not  exhibit  the  distinctive  physical 
signs  of  pneumothorax  (metallic  tinkling,  coin-sound,  snccussion-splash). 
In  phurmf  with  effutiioti  hyper-resonance  may  be  noted  above  the  fluid, 
but  it  lacks  the  belt-like  tympany  of  pneumothorax*  Over  the  aame 
area  there  is  diffuse,  distant,  bronchial  breathing  (at  times  slightly  am- 
phoric), whilst  the  metallic  tinkling,  coin-sound,  and  suceussioQ-splash 
are  totally  wanting* 
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FrogfUOsiS. — This  clepends  solely  upon  the  e^use.  The  cases  at- 
tributed to  advanced  phthisis  usually  reach  a  fatal  issue  in  the  course 
of  one,  two,  or  more  weeks,  and  rarely  they  run  a  very  rapid  and  fatal 
course.  On  the  other  hand,  the  pulmonary  condition  seems  to  be  favor- 
ably  influenced  by  its  occurrence.  Follow] n<^  empyema,  pneumothorax 
aometimes  takes  a  favorable  course.  It  is  fraught  with  especial  danger 
when  it  is  the  resultant  condition  of  some  acute  Inng-disease  (gangrene, 
abscess,   broneho-pneumonia ). 

Treatmeiit. — The  leading  indication  is  the  alleviation  of  the  pa- 
tient's sufferings  by  a  prompt  resort  to  morphin*  and  it  often  becomes 
necessary  to  atltninister  it  hypodermically.  If  the  patient's  previous 
strength  has  been  moderately  good,  the  rjuestion  of  operative  interfer- 
ence should  be  seriously  considered,  the  nature  of  the  surgical  proced- 
ure then  depending  upon  the  character  of  the  effusion.  If  this  be  sero- 
fibrinous, aspiration,  as  in  simple  pleurisy,  must  be  performed  to  relieve 
the  urgent  dyspnea  and  the  embarrassed  cardio-pulmonary  circulation  ; 
if  purulent,  permanent  drainage  should  be  procured  for  the  same  indi- 
cations. When  pneumothorax  develops  late  in  phthisis,  radical  meas- 
tires  are  not  to  be  thought  of,  and  the  physician  must  rely  upon  aspira- 
tion (when  necessary)  to  oppose  urgent  symptoms.  We  may  also  tap 
the  air-chamber  above  the  fluid  witli  a  fine  needle,  with  a  view  to  lessen- 
ing the  excessive  tension.  Unverricht  has  recently  reported  good  results 
from  a  m>mewhat  novel  mode  of  treatment.  When  there  is  a  pulmonary 
fistula  present,  he  inserts  a  tube  into  the  pleura!  sac.  This  allows  free 
entrance  of  air.  the  lung  collapses  completely,  and  the  fistula  has  a 
chance  to  heal.  For  the  dyspnea,  atropin  administered  hyjKHlermically 
is  valuable;  for  the  feelde  cardiac  action,  alcoholic  stimuhmts,  aromatic 
spirits  of  ammonia,  strychnin,  ether,  and  other  cardiac  stimulants  should 
be  employed.  Locally,  cutaneous  irritants  may  be  applied  (turpentine 
stupes,  mustard  pastes). 


HYDROTHORAX. 

{Dropsy  of  the  Pleura  :  Thoracic  Dropsy)^ 

Definition. — A  collection  of  transuded  serum  in  the  pleural  cavity. 

Pathology.^ — Ilydrothorax  is  generally  w  bilateral  condition.  The 
transudate  is  a  clear,  amber-ccdored  liipiid  that  is  free  from  fibrin,  but 
may  contain  cholesterin  and  a  few  endothelial  cells.  It  has  an  alkaline 
reaction,  a  comparatively  low  specific  gravity  (1009  to  1012),  and  is  non- 
inflammatory. The  pleural  surfaces  are  usually  smooth,  though  some- 
times decidedly  pale  antl  edematous.  The  mechanical  effects  of  hydro- 
thorax  upon  the  lungs  and  other  thoracic  and  abdominal  viscera  are 
similar  to  those  of  the  exudates  that  accompany  inflammation  of  the 
pleura,  though  they  are  rarely  so  marked  as  in  sero-fihrinous  pleurisy* 

etiology- — Hydrothorax  is  a  secondary  affection,  and  is  usually 
connected  with  one  or  other  of  the  various  forms  of  general  dropsy 
(hemic,  renal,  cardiac).     The  cases  that  are  due  to  blood-impoverish- 
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metit  are  more  numerous  than  is  generally  indicated  l>y  writers  upon  the 
subject,  and  not  infrequentiy  is  hydrothonix  symptomatic  of  either 
chronic  ilysenterj,  chronic  diarrhen,  Icukcmiii,  pernicious  anemia,  car- 
cinoma, mahiriii,  syphilis,  or  scurvy-  Strictly  local  causes  may  also 
induce  it»  as  carcinoma  of  the  pleura,  or  the  compressiou  of  the  superior 
vena  cava  or  of  the  thoracic  duet  by  a  tumor. 

Sytnptoms. — The  subjective  symptoms  are  attributable  to  the  me- 
chanical effects  of  the  fluid,  and  the  causal  affection  may  have  syinjitoma 
quite  in  common;  these  are  dyspnea  {often  culminating  in  orthopnea), 
cyanosis,  asthmatic  seizures,  and  a  feeble  circulation.  The  general  symp- 
toms arise  from  the  primary  affect  ion. 

Physical  Sigas.— The  physical  signs  are  much  the  satkie  as  in  pleurisy 
with  eftusion^^with  this  difterence,  that  they  are  more  ofteri  present  on 
both  sides  of  the  chest.  Hydrot borax  is  often  unilateral,  however,  and 
an  enlarged  right  auricle  may  be  the  cause  of  this  condition  in  some 
instances,  Tlie  right  side  is  the  oue  usually  affected.  I  have  also  ob- 
served that  (piite  frecjuently  the  two  sides  of  the  chest  exhibit  great 
variations  as  to  the  relative  amount  of  fluid  contained.^ 

Progtiosis* — This  depends  upon  the  nature  of  the  primary  disorder 
that  causes  the  dropsical  transudation. 

Treatment. — The  treatment  of  hydrothorax  has  intimate  relations 
with  the  indications  presented  by  the  underlying  affection.  If  the  meaa* 
ures  directed  toward  the  reiuoval  of  the  general  droj>sy,  of  which  hydro- 
thorax  is  a  part,  are  unsuccessful,  and  the  amount  of  transudation  in 
the  pleural  sac  interferes  with  the  functions  of  the  heart  and  lungs*  then 
aspiration  must  not  be  too  long  delayed,  ancl  must  be  repeated  as  often 
as  occasion  demands. 


* 


NEW  GROWTHS  OF  THE  PLEURA, 

Almost  all  instances  of  new  growths  developing  in  the  pleura  are 
secondary  to  primary  carcinoma  of  the  lung,  the  pleura  being  invaded 
by  the  direct  extension  of  the  neoplasm.  It  rnay  also  arise  by  meta- 
stasis from  carcinoma  of  the  lung,  mannuary  glands,  etc.  The  pleura 
presents  circumscribed  areas  of  thickening,  or  the  growth  takes  the  form 
of  pa|>ular  projections  from  its  surface,  and  as  these  enlarge  they  become 
pedunculated.  Their  size  varies  from  that  of  a  pea  to  that  of  an 
orange.  The  adjacent  pleura  is  iidlamed,  often  adherent,  and  much 
thickened,  and  an  effusion   into  the  pleural  cavity  is  often  observed. 

Pfunnrp  eart'inoma  of  the  pleura  is  very  rare  indeed,  and  E.  Wag- 
ner, who  first  described  it,  called  it  endothelial  carcinoma.  Most  pa- 
thologists of  to-day,  however,  look  upon  endotlielinma  as  a  variety  of 
sarcoma.  It  owes  its  orgin  to  a  proliferation  of  the  endothelial  cells  of 
the  connective  tissue  and  the  lymph-apparatus  of  the  pleura.  This  in- 
variably assumes  the  diffuse  form,  and  by  metastasis  we  have  involve- 
ment of  the  other  organs  (lungs,  lymphatics,  liver). 

Spindle-cell  sarcoma  of  the  pleura,  as  well  as  the  round-cell  variety, 
is  occasionally  met  with. 

'  F'or  the  diU'erential  diagnoflis  between  pleurisj  and  hjdroibormx  see  Fleunsy,  p.  b^% 


DFS EASES  OF  THE  MEDIASTINUM. 


669 


SytnptOltiS.— The  subjective  symptoms  are  slight  in  cases  in  which 
there  is  a  ^iirtj^le  circumscribed  carcinoniatous  ma^s  in  the  pleurti :  hot 
they  are  ijuite  severe  in  the  diffuse  form,  particuliirly  when,  as  com- 
monly occurs,  it  is  of  a  secondary  nature.  The  symptoms  are  now 
those  of  pla.stic  or  8ero-fibrinou5  pleurisy,  in  addition  to  those  of  pri- 
mary  carcinoma  of  the  lung,  and  the  former  may  oftentimes  more  or 
less  completely  overshadow  tlie  latter. 

IHagnosis,— The  circumstances  umler  which  the  condition  arises 
often  throw  the  strongest  light  uj»<ui  its  nature.  The  symptoms  of 
glowly  developing  pleurisy,  either  plastic  or  sero-fibrinaus,  fcilhiwmg 
carcinoma  of  the  lung  or  the  breast,  and  accompanied  by  the  cancerous 
cachexia,  would  point  strongly  to  the  existence  of  rarcutama  of  the 
plrura.  Characteristic  cancerous  elements  may  als<i  be  fouml  by  micro- 
scopic examination  of  the  Unifl  ulitaine<l  on  exploratory  puncture,  and 
this  shoiihl  never  be  neglected  in  suspected  instances, 

The  difficulties  surrounding  the  diagnosis  of  primary  carcinoma  of 
the  pleura  are  great  and  usually  insurmountable.  The  cases  are  very 
similar  in  their  clinical  manifestations  to  ehronie  pleitn'uff  with  or  irithout 
effusion.  Pain  is  always  a  more  prominent  symptom,  hoxvever.  than  in 
dimple  chronic  pleurisy,  and  this  fact,  when  combinetl  with  evidences  of 
a  cancerous  cachexia,  should  excite  strong  suspicions. 

The  prognosis  is  wholly  unfavorable,  and  the  treatment  merely 
palliative. 


DISEASES  OF  THE  MEDIASTINUM. 

The  affections  of  the  tuediastinnm  may  be  tlivided  into  four  chissea: 
(a)  Intlanmiation,  (h)  Tumors,  (r)  Diseases  of  the  thymus  gland,  and  (</) 
Mediastinal  heni^trrhage* 

(ti\  Inflammation.— This  may  affect  (1)  the  glands  or  (2)  the  connec- 
tive tissue.  Lymphadenitis  of  moflerate  grade  is  found  in  association 
with  broncho-pneumonia  and  the  various  forms  of  bronchitis.  The  con- 
dition appears  in  its  most  pn^tioimced  form  in  the  broncldtis  of  measles, 
influenza,  and  whooping-cough,  and  I>e  Mussy  held  that  enlargement 
of  the  glands  in  the  posterior  meiliastinum  is  potent  in  exciting  parox- 
ystns  of  whooping-cough.  According  to  De  Mussy  and  Uuiteras,  fhese 
glands  when  greatly  enlarged  give  rise  to  ilulness  in  the  ujiper  part  of 
the  interscapular  region  or  ilown  to  the  fourth  dorsal  vertebra  in  cases 
of  intiuenza  and  whooping-cough.  I  have,  moreover,  been  able  to  con- 
firm this  dictum  in  cases  of  influenza,  though  aware  of  the  fact  that 
many  authorities  consider  it  <|uestionahle.  Tuberculous  lymphadenitis 
is  elsewhere  described  (viJe  Tuberculosis,  page  271).  The  mediastinal 
lymph-glands  may  undergo  suppuration  in  consetpience  of  local  specific 
infection,  and,  though  not  recognizable  during  life,  it  should  be  recollected 
that  the  condition  may  lead  to  perforation  into  either  the  esophagus  or 
a  bronchus,  with  serious  results.  In  other  instances  spontaneous  absorp- 
tion occurs,  leaving  behind  inspissated  contents  that  undergo  calcareous 
change. 
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Abscess  of  the  Mediastdnum. — Thi^  is  of  rare  occurrence,  its  mo^X 
freriuent  seat  being  the  anterior  mediastinum.  Of  the  commoner  causes 
may  be  mentirjned  traumatism  and  the  infectious  diseases — erysipelas, 
rheumatism,  measles,  and  small-pox  in  particular.  It  may  also  be  the 
result  of  an  extension  of  a  suppurative  process  from  neighboring  struc- 
tures. Pulmonary  tuherculosis  is  the  most  potent  factor  in  producing 
chronic  abscess  in  this  situation. 

Sjrtnptotns. — Acute  Almeess, — Pain  and  tenderness  in  the  sternum 
are  the  most  prominent  features,  the  pain  being  acute  and  often  of  a 
throbbing  character.  Cough  and  dyspnea  are  usually  present.  The 
general  features  are  fever,  Irequently  accompanied  by  rigors  and  pro- 
fuse sweats  and  considerable  physical  prostration.  The  chief  physical 
sign  is  dulness  upon  pereuMion,  usually  found  anteriorly  and  increasing 
gradually  with  the  development  of  the  abscess.  Later,  the  tumor  may 
reach  the  surface  of  the  body,  and  rarely  the  sternum  is  eroded.  Pal- 
pation now  detects  pulsation  and  fluctuation.  The  abscess  may  either 
find  its  way  downward  into  the  abdomen,  or  it  may  perforate  the  trachea 
or  the  esophagus. 

In  chrome  abscess  the  symptoms  bear  a  closer  similarity  to  those  of 
solid  tumors  than  those  in  the  acute  form.  Fortunately,  chronic  abscess 
quite  often  results  in  spontaneous  cure,  in  which  case  it  is  in  part  ab- 
sorbed, and  the  remainder  of  its  contents  become  inspissated.  In  obscure 
cases  an  exploratory  puncture  with  a  small  needle  may  be  safely  prac^ 
tised,  and  with  definite  results,  as  a  rule. 

Diagnosis. — Abscess  must  be  differentiated  from  solid  mediastinal 
tumors  and  aneurysm.  The  more  acute  onset  and  general  symptoms 
of  the  suppurative  process  (hectic  type  of  fever,  chills,  sweats)  and 
the  more  rapid  course  will  serve  to  distinguish  abscess  from  nneunfsm 
on  the  one  hand,  and  mlid  tumors  on  the  other.  Further,  the  absence 
of  strong  expansile  pulsation,  diastolic  shock,  and  the  aneurysmal  bruit 
aid  materially  in  eliminating  aneurysm  of  the  arch. 

The  treatment  is  mainly  surgiail. 

(h)  Tumors  of  the  Mediastinunt — Two  forms  only  demand  practical 
consideration— carcinoma  and  sarcoma.  Hare*s  analysis  of  520  caisas 
gave  the  following  ratio:  of  carcinoma,  184;  sarcoma,  98;  lymphoma, 
21  :  fibrouia*  7  ;  dermoid  eyst,  11 ;  hydatid  cyst,  8;  and  fewer  cases  of 
ecchondroma.  lipoma,  and  gumma.  In  48  of  the  cases  of  carcinoma  and 
in  3S  of  sarcoma  the  tumor  occupied  only  the  anterior  mediastinum.  It 
i^  «|uite  certain,  however,  that  sarcoma,  and  not  carcinoma,  is  the  com- 
moner neoplasm  of  this  region.  The  clinical  term  *^  cancer ''  was  formerly 
used  promiscuously  by  many  authors,  an<l  the  pathologic  diagnosis  was 
then  difficult,  so  that  statistics  are  notoriously  fallacious.  Upon  invee- 
tigating  2o  of  the  older  reports  of  "'cancer,"  Pepper  and  Stengel  found 
in  13  «n(piestionable  evidence  that  the  growth  was  sarcoma,  while  in 
the  remaining  12  they  could  not,  for  the  greater  part,  decide  to  which 
form  the  disease  belonged.  Primary  sarcoma  may  spring  from  the  rem- 
nant of  the  thymus  gland,  from  the  lymphatic  glands,  the  pleura,  or 
lungs,  or  from  the  fibrous  tissues  of  the  mediastinum.  I'rimary  carcinoma 
may  originate  in  the  esophagus,  bronchi,  lungs,  or  rarely  in  the  thymus 
gland.  Secondary  mediastinal  tumors  are  most  apt  to  have  their  seat  in 
the  lymphatic  glands.     Carcinoma  is  less  fret|uently  primary  than  sar- 
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c«ma.  Among  predinpomng  eaums  are  sex  and  age— males  being  more 
prone  to  the  affection  than  females,  and  the  period  of  chief  liability  is 
between  the  thirtieth  and  fortieth  years. 

Symptoms. — The  earlier  symptonis  are  quite  indefinite.  The  patient 
complains  of  slight  substernal  pains»  slight  dyspnea,  and  general  langmir. 
Later,  with  the  slow  increase  in  the  size  of  the  tumor,  pressure-symp- 
tDUis  gradually  become  more  pronounced* 

The  pain  may  or  may  not  be  severen^  but  is  invariably  accompanied 
by  a  feeling  of  oppression.  Its  chief  seat  is  in  the  upper  sternal  region, 
but  it  may  radiate  to  the  sides  of  the  chest  and  even  down  the  arm*«  (in 
which  case  it  is  due  to  pressure  on  the  brachial  plexus).  Dyspnea 
appears  early,  is  constant,  and  may  become  most  intense.  It  is  caused 
by  pressure  either  upon  the  trachea,  upon  a  primary  bronchus,  or  upon 
a  recurrent  laryngeal  nerve.  Asthmatic  seizures  may  occur  before  there 
is  constant  dyspnea  and  before  the  tumor  has  reaebed  notable  size  uithin 
the  chest.  Less  fretpiently,  and  to  a  less  extent,  the  dyspnea  is  depend- 
ent npon  dislocation  of  the  heart  or  upon  accompanying  bydrothorax 
due  to  venous  stasis.  There  is  cough,  which  may  be  paroxysmal  and 
of  a  brazen  character,  and  as  in  aneurysm  it  may  manifest  implication 
of  the  recurrent  laryngeal ;  for  a  like  reason  aphonia  may  be  present. 
There  may  he  dysphagia  from  pressure  (ipon  the  esophagus,  though  this 
is  rare.  If,  as  may  happen,  there  is  an  inflammation  of  the  vagus  or 
sympathetic  nerve,  the  rate  of  the  pulse  may  be  affected,  and  the  latter 
be  either  slowed  or  markedly  cjuiekened  as  a  result.  Owing  to  ini plica- 
tion of  the  sympatbetic  there  may  be  local  hyperemias  and  pupiUary 
changes,  and  particularly  an  inequality  of  the  pupils.  Rarely,  by 
making  external  pressure  upon  the  sternum,  dilatation  of  the  pupil  may 
be  produced* 

VomprrMifion  of  the  miperior  vrna  ffjvn  or  nf  thf  suhclavifnt  vein  may 
be  followed  by  cyanosis  and  edema  of  the  parts  drained  by  these  vessels, 
and  the  early  occurrence  of  venous  occlusion  and  marked  dilatation 
of  the  superficial  veins  is  quite  characteristic.  But  if  the  degree  of 
pressure  increase  slowly,  collateral  circulation  may  be  established  com- 
pletely.    Less  frequently  the  inferior  cava  may  also  be  pressed  upon, 

Fliysical  Signs, — Inupeetmn. — ^In  advanced  eases  a  swelling,  usually 
somewhat  irregular  and  often  diffuse,  appears  in  the  sternal  region. 
The  tumor  may  cause  erosion  of  the  sternum,  and  a  little  later  occupy 
a  position  immediately  beneath  the  skin.  Osier*  being  of  the  opinion 
tliat  the  rapidly-growing  lymphoid  tumors,  more  commonly  than  others, 
perforate  the  chest-wall.  I  saw  a  case  in  which  the  perforation  occurred 
at  the  right  edge  of  the  sternum,  precisely  at  the  point  at  which  aneur- 
ysms of  the  ascending  arch  most  frequently  appear.  In  the  early 
stages,  however,  this  prominence  is  not  present.  Palpation. — When  a 
tnmor  is  present  it  may  pulsate  distinctly,  and  the  heart's  apical  im- 
pulse may  be  detected  in  various  abnormal  positions.  Tactile  fremitus 
is  absent  over  the  seat  of  the  growth  if  the  latter  be  in  contact  with  the 
chest-walL 

On  pereu»$ion  dulness  is  noted,  and  this  is  true  even  in  many  instances 
that  do  not  present  a  visible  swelling.  The  dull  area  varies  in  outline 
with  the  size  and  position  of  the  tumor.     Atmeultatioii  usually  reveals 

'  Practux  of  Medicine,  p.  579. 
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no  soujiJa  over  the  dull  area,  excepit  a  bruit  m  rare  instances*  The 
heart-sounds  are  iuaudible  over  the  tumor-site  as  a  rule,  and  the  breath- 
sounds  and  vocal  resonance  are  feeble  or  absent.  To  the  above  physical 
si^ns  are  frequently  added  those  of  pleural  effusion. 

The  diagtiosis  of  mediastinal  growths  is  made,  if  at  all,  chiefly  by 
exclusion,  but  it  is  manifestly  impossible  before  the  development  of  the 
tumor  has  progressed  to  considerable  dimensions. 

Aueurt/sm  is  differentiated  from  solid  noediastinal  tumors  with  only 
slight  success  in  many  instances*  It  is  most  valuable  to  note  carefully 
the  length  of  time  the  condition  has  lasted,  since  aneurysm  runs  a  longer 
course*  on  the  average,  than  mediastinal  tumor,  though  to  this  general 
rule  there  are  many  exceptions.  The  tumor  when  due  to  aneurysm 
communicates  a  strong,  heaving,  expansile  pulsation^ — a  characteristic 
that  m  absent  or  only  feebly  manifested  in  the  case  of  solid  mediastinal 
growths.  The  severe  diastolic  shock,  as  noted  both  on  palpation  and 
auscultation  in  cases  of  aneurysm,  is  also  absent  in  solid  tumor.  The 
bruit  in  aneurysm  has  often  a  booming  i|uality  that  does  not  belong  to 
the  bruit  of  solid  growths.     Pain  is  more  pronounced  in  aneurysm. 

The  duration  of  the  disease  is  rarely  less  than  six,  and  quite  as  rarely 
it  is  more  than  eighteen,  months. 

The  progtiOSiS  is  absolutely  hopeless,  except  in  the  case  of  benign 
tumors,  whicli  luay  be  removed  io  some  instances. 

The  treattnent  is  directed  toward  the  relief  of  the  most  urgent 
symptoms.  Anodynes  are  required  sooner  or  later,  anil  should  not  be 
withheld  if  indieateiL  As  a  routine  the  preparations  of  iodin  and  mer- 
cury are  emj>loyed,  but,  as  these  are  useless,  they  are  unwarranted. 
Arsenic  has  sometimes  seemed  to  intluence  sarcomatous  and  lymphade- 
noniatous  growths  favorably,  though  only  temporarily. 

(r)  Diseases  of  the  Thymua  Gland.— Nothing  is*  known  definitely 
concernin;;  the  functions  of  the  thvmus  jjland,  and  the  diseases  of  this 
organ  are  without  special  clinical  significance*  Tumors  may  have  their 
origin  in  the  thymus  glamt  and  the  organ  may  become  enlarged  on  ac- 
count of  the  presence  of  true  by  |>er  trophy  or  abscess;  these  conditions  are 
indistinguishable  from  mediastinal  tumor  or  abscess  as  above  tiescribed. 
Persons  who  manifest  the  hemorrhagic  diathesis  or  those  who  suffer  from 
hemorrhagic  affections  may  also  show^  hemorrhage  into  the  thymus  gland 
—a  condition  that  is  identical  with  that  produced  by  hemorrhage  into 
the  mediastinum. 

(if)  Mediastmal  Hemorrhage,— This  term  signifies  hemorrhage  into 
the  me<Iiustioal  connective  tissue.  It  oftenest  results  from  the  rupture 
of  aneurysms  of  the  arch  or  of  the  large  vessels  within  the  thorax,  or 
it  may  be  of  traumatic  origin  (wounds,  fractures). 
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the  foarth  and  fifth  interspaces  and  the  adjacent  portions  of  the  sternum 
— L  e.  that  portion  of  the  heart  which  is  most  closely  in  contact  with  the 
front  of  the  chest  (Osier).  Another  favorite  point  is  the  cardio-aortic  junc- 
tion. It  is  usual  to  hear  the  rub  over  small  areas,  though  occasionally  it 
is  andible  over  the  whole  precordia,  and  its  distinguishing  feature  is  its 
superficiality,  being  generated  close  to  the  ear.  Pressure  with  the  steth- 
oscope, which  approximates  the  layers,  increases  its  intensity,  though  if 
too  mnch  force  be  exerts  the  murmur  may  disappear  entirely.  In  like 
manner  the  friction-sound  is  influenced  by  respiration  and  change  of  pos- 
ture. The  Quality  of  the  sounds,  like  their  position,  exhibits  great 
variability.  They  are  sometimes  soft,  but  most  frequently  are  grat- 
ing or  rubbing,  and  in  the  later  stages  I  have  noticed  that  they  may 
have  a  loud  creaking  quality,  closely  simulating  the  bending  of  new 
leather.  Though  with  few  exceptions  they  are  double,  and  are  primarily 
prodnced  by  the  rhythmic  movements  of  the  heart,  they  do  not  always 
occur  synchronously  with  the  heart-sounds,  and  usually  exceed  the  latter 
in  duration — facts  that  go  to  show  that  the  quality,  location,  or  super- 
ficial area  of  a  given  murmur  in  no  wise  indicates  the  extent  of  the 
pathologic  process. 

Complications* — There  may  be  an  extension  of  the  inflammatory 
process  to  the  external  surface  of  the  pericardium,  either  from  the  deeper 
pericardial  structures  or  from  the  pleura,  particularly  the  left.  This  is  a 
complicating  condition  termed  "  external  pleural  pericarditis  "  or  "  medi- 
astino-pericarditis,**  in  which  the  mediastinal  connective  tissue  is  also,  as 
a  rule,  involved.  It  is  most  frequently  secondary  to  tuberculous  pleurisy 
{tuberculo'mediastino'pericarditis),  sometimes  also  to  pleuro-pneumonia, 
and  rarely  to  simple  pleurisy  or  plastic  pericarditis.  The  recognition  of 
these  combined  lesions  rests  chiefly  upon  the  detection  of  a  friction-mur- 
mur that  is  partly  dependent  upon  the  cardiac  and  partly  upon  the  respi- 
ratory movements.  These  sounds  are  most  distinctly  heard  along  the 
left  edge  of  the  heart.  Momentary  arrest  of  breathing  suppresses  the 
pleuritic  friction-sound,  there  remaining  merely  the  sounds  produced  by 
the  rhythmic  cardiac  action,  and  even  these  may  be  absent.  On  the 
other  hand,  during  forced  respiration  nothing  is  audible,  as  a  rule,  except 
the  strong  pleural  rub.  In  normal  respiration  the  inspiratory  movements 
decrease  while  expiratory  movements  increase  the  intensity  of  the  sounds. 
During  inspiration  the  pulse  may  become  small  and  slow,  owing  to  the 
partial  occlusion  of  the  aorta,  brought  about  by  the  traction  of  fibrous 
bands  of  adhesions  which  pass  over  the  vessel,  being  at  the  same  time 
connected  with  the  pleura.  When  these  bands  pass  from  the  exterior  of 
the  heart-muscle  or  pleura,  they  may  cause,  as  first  pointed  out  by 
Riegel,  an  absence  of  the  apex-beat  during  expiration.  Instances  of  this 
sort  are  not  uncommon. 

Diagnosis. — Although  the  presence  of  a  to-and-fro  friction-sound  is, 
as  a  rule,  indicative  of  plastic  pericarditis,  it  is  an  error  to  regard  it  as 
tD  infiillible  sign,  since  complete  calcification  of  the  coronary  arteries,  as 
well  as  excessive  dryness  of  the  pericardial  surfaces,  may  rarely  produce 
friction-murmurs. 

Dttforential  Diagnosia. — The  harsh  double  murmurs  due  to  chrome  vaU 
vular  lesions  can  be  eliminated  if  it  be  recollected  that  they  are  more 
constant,  more  distant,  and  that  each  has  its  area  of  transmission  beyond 
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rarely  a  primary  }>roceBs>  being  secondary  to  acute  articular  rheumatism 
(in  more  than  one-half  the  cases),  to  chronic  nephritis,  and,  rarely,  to  the 
acute  infectious  diseases*  It  may  he  caused  hy  direct  extension  of  ia- 
iluniiuation  from  adjacent  structures,  and  in  this  manner  it  may  be  a 
seijuel  of  simple  pleurisy  ;  more  frequently  the  extension  occurs  from  a 
pneumonia  or  tuhfreulous  pleurisy,  or  the  eomlition  may  coni]d!eate  new 
growths  and  inllammatory  conditions  affecting  the  esophagus  and  brnu- 
chial  glands.  It  may  also  he  secondary  to  chronic  disease  of  the  aortic 
valve,  the  pericardium  becoming  involved  hy  extension  through  the  wallg 
of  the  aorta.  Finally,  it  may  be  the  result  of  traumatism,  and  in  this 
connection  it  should  be  pointed  out  that  this  factor  may  nnder  certaia 
conditions  cause  any  of  the  other  forms  of  pericarditis. 

Bacteriology. — Rndini's  experiments  have  shown  that  the  staphylo- 
coccus aureus  may  be  a  cause  of  pericarditis,  hut  they  have  not  con* 
clusively  demonstrated  that  it  is  the  specific  cause,  as  is  evidenced  by 
the  fact  that  the  disease  is  sometimes  caused  by  other  organisms  and 
found  in  diseases  in  which  other  organisms  are  active.  Moreover,  sta- 
phylococci have  not  been  encountered  without  demonstrable  cause,  so 
that  a  distinctively  specific  cause  has,  as  yet,  scarcely  been  proved. 
Among  other  organisms,  pneumococci,  streptococci,  and  the  bftcJlliis 
coli  may  be  named. 

Clinical  History, — Owing  to  the  fiict  that  acute  plastic  pericarditis 
is  usually  a  secondary  affection,  the  symptoms  that  enable  one  to  recog- 
nize it  are  obscured  hy  the  disease  of  which  it  is  a  seijueh  This  is  par- 
ticularly true  of  that  large  class  of  cases  that  develop  in  acute  articular 
rheumatism,  in  which  subjective  symptoms  are  often  entirely  wanting. 
It  is  only  in  the  severest  types  of  this  sort  that  the  s^^nptoms  referable 
to  the  heart  are  well  enough  marked  to  arrest  the  attention.  There  may 
he  a  feeling  of  distress  or  constriction  with  or  without  slight  pain  in  the 
precortlium.  During  the  first  stage  or  prior  to  the  pouring  out  of  rhe 
effusion  the  pain  is  most  marked,  extending  sometimes  into  the  left  arm 
or  the  back,  and  at  others  to  the  ensiform  cartilage  or  even  to  the  abdomen* 
This  pain  is,  rarely,  increased  by  pressure  over  the  pericardium,  PalpU 
tation  and  dyspnea  may  be  present,  and  the  pulse  is  increased  in  fre- 
i^uency  and  strong tb,  as  a  rule,  except  in  the  later  period,  when  it  may 
be  weak  and  slightly  irregular,  particularly  if  the  muscular  tissue  of  the 
heart  be  involved.  There  is  some  fever,  but  the  degree  of  elevation  of 
temperature  perhaps  never  exceeds  10*2°  F.  (38.8°  C).  In  this  class  of 
cases  the  urinary  features  depend  largely  upon  the  character  of  the  lead- 
ing etiologic  factors,  thougli  in  many  instances  the  urine  is  scanty,  high* 
colored,  and  aciil  in  reaction. 

Physical  Si^es. — Impertion  discloses  an  increased  vigor  of  the  apex- 
beat.  Friction  fremitus  (due  to  the  rubbing  of  the  altered  pericardial 
layers  upon  one  another)  may  sometimes  be  felt  during  the  earlier  and 
later  courses  of  the  disease  or  when  the  membrane  is  comparatively  dry, 
and  is  usually  most  intense  nc*ar  the  base,  just  to  the  left  of  the  sternum, 
P**miiimon  gives  negative  results.  Aum-nUation  usually  reveals  a  double 
friction-sound  over  a  limiteil  area  in  the  precordia— a  characteristic  sign, 
tboiigh  one  on  which  sole  reliance  must  not  be  placed  in  this  disease* 
The  friction-rub  is  caused  partly  by  the  exudate  and  partly  by  the  dry 
state  of  the  membrane.     Its  usual  seat  of  maximum  pronunciation  is  ia 
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the  fourth  and  6fth  interspaces  and  the  adjacent  portions  of  the  sternum 
— I.  e,  that  portion  of  the  heart  which  is  most  cloisely  in  contact  with  the 
f r  on  t  of  t  b  e  cl  I  est  ( Us  I  e  r ) ,  A  n  o  t  h  er  fa  v  o  ri  te  poi  n  t  is  t  h  e  c  ar  d  i  o-  aor  i  i  c  j  unc- 
tion. It  !S  usuiil  to  hear  the  rub  over  small  areas,  though  occasionally  it 
ig  audiljle  over  the  whole  precordia,  and  its  distinguishing  feature  is  it3 
superficiality,  being  generated  close  to  the  ear.  Pressure  with  the  steth- 
oscope, which  approximates  the  layers,  increases  its  intensity,  though  if 
too  much  force  be  exerted  the  murmur  may  disappear  entirely.  In  like 
manner  the  friction -sound  is  influenced  by  respiration  and  change  of  pos- 
ture. The  quality  of  the  sounds,  like  their  position,  exhibits  great 
variability.  They  are  sometimes  soft,  but  most  frequently  are  grat- 
ing or  rubhing,  and  in  the  later  stages  I  have  noticed  that  they  may 
have  a  loud  creaking  quality,  closely  simulating  the  bending  of  new 
leather.  Though  with  few  exceptions  they  are  double,  and  are  primarily 
produced  by  the  rhythmic  movements  of  the  heart,  they  do  not  always 
occur  synchronously  willi  the  heart-sounds,  and  usually  exceed  the  latter 
in  duration — facts  that  go  to  show  that  the  quality,  location,  or  super- 
ficial area  of  a  given  murmur  in  no  wise  indicates  the  extent  of  the 
pa tholopjie  process. 

Complications. — There  may  be  an  extension  of  the  inflammatory 
process  to  the  external  surface  of  the  pericardium,  either  from  the  deeper 
pericardial  structures  or  from  the  pleura,  particularly  the  left.  This  is  a 
complicating  condition  termed  *'  external  pleural  perit^arilith  "  nr  '*  medi- 
a^tino-pericaniitis,''  in  which  the  mediastinal  connective  tissue  is  also,  as 
a  rule,  involved.  It  is  most  frequently  secondary  to  tuberculous  pleurisy 
(fw/^^rcw/^>-W(*(//(7if///rf>-/>^'m*rtrt/i^/*),  sometimes  also  to  pleuro-pneumonia, 
and  rarely  to  simple  pleurisy  or  plastic  pericarditis.  The  recognition  of 
these  combined  lesions  rests  chiefly  upon  the  detection  of  a  friction- mur- 
mur that  is  partly  dependent  upon  the  cardiac  and  partly  upon  the  respi- 
ratory movements.  These  sounds  are  most  distinctly  heard  along  the 
left  edge  of  the  heart.  Momentary  arrest  of  breathing  suppresses  the 
pleuritic  friction-sound,  there  remaining  merely  the  sounds  produced  by 
the  rhythmic  cardiac  action,  and  even  these  may  be  absent.  On  the 
other  hand,  during  forced  respiration  nothing  is  audible,  as  a  rule,  except 
the  strong  pleoral  rub.  In  normal  respiration  the  inspiratory  movements 
decrease  while  expiratory  movements  increase  the  intensity  of  the  sounds. 
During  inspiration  the  pulse  may  become  small  and  slow,  owing  to  the 
partial  occlusion  of  tbe  aorta,  brought  about  by  the  traction  of  fibrous 
bands  of  adhesions  which  pass  over  the  vessel,  being  at  the  same  time 
connected  with  the  pleura.  When  these  bands  pass  from  tbe  exterior  of 
the  heart-muscle  or  pleura,  they  may  cause,  as  first  pointed  out  by 
Riegel,  an  absence  of  the  apex-beat  during  expiration.  Instances  of  this 
sort  are  not  uncommon. 

Diagnosis. — Although  tbe  presence  of  a  to-and-fro  friction-sound  is, 
ae  a  rule,  indicative  of  plastic  pericarditis,  it  is  an  error  to  regard  it  as 
an  infallible  sign,  since  complete  calcification  of  the  coronary  arteries,  as 
well  as  excessive  dryness  of  the  pericardial  surfaces,  may  i-arely  produce 
friction-mormnrs. 

Differential  DiagnoBis. — ^The  harsh  double  murmurs  due  to  chronic  val- 
vular lesions  can  be  eliminated  if  it  be  recollected  that  they  are  more 
constant^  more  distant,   and  that  each  has  it«  area  of  transmission  beyond 
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the  limits  of  the  precordia.  The  sitting  posture,  leaning  forward,  or 
moderate  pressure  with  the  stethoscope,  all  fail  to  produce  or  to  increase 
endocardial  murmurs^  whether  acute  or  chronic.  A  double  aortic  mur- 
mur is  associated  with  cardiac  hypertrophy,  the  Corrigan  pulse^  and  sys- 
tolic Mushing  of  the  capillaries. 

Prognosis- — The  term i nation  is  always  favorable  as  to  life.  Com- 
plete resolution  does  not  often  occur,  hut  the  exudate  becomes  connective 
tissue,  and  agglutinates  the  two  layers  of  the  pericardial  sac.  The  acute 
may  merge  into  the  chronic  form,  and  dry,  plastic  pericarditis  often  con- 
stitutes the  first  stage  of  severer  grades  of  the  disease. 

Treatment. — Absolute  cjuiet  in  the  recumbent  position  should  be 
enjuiued.  The  diet  shoiitd  he  composed  chiefly  of  fight,  easily  digested 
solids,  allowing  as  little  drink  as  is  practical,  and  tlius  endeavoring  to 
avoid  an  overfilling  of  the  ve^ssels.  With  the  same  object  in  view,  if  the 
patient *8  strength  be  good*  a  half-dozen  leeches  should  be  applied  over 
the  heart,  followed  by  the  use  of  the  ice-hag ;  the  bowels  are  to  be  kept 
aohihle  hy  using  stewed  fruits  or  saline  laxatives  if  needful.  Calomel 
in  doses  ranging  from  gr,  \  to  \  (0J)lt]-<).O::i2)  every  liour  or  two,  com- 
bined with  a  little  opium  to  prevent  purgation,  is  serviceable.  At  the 
beginning  veratrum  viride  may  also  be  cautiously  atlministered,  with  a 
view  to  dilating  the  arterioles  throughout  the  rest  of  the  body,  and  thua 
virtually  *'  bleeding  the  patient  into  his  own  vessels/*  Later,  digitalis  in 
combination  with  the  lodids  of  potassium  and  iron  should  be  substituted 
for  the  purpose  of  absorbing  the  effused  material.  Tonics  and  a  ehaugt 
of  air  may  be  required  during  convalescence. 

SERO-FIBRINODS     PERICARDITIS. 

Pathology,— The  unatomic  ch^inges  may  be  grouped  into  three 
stages— the ^Vj^f  being  characterized  by  a  plastic  exudation  (correspoml- 
ing  With  the  lesions  in  dry,  plastic  pericarditis,  though  more  pronounce*!); 
the  second  iita(/e,  by  a  variablt^  amount  of  effusion  composed  largely  of 
serum.  The  exudation  usually  begins  about  the  origin  of  the  great  ves- 
sels springing  from  the  base  of  the  heart,  and  ultimately  forms  a  thick 
covering  of  fibrin,  especially  on  the  visceral  layer.  The  (juantity  of 
serous  effusion  may  be  from  2  to  10  ounces  {<>4J>— 3'20.U).  but  occasionally 
it  is  as  much  as  3  pints  {l}^  liters).  The  admixture  of  a  slight  amount 
of  blood-  or  pus-corpuscles  sometimes  occurs  in  this  form  of  the  complaint 
The  third  is  the  stage  of  absorption  in  the  most  favorable  causes.  Perfect 
resolution  rarely  takes  place,  but,  instead,  the  liquid  effusion  is  alone  ab- 
sorbed, and  the  lymph  causes  firm  adhesions  of  the  visceral  and  parietal 
membranes.  If,  as  sometimes  hapjiens,  the  serum  remains,  the  acute 
passes  into  a  chronic  condition.  The  muscular  tissue  of  the  heart  may 
become  involvetl  by  an  extension  of  inflammation  from  the  visceral  layer 
which  lies  in  cf>ntact  with  it ;  it  is  always  the  seat  of  more  or  less  col- 
lateral edema.  The  grade  of  the  myocardial  inflammation  will  depend 
much  upon  the  extent  and  duration  of  the  |tericarditist  though  usually  it 
is  moderate  in  tlie  fibrino-serous  variety. 

JStiology. — Tlie  disease  is  most  frequently  observed  to  be  associated 
with  acute  rheumatism,  Bright*s  disease,  and  pulmonary  tuberculosis. 
Respecting  the  causal  relation  of  acute  rheumatism,  two  facts  should  be 


^ 


V 


SERO-FIBEINOUS  PEItlCAMDITIS. 


577 


stated — VIE.  that  pericarditis  arises  as  a  complication  in  about  one- 
third  of  the  cases  (Bamberger),  and  that  it  may  rarely  precede,  by  a 
few  days,  the  articular  disturbance.  I  am  of  opinion  that  in  excep- 
tional instanccB  both  sero-fibrinous  and  plastic  pericarditis  may  occur 
secondarily  to  the  rheumatic  dyscrasia  without  the  slightest  evidence  of 
arthritis.  The  disease  also  occurs  in  the  course  of  the  eruptive  fevers, 
and  sometimes  as  a  complicating  affection  due  to  extension  of  inflamma- 
tion from  neighboring  parts. 

Clinical  History. — When,  as  rarely  occurs,  a  primary  pericarditis 
develops,  the  initial  symptoms  common  to  inflammation  of  other  serous 
membranes  manifest  themselves,  as  anorexia,  sometimes  nausea  and  vom- 
iting, chills,  fever,  increased  respiration  and  pulse*rate,  together  with 
local  pain.  The  pain  is  usually  of  a  dull,  aching  character,  and  less  fre- 
quently merely  a  slight  soreness,  or  it  may  be  absent  altogether.  Acute 
pain  is  experienced  only  when  the  pleura  is  implicated. 

When  pericarditis  is  seeondari/  to  an  existing  febrile  affection  there 
are,  in  many  cases,  no  subjective  symptoms  to  indicate  its  presence.  In 
other  instances  there  may  be  precordial  oppression  with  or  without  slight 
pain  or  a  feeling  of  soreness.  Hence  the  rule  should  be  absolute  that  in 
all  affections  in  which  pericarditis  is  likely  to  arise  physical  examinations 
of  the  heart  should  be  frequently  made,  and  particularly  during  the 
height  of  the  disease. 

Dyspnea  comes  on  simultaneously  with  the  appearance  of  the  effusion 
and  may  lead  to  actuiti  orthopnea.  Pressure  is  exerted  upon  the  left 
lung  if  tiie  effusion  be  large — n  fact  that  explains  in  part  the  presence 
of  <lyspnea.  The  cardiac  muscle,  especially  the  right  ventricle,  is  also 
pressed  upon  by  the  effusion,  thus  impeding  to  a  greater  or  lesser  extent 
the  cardio-pulmonary  circulation  as  well  a^  the  cardiac  diastole.  We  have 
here  an  additional  reason  why  dyspnea  occurs,  and  also  why  deficient 
aeration  of  the  blood  and  a  feeble  peripheral  circulation  are  found  in 
this  complaint.  Prior  to  the  occurrence  of  the  effusion  the  circulation 
is  too  actively  carried  on,  the  pulse  being  full  and  strong.  It  is  clear 
from  the  above  explanation  relative  to  the  mechanical  effects  of  large 
effusions  that  during  the  second  stage  the  pulse  is  small,  feeble,  and  irreg- 
ular. When  the  liquid  effusion  is  not  large  the  heart-action  may  be  ap- 
parently feeble,  while  the  pulse  remains  strong — a  valuable  rational  sign. 
On  the  other  hand,  an  excessive  amount  of  fluid  may  cause  the  radial 
pulse  to  become  quite  small  or  even  to  disappear  during  inspiration 
(the  puhu$  paradoxumt).  Fever  is  present,  as  a  rule  ;  the  temperature  is 
irregularly  elevated,  ranging  from  101^  to  103^  F.  (38.3°-89.4^  C). 
In  favorable  cases  defervescence  takes  place  hj  lysis.  Nervous  symp- 
toms, as  headache  and  mild  delirium,  often  appear,  and  sometimes  give 
place  to  stupor  or  even  coma. 

Physical  Signs. — InMpet'tiott. — The  skin-surface  and  raucous  mem- 
branes are  observed  to  be  pale  and  more  or  less  cyanotic.  The  neck- 
veins  are  prominent,  and  sometimes  exhibit  nndulatory  movements  or 
pulsations.  The  face  wears  an  anxious  expression  ;  the  respirations  are 
increase«l.  labored,  an<l  at  times  irregular.  The  decubitus  is  dorsal ;  the 
head  and  shoulders  are  elevated,  and  the  patient  may  be  forced  to  ii.Hsume 
the  sitting  posture.  In  young  subjects  precordial  prominence,  with  efface- 
roent  or  even  bulging  of  the  intercostal  spaces,  may  result  from  the  pres- 
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ence  of  a  moderate  effusion.  In  adults,  however,  a  large  collection  ia 
indispensable  for  the  production  of  this  effect.  If  the  lung  be  shronkt?n 
or  if  there  are  pleuritic  adhestions,  expansion  of  the  pericardium,  and 
hence  also  bulging,  will  be  prevented.  The  distended  pericardium  may 
depress  the  diiiphragni.  Elevation  of  the  left  nipple  in  eonse<|uence 
of  marked  anterior  expansive  bulging  luts  been  observed.  In  the  firei 
stage  the  apical  beat  is  intensified,  but  as  the  effusion  increases  (forcing 
the  heart  backward  and  upward)  it  is  displaced  in  an  upward  and  outward 
direction,  at  the  same  time  becoming  weaker  as  weti  as  more  diffused, 
since  with  expansion  of  tbe  aac  comes  greater  mobility  of  the  organ. 
When  the  pericardial  aac  becomes  filled  the  impulse-beat  disappears,  for 
the  reason  tliat  the  HuiJ  now  completely  surrounds  the  heart  and  pus^hes 
it  away  from  the  chest-wall. 

Fttlpation  confirmn  the  result  of  inspection*  The  apical  beat  is  dif- 
fused and  feeble  or  lost*  When  detectable  it  is  found  to  be  displace<l 
upward  and  to  the  left.  Altering  the  patient's  posture  changes  the  seat 
of  the  apex-beat  (Oppolxer),  and  if  tbe  shock  has  been  lost,  turning  the 
patient  on  his  left  side  or  bending  his  body  forward  may  cause  its  return. 
The  cardiac  impulse  disapjiears  earlier  when,  on  account  of  myocarditiB* 
the  systole  is  greatly  enfeebled.  On  the  other  hand,  old  adhesions  may 
retain  the  apex-beat  in  contact  with  tbe  chest-wall,  despite  the  presence  of 
a  large  accumulation.  Hypertrophy  of  the  organ  would  act  in  a  similar 
manner,  though  less  potently.  A  friction-rub  can  be  felt  occasionally 
over  the  base  of  tbe  heart  even  when  there  is  a  copious  effusion  present, 
and,  if  absorption  takes  place,  the  friction  fi'emitus  becomes  more  marked, 
simulating  the  first  or  dry  stage. 

Pereumion.-^Th^  area  of  cardiac  dulness  is  greatly  increased,  and 
assumes  a  characteristic  triangular  form  with  the  base  downward  and 
the  apex  extending  up  to  tbe  third  or  even  second  interspace  to  the 
left  of,  though  near,  the  sternum.  The  lateral  border-lines  of  dulncfls 
obviously  diverge  from  above  downward,  the  right  passing  to  a  point 
corresponding  with  the  right  edge  of  the  steraum,  along  which  it 
runs  to  the  seventh  rib  ;  the  other  to  the  left,  finally  intersecting  the 
base-line  at  the  left  anterior  axillary  line.  The  lower  level  oi  the 
fluid,  being  continuous  with  the  liver  dulness,  is  not  definable.  Even 
in  moderate  effusions  there  is  flatness  in  the  fifth  interspace  to  the 
right  of  tbe  sternum  (Rotcb).  Tbe  margins  of  the  lungs  surrounding 
the  heart  may  be  retractcii  and  the  heart  carried  forward  or  dilated^ 
owing  to  the  presence  of  adhesions ;  tbe  dull  space  will  then  appear 
larger  than  is  justified  by  the  amount  of  fluid.  Retraction  or  moderate 
compression  of  the  lung  may,  however,  give  rise  to  a  modified  tympanitic 
resonance  to  the  left  of  the  flat  area.  Occasionally  the  lung  is  attached 
anteriorly,  and  then  the  heart  is  crowded  backward  by  the  effusion,  while 
the  area  of  flatness  on  percussion  is  relatively  diminished.  The  triangu* 
lar  shape  of  the  fiat  space,  noted  when  the  patient  ia  in  the  sitting  posture, 
is  to  a  considerable  extent  lost  and  its  area  diminished  when  he  changes 
to  the  supine  position  or  lies  oo  either  side,  the  effusion  obeying  the  laws 
of  gravitation.  When  the  feeble  impulse  can  be  felt  by  the  clinician 
occupying  the  center  only  of  a  dull  area,  he  has  good  evidence  of  the 
existence  of  t pericardial  effusion. 

Auscultation, — The  characteristic  friction-rub  of  the  first  stage  has 
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already  been  described.  It  may,  however,  also  be  audible  over  tbe  base 
during  the  stage  of  effusion,  and  always  returns,  after  absorption  of  tbe 
fluid,  for  a  brief  period.  The  heart-sounds  grow  more  and  more  distant, 
faint,  and  muffled,  though  tbe  second  sound,  iks  heard  over  the  extreme 
base  of  the  organ,  may  remain  clear.  Over  tbe  area  of  dull  tympany 
corresponding  to  the  lower  anterolateral  portion  of  the  left  king  (which, 
as  before  pointed  ont,  is  more  or  less  compressed)  may  be  beard  broucbo- 
vesicular  breathing. 

Course  and  Duration. — It  will  appear  obvious  that  the  course  must 
vary  in  indivi4lual  cases  with  tbe  uause  and  severity  of  the  special  type  of 
infection.  Observation  ha^  shown  that  in  one  class  of  cases  the  three 
Btages  (dry,  effusion,  and  absorption)  are  passed  through  in  rapid  succes- 
eion,  while  in  another  class  each  stage  is  proportionately  iengthened^ 
The  latter  type  has  been  termed  **^ chronic'*  by  some  and  ^^  subacute  "  by 
others.  The  acute  may  also  be  followed  by  the  chronic  variety.  Usually 
serofibrinous  effusions  complicating  rheumatism  are  absorbed  with  rapidity 
once  the  process  has  begun,  seldom  requiring  more  than  two  weeks* 
When  recovery  is  about  to  occur  the  temperature  falls  by  lysis ;  the  • 
dyspnea  gradually  disappears,  and  with  it  the  effusion  is  gradually  ab- 
sorbed. Convalescence  is  further  indicated  by  a  return  of  the  appetite, 
normal  heat  of  the  skin,  and  a  less  frequent,  full,  and  regular  pulse.  In 
cases  that  tend  to  a  fatal  termination  either  the  fever  continues  or  there 
is  suddenly  developed  hyperpyrexia,  as  may  happen  when  pericarditis 
occurs  in  the  course  of  acute  rheumatism ;  in  sucb  cases  the  dj'spnea  is 
urgent  and  cyanosis  is  often  marked,  with  signs  of  failing  circulation. 
Nervf)u»  stpnptomit,  as  extreme  restlessness,  insomnia,  and  active  delir- 
ium, may  be  present.  Under  these  circumstances  death  usually  ensues 
at  the  end  of  a  week  or  ten  days.  In  a  fata!  case  of  acute  artknlar 
rheumulisfu  which  I  saw,  complicated  by  pericarditis,  with  hyperpyrexia, 
death  occurred  on  the  sixth  day.  Rarely  aeute  pleuritis  with  effusion  is 
a  complication,  and  its  occurrence  usually  lengthens  the  course  of  the 
pericarditis  and  renders  the  outcome  of  the  latter  condition  uncertain. 
When  there  coexists  eiimslve  jm/oeardith,  syncopal  attacks  often  endan- 
ger the  life  of  the  patient.  Copious  effusion  may,  by  causing  pressure 
upon  the  recurrent  laryngeal  nerve,  produce  paralysis  of  the  vocal  appa- 
ratus ;  ory  as  the  result  of  pressure  upon  the  esophagus,  difficult  deglu- 
tition may  be  a  troublesome  concomitant. 

PrOiftiOSiS.^ — In  sero-fibrinous  pericarditia  recovery  is  the  rule  under 
favorable  conditions.  The  outlook,  however,  becomes  gloomy  when  the 
above-mentioned  complications  arise,  and  particularly  when  there  is  hyper- 
pyrexia in  connection  with  acute  rheumatism.  Occurring  as  a  secondary 
event  in  serious  acute  diseases,  as  pneamonia,  or  in  chronic  diseases,  as 
Bright *8,  or  organic  affections  of  tbe  heart,  the  pericarditis  often  precip- 
itates a  fatal  termination.  Tbe  strong  possibility  that  these  cases  may 
only  partially  recover  or  assume  a  chronic  form  must  be  recollected  in 
making  a  prognosis. 

IHagllOSis. — ^The  disease  is  often  overlooked,  because  unsuspected. 
Ordinarily  the  recognition  of  pericarditis  by  the  characteristic  triangular 
area  of  percussion- duln ess  and  by  the  friction-sound  is  not  difficult. 
Atypical  cases  or  those  first  seen  during  the  stage  of  effusion  can  only  be 
correctly  diagnosticated  by  exclusion. 
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Difereiiti&l  'BiAq;iiomB,^ Acute  pleunsi/  of  the  left  side  may  simuUte 
pericarditis  with  copious  effusion^  and,  as  before  stated*  these  diseases 
may  coexist.  Acute  paio,  however,  belongs  to  pleurisy  alone.  In  peri* 
carditis  the  characteristic  physical  iiignn  are  elicited  over  the  prtH'ordia; 
in  pleurisy  they  are  apt  to  occupy  not  only  the  anterior  but  also  the 
axillary  and  posterior  aspects  of  the  chest ;  hence  the  percussion- tlatne» 
in  pleurisy  extends  to  the  left,  far  beyond  the  boundary-line  of  the  per- 
cussion-flatness in  pericarditis.  The  pericardial  friction-sound  has  a  dif- 
ferent situation  usually  from  the  pleuritic,  and  t!ie  latter  is  heard  svn* 
chronously  with  the  respiratory  movements,  while  the  former  is  intimately 
related  to  the  time  of  the  cardiac  movements*  The  friction-murmur  of 
pleurisy  ceases  if  the  breathing  he  momentarily  suspended.  Encapsulated 
pleural  effusions  that  are  limited  in  area  to  the  antero-lateral  portion  of 
the  chest  are  exceedingly  difficult  of  elimination,  and  especially  in  the 
absence  of  pleuritic  friction.  In  the  latter  complaint,  however,  the  heart- 
sounds  are  clear  and  the  apex-beat  often  pushed  some  little  distance  to 
the  right ;  on  the  other  hand,  in  pericarditis  the  general  disturbance  is 
usually  greater,  whde  a  friction- rub  mnj  be  detectable  over  the  base. 
The  heart-sounds  are  distant  and  muffled.  The  diagnosis  is  often  aided 
by  a  consideration  of  the  previous  history  and  the  bearing  of  any  facts 
thus  obtained  upon  the  known  etiology  of  these  affections.  \Ve  encounter 
intricacies  wlien  we  attempt  to  exclude  cardiac  dilatation^  though  the  fol- 
lowing brief  table  will  be  of  assistance  in  the  diagnosis: 


Pericarditis  with  Effusion, 


Cardiac  Dk.atation. 


(Previous  Histonf.) 
Recent  history  of  ^out,  iiciite  rlu-mnatism,       Usual  history  of  chronic  valvular  disease 
ueute  infcelitmH  or  septic  disease,  ^ciit-  of  the  lieart. 

vy»  chronic  nephritis,  or  tul*ercuiotfiH» 

(Clininal  Hhtory.) 
Fever  uml  nliirht  pain  are  usually  as^o-      No  fever  or  pain,  09  a  rule. 

ciated. 
Nervous  symptoms  are  ofksn  present.  Absent. 

(  Pkt/stca I  Sig ns.) 


Apex-beat  usually  visible,  wavy,  anil 
diffused. 

Though  feeble,  the  impulse  is  palp>4)^bW. 

[lull  iircfi  varies  with  chain l)er*  dilated: 
uguiillj'  it  is  coextcn!»ive  with  a  wavy 
iiii)iulHe^  and  dcK'a  not  extend  ko  liipi 
(except  TTi  mitral  steuosi*^),  and  does  not 
vurv  with  change  of  position*  So  dull 
tympany. 

Firwt  h*t>uiid  clear,  short,  and  sharp.  Xo 
friction-niurmiir  present,  hut  an  endo- 
cardial tnurmur  or  trmrmun*  may 
appear. 

Treattnent,— The  management  of  the  first  (or  dry)  stage  is  identical 
with  that  detailed  in  iliscussin^  the  plastie  variety.  During  the  stage  of 
effusion  the  patient  should  be  kept  at  absolute  re.*4t  in  the  recumbent  pos- 
ture, and  mental  excitants  should   be  rigidly  prohibited  with  a  view  ta 


Inspection  often  reveals  Iml^in*;  (more 
marked  in  the  youui;).  Apex-l>eat 
pushed  up.  is  fee  hie,  and  later  absent. 

lleart'jt  iuipulse  usually  absent-  Friction- 
fn*rnitUi*!  may  be  present  nvcr  the  base. 

Pt'rcii.9,fittH  sbuws  a  triani^ular  Hat  area, 
and  the  btmndary-litie  above  changes 
on  alteriuif  the  pusiiiorj.  There  is  diiU 
tym[)tiny  in  the  axillary  or  subscapular 
region. 

AitsruUatkm  !*hows  the  first  sound  diHtunt 
and  muffled  ;  the  frictit»n-rub  U  often 
double  over  the  boK©. 
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minimizing  the  labor  of  the  heart.  The  diet  is  to  consist  mainly  of 
easily  digested  album inous  articles ;  fluids  are  not  to  he  given  in  large 
amounts,  since  this  tends  to  overfilling  of  the  vessels,  increases  the  arte- 
rial tension,  and  delays  absorption. 

Local  Measures. — Flannel  should  be  kept  over  the  precordia,  so  as  to 
avoid  exposure  and  undue  chilling.  The  ice-bag  or  Leiter's  coils  (to  be  used 
in  the  first  stage)  should  be  cautiously  employed  during  the  second  stage, 
until  the  temperature  has  defcrvesccd  considerably,  thus  indicating  a  sub* 
sidence  of  inflammation  \n  the  pericardium.^  Subserjuently,  if  absurption 
docs  not  proceed  sutisfactorily,  blisters  may  he  applied  over  the  pre- 
cordial and,  should  the  patient's  general  condition  be  markedly  asthenic, 
an  ointment  containing  iodin,  lanolin,  and  ichthyol  may  be  substituted 
with  advantage.  The  t/terfipeutic  in ea nitres  must  be  chosen  with  sole 
reference  to  the  primary  disease,  which  the  pliysician  must  continue  to 
treat  while  he  attempts  by  other  means  to  relieve  certain  svmptoras  and 
promote  absoi-ption.  For  example,  if  the  pericarditis  be  due  to  rheu- 
matism, the  use  of  the  salicylates  must  be  persevered  in,  and  opium  may 
be  added  to  (\mei  restlessness  and  procure  relief  from  pain.  In  mj  own 
experience  absorption  has  been  best  promoted  by  the  use  of  the  double 
iodid  of  potassium  and  iron  or  of  iron  and  manganese.  These  agents  are 
seldom  contraindicatfd  unless  they  are  badly  borne  by  the  stomach. 
Diuretics  and  saline  purgatives  are  not  without  value,  but  do  good  only 
in  the  later  stages.  Depressing  measures  of  whatever  sort  are  not  to  he 
resorted  to  unless  the  circulation  be  good.  If  the  pulse  be  small,  weak, 
and  rapid,  with  marked  cyanosis,  stimulants  are  indicated  and  are  to  be 
given  in  moderate  quantity  ;  the  pulse  will  then  be  found  to  grow  stronger 
and  ttie  dyspnea  and  cyanosis  less  marked.  The  nervous  syniptoms  are 
also  benetitcd  as  a  result  of  the  action  of  these  agents.  Strychnin  and  the 
salts  of  ammonium  will  be  found  to  be  useful.  Digitalis  and  strophan- 
thus  are  not  to  be  thought  of  when  myocarditis  is  associated  ;  at  other 
times  they  often  improve  the  peripheral  circulation  and  increase  the  urin- 
aiT  secretion.  When  the  breathing  becomes  greatly  embarrassed  an<l  the 
circulation  fails,  as  shown  by  tlie  feeble,  broken,  rapid  jmlse  and  the 
cyanotic  hue  of  the  lips,  eyelids,  and  finger-tips,  cardiocentesis  is  indicated, 
ami  in  sero-fibrinous  eft'usion  aspiration  has,  in  recent  years,  given  good 
results  if  not  too  long  delayed.  If  the  slightest  doubt  arises  as  to  the 
character  of  the  fluid,  a  preliminary  puncture  with  a  Ijypodermic  needle 
should  be  made.  The  point  for  puncturing  is  the  fourth  interspace,  1 
inch  (2.5  cm.)  from  the  parasternal  line,  or  the  fifth  interspace,  L|-  inches 
(3.7  cm.)  from  the  left  edge  of  the  sternuui.  The  operation  must  be  per- 
fitrnied  with  the  strictest  asepsis,  and  the  amount  of  li^iuid  witlidrawn  at 
any  one  time  should  not  exceed  two  or  three  ounces.  It  would  be  better 
to  repeat  the  puncture  several  times  than  to  remove  the  pressure  too  sud- 
denly from  the  damaged  heart. 


PURULENT  PERICAEDmS. 
(  Empi^rm a  of  the  1  'eri ra rd tu  m . ) 

Pathology  and  Etiology. — The  condition  often  follows  the  sero- 
fibrinous  form.     Septic  ami  tuberculous  processes  involving  the  pericar- 

'  If  the  pericarditis  be  sec^nd^iry  to  an  acute  febrile  di^ase.  this  fact  must   modify 
the  method  hert;  reoonimeaded  .iccurdingly. 
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dium  are  also  apt  to  cause  purulent  effusion,  and  many  of  the  cases  that 
arise  in  the  course  of  the  acute  infectious  diseases  belong  to  this  category. 
The  meoihrane  is  much  thickened  and  presents  a  gray,  granular  surface, 
and  the  mj^ocardium  underlying  the  visceral  layer  is  softened,  fragile,  and 
pale-looking — chanrres  that  are  in  the  main  due  to  fatty  degeneration. 

Clinical  History. ^ — ^Tbe  local  sybjective  symptoms  and  physical 
signs  are  the  same  in  kind  as  in  the  former  variety,  but  the  amount  of 
exudation  is  frequently  less.  At  the  onset  rigors  often  occur,  and  may 
l»e  repeated  at  varying  intervals.  The  temperature-cdrve  is  of  the  sufv- 
piimtive  type;  the  pulse  is  small,  rapid^  and  irregular;  and  physical 
l^t'ostration  is  pronounced.  Purulent  pericarditis  runs  a  comparatively 
rapid  and  an  almost  uniformly  unfavorable  course. 

Diagnosis. — The  chief  cli ideal  features  are  often  referable  to  the 
primary  or  causal  disease;  hence  in  every  instance  in  which  purulent 
pericarditis  is  apt  to  arise  a  physical  exploration  of  the  che^t  is  impera- 
tive. The  purulent  character  of  the  effusion  cannot  readily  be  ascer- 
tained, as  a  rule ;  but  the  history  of  an  affection  having  etiologic  im- 
portance, the  observance  of  rigors,  and  the  presence  of  the  fever-curve 
peculiar  to  suppuration  would  all  point  strongly  to  purulent  effusion,  and 
should  lead  to  aspiration  with  the  hypodermic  needle — a  harmless  pro- 
cedure if  carefully  performed,  and  one  that  almost  constantly  givea  relia- 
ble results. 

Treatment. — It  is  within  the  physician's  province  to  treat  the  pri- 
mary disease  assiduously,  but  he  should  not  undertake  to  treat  complica- 
ting pericardial  empyema  by  the  application  of  therapeutic  measures.  A 
Burgeon's  aid  should  be  invoked. 


HEMORRHAGIC   PERICARDITIS. 

In  purulent  pericarditis  the  effusion  may  be  hemorrhagic,  and  par- 
ticularly when  it  is  of  tuherculous  origin.  In  non- purulent  tuberculous 
pericarditis  also  the  exudation  is  apt  to  be  hemorrhagic.  In  the  non- 
purulent instances  that  are  due  to  chronic  Bright's  disease  or  that  occur 
in  the  aged  the  effusion  is  sometimes  blood-stained ;  and  future  ob- 
servation may  show  that  the  hemorrhagic  variety  is  of  more  frequent 
occurrence  than  has  hitherto  been  supposed.  Here  may  be  pointed  out 
that  even  in  ordinary  serous  pericarditis  there  is  apt  to  be  much  more 
blood  than  in  serous  pleuritis,  M.  T.  Ferrier  has  found  5  examples  in  9 
collections.  This  etiologic  variety  scarcely  calls  for  separate  clinical  con- 
sideration. 

ADHESIVE   PERICARDITIS. 

(  Chrnnif  Ptricarditis. ) 

Pathology  and  Stiology. — Chronic  pericarditis  follows  the  acute 
forms,  and,  as  in  the  case  of  the  latter,  it  may  be  partial  or  general. 
The  effusion  may  rarely  remain  as  a  permanent  condition,  though  not 
infrefjuently  a  clear  history  of  the  preceding  acute  attack  is  wanting.  In 
most  instances  the  opposed  surfaces  of  the  membrane  are  either  univer- 
sally or  over  a  limited  area  firmly  adherent.  The  amount  of  new  con- 
nective tissue  present  or  the  degree  of  thickening  of  the  layers  varies 
greatly,  and  is  dependent  upon  the  type  of  the  primary  acute  attack.     If 
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the  latter  is  of  mild  grade — as,  for  example,  in  the  ease  of  the  sero-fibrin- 
ous  variety,  com  pi  i  eating  r  lie  urn  at  ism — then  not  much  thickening  is  en- 
countered in  the  resulting  chronic  form, 

Chronie  tuberculous  periearditis  is  not  uncommon,  and  may  be  pri- 
mary, though  more  commonly  it  is  secondary,  in  its  origin.  The  disease 
is  not  invariably  preceded  by  the  acute  form,  but  may  be  chronic  from 
the  time  of  onset.  I  have  noticed  that  often  more  or  less  effusion  pre- 
vails unless  artificially  removed.  The  layers  become  enormously  thick- 
ened, and  total  obliteration  of  the  sac  by  agglutination  of  the  surfaces  ia 
not  infrei[uent. 

In  the  dense  exudate  that  remains  after  complete  absorption  of  a  peri- 
cardial effusion  calcareous  depositions  occur,  forming  a  bony  casing,  as  it 
were^  which  either  partially  or  totally  encircles  the  organ.  The  external 
surface  of  the  pericardiuua  may  become  united  cither  with  the  costal  or 
pulmonary  pleura,  the  chest-walb  or  the  mediastinal  tissues.  The  myo- 
cardium is  the  seat  of  atrophic  and  degenerative  changes. 

Symptoms,— Autopsies  frequently  reveal  a  chronic  adhesive  peri- 
carditis that  has  not  given  rise  to  a  single  recognizable  symptom  during 
life*  Hypertrophic  dilatation  of  the  chambers  usually  develops  sooner 
or  later,  and  is  due  to  adhesions  that  interfere  with  the  free  action  of  the 
organ  as  well  as?  with  its  systole.  When  present  the  subjective  symptoms 
point  10  enfeeblement  of  the  cardiac  muscle,  as  shown  by  the  universal 
venous  stasis.  The  symptoms  of  bronchial  and  gastro-intestinal  catarrh 
are  often  prominent;  rational  symptoms  indicative  of  adhesion  are,  how- 
ever, scanty  and  unreliable.  The  pulse  is  rapid,  of  low  tension,  and 
irregular^  and,  though  not  diagnostic,  the  puhua  panidoxuif  has  been 
noted, 

Fhygical  Signs. — Inttpeetion* — Depression  or  pitting  of  the  intercostal 
spaces  over  the  position  of  the  heart  may  be  noticed.  Synchronous 
with  the  systole  there  is  also  a  retraction  of  the  chest-wjill  in  the  apical 
area,  and  less  frequently  over  the  whole  precordia,  the  latter  being  an 
unerring  sign  of  universal  adhesions.  The  degree  of  systolic  retraction 
is  slightly  influenced  by  the  respiration,  inspiration  increasing  it,  and  it 
is  best  apprtK'iated  on  palpation  while  the  patient  is  in  the  semi- supine 
position.  During  the  diastole  the  heart  forcibly  rebounds,  causing  the 
so-called  diastolic  shock,  which  is  of  the  utmost  diagnostic  worth  when 
associated  with  marked  systolic  retraction.  Though  not  always  visible, 
it  can  be  readily  felt  on  palpation.  Friedrich's  sign  (the  sudden  collapse 
of  the  jugulars  during  diastole)  may  fretjuently  be  observed,  but  I  have 
also  noticed  this  in  cardiac  dilatation  without  adhesions.  Prior  to  the 
onset  of  dilatation  the  apex-beat  may  be  forcible  and  visible  over  an 
increased  area,  indicating  hypertrophy ;  but  after  the  myocardium  ia 
weakened  (from  interference  with  its  nutrition)  and  dilatation  comes  on, 
the  impulse-beat  is  feint  or  wanting,  and  in  marked  systolic  retraction 
may  be  seen  to  be  vibratory.  The  fixed  position  of  the  apex-beat  when 
the  patient  is  turned  over  upon  his  left  side  is  a  confirmatory  sign  of  con- 
siderable value. 

Percusmon. — The  area  of  cardiac  dulness  is  increased,  especially  upward 
and  to  the  left,  owing  to  the  associated  hypertrophy  and  pleuro-peri car- 
dial aclhesions,  and,  since  the  adhesions  between  the  pleuni  and  the  peri- 
cardium do  not  allow  the  lungs  to  come  forward  and  overlap  the  heart 
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during  inspiration,  the  upper  and  left  lines  of  didness  remain  fixed  {C\  J. 
B.  Williams). 

Auscultation, — Wlien  dilatation  rt^ aches  a  bigh  degree  the  auscultatory 
signs  peculiar  to  that  condition  ajipear.  In  many  ea^es  no  murmurs  are 
detectable,  but  in  a  third  group  loud  murmurs,  quite  independent  of  any 
value  as  recrards  cardiac  lesions,  are  audible ;  these  murmurs  may  be  due 
to  the  vortii^iuous  movements  in  the  endocardial  blood-current  occa- 
sioned by  the  jo^gint^  cardiac  action.  Finally,  it  is  to  be  noted  espi^ 
cially  that  chronic  adhesive  pericarditis  may  exist  without  giving  rise  to 
any  physical  si;xns. 

Differential  Diag^tiosis. — The  condition  is  apt  to  be  confounded 
with  chnffiie  mt/vi.'arditig  and  si/tiph'  htipertrophie  iUlatation, 

As  before  stated,  chronic  pericarditis  may  be  associated  with  effusion. 
and  in  such  instances  it  is  important  to  distinguish  from  the  adhesive 
type,  if  we  would  institute  a  proper  treament-  In  chronic  pericarditis 
with  moderate  eflfusion  the  scat  of  the  apex-beat  is  higher  and  less  un- 
dulatory,  wimI  wIicti  the  amonnt  of  efl'Ltsion  is  large  tbe  impulse  is  absent 
and  tbcrc  is  bulging,  Aiihesive  pericarditis  with  hypertrophy  causes 
bulging  in  young  subjects,  but  the  apical  beat  is  retained.  In  pericar- 
ditis with  effusion  the  upper  and  left  limits  of  dulness  are  not  stationary, 
and  tliere  is  an  absence  of  systolic  retraction  and  diastolic  concussion. 

Course  and  Prognosis. — The  hypertrophy  that  comes  on  early  in 
consei|uencc  of  the  obstruction  offered  to  cardiac  action  is  compcns4itory, 
and  this  harmonious  balance  may  be  maintained  for  a  lung  period  of  lime 
with  apparent  comfort.  After  myocardial  degeneration,  followed  by 
atrophy  or  dilatation,  has  occurred,  the  condition  becomes  quite  serious, 
and  death   usually  ensues  amid  signs  of  extreme  cardiac  dilatation. 

The  treatment  must  be  ordered  chiefly  with  reference  to  the  nutri- 
tion of  the  heart-muscle,  following  the  firinciples  noted  in  dealing  with 
the  management  of  valvular  aflfecti^ms  of  the  heart.  If  chronic  effusion 
be  present  early,  operative  measures  are  to  be  warmly  advocated* 


HYDROPERIOARDIUM. 

{Ihitpitt/  o/  the  Pcricar*iiitm.) 

definition. — A  condition  in  which  the  pericardium  contains  a  serous 
transtnlation,  while  the  membrane  itself  shows  no  signs  of  inflammation* 

Etiology.— (fi)  IIy<lropericardiiim  is  usually  associated  with  general 
cardiac  or  renal  dropsy,  of  which  it  forms  a  component  part.  I'nder 
these  circumstances  it  develops  late,  and  frecjuently  follows  hydrothorax, 
on  account  of  which  condition  it  is  liable  to  be  overlooked.  It  may  al»3 
occur  suddenly  in  chronic  nephritis,  and  particularly  in  the  scarlntintil 
variety,  (h)  It  arises  not  infrennently  from  local  mechanical  causes,  as 
the  pressure  of  mediastimil  tumors,  aneurysni,  or  thrombosis  of  the  car- 
diac veins. 

S3?inptonis. — No  subjective  symptoms  are  present^  save  perh&pt 
dyspnea,  4vnd  the  diagnosis  rests  upon  the  history  and  the  physical  signs. 
None  of  the  latter*  however,  are  particularly  significant.     Tney  point  to 
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the  presence  of  fluids  and  the  area  of  percussion-dulrtess  assumes  the  sanie 
form  ami  exhibits  even  greater  change,  with  nkeration  of  the  patiein's 
posture,  than  in  pericarditis.  No  friction-murmurs  are  heard  and  no 
bulging  of  the  pericardium  is  observed.  It  is  rare  indeed,  I  have  found,  to 
see  an  excessive  amount  of  serum  in  the  pericardium  at  the  pottt mortem. 
The  symptoms  and  signs  of  hydro  thorax  generally  precede  and  accompany 
bydropericardinm,  and  the  latter  cundition  tends  to  intensify  the  effect  of 
the  former.  The  condition,  per  »i\  is  rarely  of  serious  import*  Osier 
remarks:  ** Naturally  there  are  in  the  pericardial  sac  a  few  cubic  centi- 
meters of  clear,  citron-colored  fluid,  which  probably  represents  a  post- 
mortem transudate/'  In  rare  instances  the  transudate  has  a  milky 
appe  ara  n  ce  ( c  hij  lo  -p  tr le  a  rdiu  m ) . 

The  treatment  suitable  for  cases  of  geneml  dropsy,  as  a  rule,  affords 
relief.     In  large  serous  accumulations  aspiration  abould  be  practised* 


HEMOPEBICABDIUM. 

By  the  term  *'  hemopericardium  '*  is  meant  hemorrhage  into  the  peri- 
cardial pouch^ — a  rare  event.  Among  the  causes  are^ — {a)  perforation  by 
aneurysms  of  the  aorta  and  the  coronary  arteries  into  the  sac ;  {h)  rupture 
of  the  heart,  due  to  injuries  or  cardiac  aneurysms  and  fibrous  formations 
from  myocarditis ;  (c)  direct  injuries,  especially  stab-  and  bullet-wounds. 
The  9ymptom%  and  course  depend  greatly  upon  the  nature  of  the  exciting 
cause.  The  most  frerjuent  61  c tor,  rupture  of  an  aneurysm,  proves  rjuickly 
fatal  from  overcrowding  of  the  heart.  In  rupture  of  the  heart-muscle 
there  is  sometimes  a  slow  outpouring  of  blood,  with  a  correspondingly 
slow  course,  varying  from  a  few  hours  to  a  couple  of  days  in  duration- 
The  physical  signs  of  effusion  come  on  with  dyspnea  and  failing  circula- 
tion, which  leaf!  to  car<liac  exhaustion  and  death.  The  blood-stained 
effusions,  before  considered,  that  are  met  with  in  certain  forms  of  peri- 
carditis^ are  not  to  be  regarded  as  instances  of  Iiemopericardinm, 


PNEUMOPERICARDIUM. 

{Air  in  the  Prrirtttdium,) 

In  this  complaint,  besides*  air  or  gas,  tliere  is  usually  present  pus,  and 
less  frequently  blood ;  hence  an  appropriate  term  in  most  instances  would 
be  pif O'pn eitm opt  rinrrd hint.  When  the  pericanlium  is  perforated  puru- 
lent pericarditis  restdts.  The  vtiHSeH  are  the  following  :  (a)  wounds  ;  (/*) 
a  fistulous  connection  between  the  adjacent  air-containing  organs  and 
the  pericardium  as  the  result  of  diseased  processes,  such  as  pulmonary 
tuberculosis  or  empyema  j  (c)  rarely  decomposition  of  liquid  pericardial 
effusions.  The  st/mptomg  are  equivocal.  In  the  main  ibey  do  not  differ 
from  those  of  pericarditis  with  effusion,  excepting  that  dyspnea  is  more 
ID  tense  than  in  the  latter  affection.     By  attention  to  the  physical  signs 
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the  distinction  from  pericanlitis  can  rarely  be  made.  In  pneumoperi- 
cardium there  js  tympanitic  percussiun-reisonance  over  the  precordia^ 
though  the  fluid,  when  present,  gives  rise  to  a  boundary-line  of  dulnesB. 
The  change  of  the  patient's  posture  alters  markedly  the  area  of  the  tym- 
panitic note.  On  auscultation  may  be  heard  loud,  rasping,  friction* 
sounds  having  a  metallic  fjuality,  intermingled  with  churning,  splashing 
noises,  or  the  so-called  *'  water-wheel  soundf?/'  I  have,  however,  ocd^ 
si  on  ally  found  the  apex -beat  and  heart-sounds  exceedingly  feeble. 
Pneumothorax  when  encysted  in  close  proximity  to  the  heart,  displacing 
the  latter  organ^  must  he  eliminated.  The  latter  complaint  gives  cardiac 
dulness  in  an  abnormal  position  and  a  metallic  sound  synchronously  with 
the  respiratory  movements — two  signs  diagnostic  of  pneumothorax  that 
are  absent  in  pneumopericardium.  The  prognosis  is  grave,  death  comiDg 
on  most  commonly  in  a  day  or  two.  The  admission  of  air  might  alone 
result  in  a  spontaneous  cure,  as  occurs  rarely  in  pneumothorax.  The 
treatment  is  the  same  as  has  been  recommended  for  purulent  pericarditis. 


IL  DISEASES  OF  THE  HEART. 

ENDOOARDrriS. 

Definitioti* — Inflammation  of  the  lining  membrane  of  the  heart. 
The  process  is  usually  confined  to  the  valves,  though  the  cardiac  layer 
may  also   be  affected. 

Varieties* — (a)  Simple  acute  endocarditis;  (i)  ulcerative  endocarditis ; 
(c)  chronic  endocarditis.  The  pathologic  processes  involved  in  the  first 
two,  the  acute  forms,  are  identical  in  nature,  though  they  differ  in  severity. 
I  have  met  with  two  instances  that  could  be  referred  to  neither  8ub-variety» 
apparently  occupying  a  middle  ground, 

SIMPLE   ACUTE    ENDOCARDITIS. 
(  Endom  rd  itu    Verru cosa.) 

Pathology. — The  disease  is  characterized  hy  the  formation  of  small 
vegetations  on  the  segments,  varying  in  size  from  excrescences  that  are 
Bcarcely  visible  to  those  the  size  of  a  pea.  They  are  found  chiefly  on 
iurfaces  that  are  opposed  to  the  hlood-current,  near  the  margin  of  the 
valve,  and  "'  forming  a  row  of  bead-like  outgrowths."  Their  seat  corre- 
sponds to  the  point  of  maximum  contact  (8ibson),  but  the  mitral  valve 
is  much  more  commonly  affected  than  the  aortic,  With  the  segments  the 
chordie  tendtneae  are  sometimes  affected,  and  very  rarely  the  latter  are 
alone  involved.  The  left  side  of  the  heart  is  mucn  more  frequently  the 
seat  of  acute  endocarditis  than  the  right,  except  during  fetal  life,  when 
the  right  side  is  almost  exclusively  involved.  To  account  for  the  greater 
frequency  of  occurrence  on  the  left  side  after  birth,  it  has  been  suggested 
that  freshly  oxygenateil  blood  affords  the  most  favorable  condition  for  the 
multiplication  of  the  microorganisms  that  are  concerned  in  the  inflamma- 
tory process.     As  corroborating  this  view,  the  fact  is  adduced  that  during 
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fetal  life  the  blouJ  iu  the  right  ehaniber  19  the  more  completely  oxygen- 
ateiL  It  has  also  been  pointed  out  that  before  birth  the  right  side,  and 
after  birth  the  left  side,  is  the  luore  active,  and  that  the  active  side  is  apt 
to  suffer  on  account  of  higher  pressure.  Obviously,  the  vegetations  form 
an  obstruction  to  the  current  of  the  circulation  as  it  flows  through  the 
valvular  opening.  In  the  early  stage  the  membrane  in  the  vicinity  of 
these  excrescences  shows  a  bright-red  color,  which  has  usually  disappeared 
in  fatal  cases  before  they  come  to  autopsy.  The  histologic  changes  con- 
sist in  a  proliferation  of  the  subendothelial  tissue  (smalUcelled  infiltra- 
tion), which  forms  the  principal  component  part  of  the  vegetation.  On 
this  basal  mass  of  granulation  tissue  there  is  deposited  fibrin  from  the 
blood,  the  latter  being  separable  from  the  former  in  acute  forms  of  the 
complaint  Micro-organisms  have  repeatedly  been  found  in  the  fibrinous 
depositions,  but  the  specific  causal  irritant  has  not  as  yet  been  discovered. 
In  favorable  cases  cither  the  vegetation  is  ultimately  absorbed  or  there 
remains  a  small  indurated  mass.  When  the  vegetations  are  of  consider- 
able  size  emboli  may  become  detached  by  the  force  of  the  blood-currentj 
and  he  carried  to  the  vessels  of  the  extremities  and  to  the  various  viscera, 
particularly  the  brain,  spleen,  and  kidneys,  giving  rise  to  embolic  infarcts. 
The  latter  event  is  frequently  observed  in  cases  in  which  acute  endocar- 
ditis is  engrafted  upon  chronic  valvulitis. 

Simple  acute  endocarditis  may  end  in  the  more  serious  or  ulcerative 
variety.  Here  the  cellular  proliferation  proceeds  actively,  leading  to 
necrosis  of  the  newly-formed  tissue  and  to  the  production  of  an  ulcer. 
Much  more  commonly,  however,  does  the  simple  form  terminate  in  chronic 
(sclerotic)  valvulitis  with  deformity. 

Btiolog^-— The  most  frci|Uent  cause  of  actite  endocarditis  is  acute 
articiilur  rhtfumatiism^  which  induces  the  tlisease  in  not  less  than  40 
p€r  cent,  of  the  cases.  In  young  suhjects  suffering  from  rheumatism  the 
liability  to  the  complaint  is  partieiilarly  pronounced.  The  severity  or 
mihlness  of  the  rheomatic  attjtck  does  not,  however,  iufiuenee  the  appear- 
ance of  the  cardiac  complication.  Cases  of  acute  endocarditis  of  rheu- 
matic origin  are  met  with  in  which  the  arthritic  phenomena  are  secondary. 
It  may  complicate  tomfiUttts  when  the  latter  is  due  to  or  associated  with 
rheumatism.  In  specific  fevers  it  is  also  encountered,  and  found  to  be 
common  in  scarlet  fever^  but  rare  in  typhoid  fever,  diphtheria,  meusles, 
erysipelas,  variola,  and  varicella.  It  is  not  uncommon  as  a  complication 
in  pneumonia  and  pulmotMrri/  fuhercukms^  and  Osier,  as  the  result  of  100 
autopsies  in  cases  of  pneumonia,  found  it  present  in  5  instances,  while  in 
216  piiStmortemg  upon  phthisical  cases  it  was  present  in  12  instances.* 
It  has  frequently  developed  in  the  more  serious  forms  of  chorea,  and  inter- 
current acute  enrloearditis  may  result  from  chronic  diseases  attended  with 
emaciation  and  general  weakness  or  suppuration,  such  as  ulcerative  carci- 
Dom&«  gleet,  gout,  chronic  Bright*s  disease,  and  diabetes.  Lastly,  acute 
endocarditis  may  occur  as  a  secondary  event  in  pre-existing  sclerotic 
endocarditis,  when  it  is  termed  aeute  reeurreni  endocarditi%. 

In  chronic  endocarditis  the  liability  to  the  acute  form  is  greatly  in- 
creased by  the  puerperal  state,  and  also,  though  to  a  lesser  extent,  by 
pregnancy.  It  is  highly  probable  that  the  micro-organisms  of  inflamma- 
tion, assisted  by  the  friction  between  the  blood-current  and  the  surfaces 

»  Tezi-hook  of  Medicine,  Osier,  pp.  628,  029. 
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of  tlie  valves,  fix  them  a  elves  upon  the  latter  and  there  set  up  the  charae-  ! 
teriatic  lesions.  Indeed,  the  disease  has  of  late  been  excited  by  injectiog  \ 
into  the  blood  the  streptococcus  pyogenes,  staphylococcus  aureus,  anal 
other  micrococci.  Frank  el  and  Sanger  are  of  the  opinion  that  the  sta^  ' 
phylococcus  pyogenes  aureus  is  the  chief  specific  agent  in  causing  acute 
endficarditis,  but  their  claim  has  not  as  vet  been  satisfactorily  established. 

Clinical  History. — It  is  only  oceasionally  that  definite  subjective 
symptoms,  as  precordial  pain  (sometinies  exteuding  down  the  left  arm), 
<lyspnea,  and  cardiac  palpitatiou,  are  complained  uf  by  the  patient.  In 
the  vast  majority  of  instances  the  condition  is  discovered  accidentally 
in  the  course  of  an  examination  of  the  chest.  This  being  true,  not  only 
its  frequent  occurrence  in  acute  articular  rheumatism,  but  also  the  possi-  | 
hility  of  its  occurrence  in  the  other  diseases  mentioned  under  *'  Etiology.' 
should  ever  be  kept  in  remembrance.  The  symptoms  of  embolism^  which 
will  he  detailcil  presently,  are  rarely  observed  in  this  form  of  endocarditis* 

The   physical  signs  by  which  acute  en<locarditis  is  recognizable  are  \ 
dependent  upon  the  valvular  insuflficiencies  caused  by  the  morbid  lesiona 
previously  described.     Hence  there  must  be  not  a  small  proportion  of  mild  | 
cases,  including  those  in  which  the  valves  are  not  affected,  that  give  riaej 
to  no  physical  signs. 

On  Inapeeiion  the  area  of  visible  impulse  may  be  seen  to  be  increased, ! 
though,  as  a  rule,  it  is  novmah  The  impulse  is  sonietimes  forcible  anci  \ 
often  irregular  during  the  initial  period,  but  later  it  becomes  less  di^inct  i 
and  more  feeble*  I\jlpatiou  confirms  the  result  of  inspection,  I  bavej 
found  the  impulse  to  vary  at  each  visit,  with  a  general  tendency  to  li^sen 
in  intensity  in  the  later  period  of  the  disease.  A  very  weak  impulse  is 
indicative  of  associated  tiiyocunlitis  or  of  the  poisonous  effect  of  a  severe  ^ 
type  of  primary  infection.  To  recurrent  endocarditis  the  apical  impulse  | 
is  often  heaving,  on  account  of  pre-existing  compensatory  hypertrophy,  | 
and  its  area  is  exceedingly  variable,     A  systolic  thrill  is  sometimes  felt. 

On  pervumion  the  area  of  the  heart's  dulness  is  found  to  be  almost 
uniformly  normal,  except  in  cases  of  intense  myocardial  involvement, 
when  acute  dilatation  of  the  chambL^rs  may  supervene,  giving  rise  to  an 
increased  area  of  percuss  ion -dulness  in  the  transverse  direction.  In  re* 
current  acute  endocarditis  the  area  of  dulness  corresponds  to  the  increased 
area  of  the  sipical  heat. 

AuneidfaUnn, — Acute   endocarditis  is  usually  attended  with   a  sofk 
iplowing,  systolic  munuur,  which,  owing  to  the  fact  that  the  mitral  seg- j 
raents  are  the  favored  seat  of  the  disease,  is  heard  much  more  frequently  i 
at  the  apex  than  at  the  base.     The  point  of  maximum   intensity  of  thiaj 
murmur  is  often  movable,  hut  its  area  of  transmission  is  usually  quite  I 
litiiited.     In  rheumatic  endocarditis  this  murmur  \^  preceded  by  a  pro- 
longation of  the  first  sound  and  the  conseijuent  shortening  of  the  interi'al 
between  the  fii-st  and  second  sounds.     The  murmur  is  sometimes  heralde^l 
by  a  feeble  or  muffled  first  sound,  with  intensification  of  the  second,  an<l 
Bometimes  by  a  pronounced  accentuation  or  roughening  of  the  normal 
Bounds.     In  acute  endocarditis  affecting  the  tnitral  valves  aortic  tnurmurs 
may  coexist,  but  their  true  nature  is  more  than  doubtful*     There  is  abo 
a  short,  low-toned,  and  double  systolic  murmur  over  the  tricuspid  orifice 
in  a  smsill  proportion  of  the  ca^es ;  this  is  due  most  probably  to  a  relative 
incompetency.    When  acute  endocarditis  arises  in  connection  with  cbmnie 
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vular  disease,  the  auscultatory  signs  of  the  latter  are  but  little  changed, 
and  heiR-e  a  positive  diagnosis  is  not  possible. 

Complications, — There  may  be  developed  by  direct  t-x  lens  ion  sec- 
ondary myocarditis,  a  disease  that  will  receive  separate  consideration. 

The  diaj^osis  is  based  principally  on  the  physical  si^ns,  though 
these  are  by  no  means  trustworthy*  The  points  gained  by  careful 
inspeeiioD  and  palpation  are  as  significant  as  those  learned  by  auscultation, 
as  is  also  the  previous  history  of  the  patient.  The  soft  bcdlows  murmur  is 
often  present  in  acute  febrile  dkeases  in  which  the  autopsy  fails  to  reveal 
the  lesions  of  acute  endocarditis.  The  functional  murmurs  tliat  arise  in 
the  specific  fevers,  however,  are  perhaps  oftener  heard  over  the  aortic 
area,  while  those  occurring  in  endocarditis  are  heanl  best  over  the  mitral 
area.  Leube*  points  out  that  if  the  dulness  is  slightly  incrc^ised  to  the 
lefii  there  is  fever ;  in  fact,  if  there  is  infectious  disease  present,  a  diag- 
nosis must  be  made  of  acute  insufficiency  of  the  ostium  mitralis  occurring 
in  the  course  of  acute  endocarditis.  The  distinction  between  simple  acute 
endocarditis  and  perivanrdis^honlA  be  categorical,  in  view  of  the  manifold 
differences  between  their  signs.  But  the  fact  that  these  two  aflTectiona 
naay  be  associated,  more  especially  when  they  are  of  rheumatic  origin, 
must  be  steadily  borne  in  mind,  and  also  that  when  combined  the  signs 
bchmging  to  the  endocarditis  are  not  open  to  observation,  owing  to  the 
pt-ri cardial  friction-sound,  and  later  the  presence  of  the  effusion.  I  have 
found,  however,  that,  fortunately,  endocarditis  usually  precedes  pericar- 
ditis. The  murmurs  present  must  be  called  accidental  if  the  area  of  car- 
diac dulness  is  normal,  the  second  pulmonary  sound  not  accentuated,  and 
if  the  murmur  be  heard  only  at  the  pulmonary  cartilage,  or  at  this  point 
and  at  the  apex,  and,  at  any  rate,  more  distinctly  at  the  pulmonary  car- 
tilage (Leuhe^),  The  elimination  of  ohi  rtnh/caniitw  or  ehronie  Vitlrtfiar 
dheoHr — a  matter  of  importance — may  be  accomplished  by  attention  to  the 
character  of  the  murmur  in  acute  endocarditis,  us  well  as  to  its  limited 
area  of  diffusion,  and  by  the  absence  of  the  signs  of  hypertrophy  and  of 
accentuation  of  the  second  pulmonary  sound, 

A  nhiiive  WHuJ^rienrf/  distinguishes  itself  by  a  pure  systolic  munnur, 
loud  and  not  invariably  uniform,  by  a  w€*ak  cardiac  impulse,  a  slight  ac- 
centuation of  the  second  pulmonary  sound,  and  a  comparatively  small  and 
often  irregular  pulse.  It  is  met  with  in  excessive  dilatation  of  the  left 
ventricle,  in  anemia,  ''and  particularly  in  certain  changes  of  the  valvular 
muscles,  due  to  myocarditis"  (Leuhe). 

Prognosis. — The  immediate  dangers  are  few,  and  depend  largely 
upon  tiie  primary  disease.  In  many  instances,  however,  acute  endocar- 
ditis  initiates  permanent  lesions  of  the  valves. 

Treatment-— Prophylaxis, — Tlie  prevention  of  acute  endocarditis  in 

rheumatism  has  been  dealt  with  in  discussing  the  latter  disea^^e.    No  known 

direct  measures  can  prevent  the  development  of  this  condition  in  the  course 

'of  the  specific  fevers,  though  absolute  rest  in  bed  and  protection  of  the  body 

against  **  cold  '*  may  diminish  somewhat  the  tendency  to  it. 

The  Attack.—Tlie  sick-room  should  !>e  free  from  draughts,  though 
well  ventilated,  and  flannel  is  to  be  applied  to  the  chest.  The  diet 
may  be  liberal,  htit  should  be  composeiJ  chiefly  of  milk  and  other  light 
DUtritious  substances.     Stimulants  are  required  in  most  instances,  and 

»  Lrui^cL  Artkhf.  ktin.  Mtd.,  Kov.  5,  18&6.  »  hoc,  cit 
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in  abundance  should  the  heart  be  failing.  Digitalis  is  to  be  employed 
cautiously  if  at  alL  When  the  ii>yoejirdium  is  involved,  its  use  is 
not  without  danger ;  under  these  circumstances  the  drug  increases  the 
sufferings  of  the  patient  hj  throwing  the  inflamed  and  weakened  csr* 
diac  muscle  into  firm  contractions.  Tlie  salts  of  aramonium,  particu* 
larlj  tbc  carfionate,  should  be  given  continuously  with  a  view  to  obvi- 
ating intracardial  coagulation  of  blood  ;  and  should  the  latter  accident 
occur  desj>itc  all  efforts  to  prevent  it,  the  carbonate,  together  with  strych- 
nin and  alcoholic  stimulants,  should  be  freely  administered.  I  am  eon* 
vinced  that  in  endocarditis  due  to  acute  articular  rheumatism  it  is  wise  to 
continue  tlie  exhibition  of  the  salicylates,  though  in  moderate  doses,  pro- 
vitled  that  the  heart  is  guarded  by  the  use  of  stimulants.  During  con- 
valescence from  an  acute  endocarditis  the  patient  should  be  kept  at  rest, 
so  as  to  minimize  the  strain  upon  tlie  affected  valves ;  even  after  he  baa 
apparently  recovered,  and  particularly  should  the  murmur  still  be  present, 
perfect  quiet  is  to  be  enjoined  for  a  period  of  several  weeks. 

ULCEJBATIVE   ENDOCABDITIS, 
(Ma  I  {(put  lit  or  Ifijhiious  Endocarditiji,) 

Malignant  endocarditis  is  variouj^ly  characterized^  though  usually 
either  by  perforative  ulceration,  by  suppuration  of  the  valves,  or  by  both, 
giving  rise  to  the  physical  signs  of  acute  endocarditis.  These  develop 
amid  the  symptoms  of  a  severe  type  of  some  primary  infectious  or  septic 
disease.  There  is  at  hand  sufficient  clinical  evidence  to  warrant  the 
assumption  that  ulcerative  endocarditis  also  occurs,  though  very  rarely, 
as  a  primary  affection. 

Pathology-^ ri)  Valvular  Endocarditis, — In  its  early  development 
the  valves  are  the  seat  of  vegetations  (such  as  are  met  with  in  simple 
acute  endocarditis)  which  later  undergo  necrosis.  The  latter  process 
manifests  a  tendency  to  spread,  destroying  more  or  less  of  the  endo- 
cardium. In  the  interior  of  the  vegetations  the  process  of  suppuration 
not  infrequently  takes  place^  and  the  abscesses  thus  formed  rupture  and 
produce  various  lesions  according  to  their  size  and  situation.  The 
vegetations  take  on  a  grayish-  or  yellowish-green  appearance.  Histo- 
logically, they  are  composed  of  granulation  tissue,  veiled  by  granular  and 
fibrillated  fibrin  that  contains  numerous  micro-organisms.  At  the  base 
there  is  usually  developed  more  or  less  reactionary  inflammation.  After 
rupture  the  blood-current  may  enter  the  abscess-cavity,  and,  if  there  be 
no  complete  perforation,  the  endocardium  will  be  pouched  out>,  and  an 
aneurysmal  dilatation  of  the  valve  will  result.  Ulcerative  lesions  are 
most  frequently  observed.  They  may  be  mere  erosions  of  the  endo- 
cardium, hut,  as  a  rule,  are  penetrating  in  cbaracter  and  often  result  in 
complete  perforation.  I  have  seen  repeated  instances  in  which  the  three 
classes  of  lesions  above  depicted  were  «11  present.  Osier,  in  an  analysis 
of  209  cases  examined  by  him  with  a  view  to  ascertaining  approximately 
the  relative  frequency  with  whiidi  the  different  parts  of  the  heart  were 
affected,  obtained  this  result :  Aortic  and  mitral  valves  together,  41 ; 
aortic  valves  alone,  53;  mitral  valves  alone,  77;  tricuspid  in  19,  pul- 
monary valves  in  15,  and  the  heart-wall  in  83  instances.  In  9  instances 
the  right  heart  alone  was  involved.* 

*  Tfzt-Book  of  Medidn^  p.  d3L 


(ft)  Malignant  mural  endocarditis  gives  the  same  set  of  changes  as 
the  valvular  form  ;  indeed^  the  latter  may  be  eombined  with  the  former 
throughout.  It  is  a  comparatively  rare  condition,  as  is  shown  by  the 
foregoing  figures  of  Osier.  The  ulcerative  process  may  invade  the 
chordie  tendiuese  and  the  valves,  and  may  perforate  the  septum  or  even 
the  ventricular  wall  itself.  The  vegetations  are  detached  in  small  or  large 
masses,  and  are  conveyed  by  the  circulating  medium  to  various  distant 
organs,  especially  to  the  spleen  and  kidneys,  less  frequently  the  intestines, 
meninges  of  the  brainy  and  the  skin.  Their  site  is  determined  largely  by 
their  size,  and  they  may  be  so  large  as  to  plug  vessels  of  the  caliber  of 
the  external  iliac.  When  found  in  the  lungs  they  may  originate  in  endo- 
carditis affecting  the  right  heart.  These  emholi,  containing,  as  they  do, 
the  agents  of  inflammation,  form  suppurative  infarcts  that  may  be  either 
white  or  red  in  color.  The  detached  vegetations  are  sometimes  so  laden 
with  irritants  as  to  cause  rapi*!  softening  of  the  coats  of  tlie  vessel  at  the 
point  where  they  become  arrested,  with  consequent  aneurysmal  dilatation 
directly  opposite  their  seat.  As  to  number,  the  infarcts  vary  greatly  in 
different  cases ;  thus  there  may  be  only  one  or  two,  as  in  a  case  in  my 
own  knowledge  in  which  the  spleen  alone  contained  two  small  infarcts,  or 
there  may  be  more  than  a  thousand  minute  abscesses  widely  scattered 
throughout  the  body, 

etiology. — It  is  to  he  kept  in  remembrance  that  the  condition  is, 
with  few  exceptions,  most  probably  a  secondary  one.  The  disease,  there- 
fore, arises  in  consequence  of  secondary  infection,  and  this  explains 
why  the  lesions  peculiar  to  simple  endocarditis  usually  precede  and 
accompany  those  of  the  ulcerative  form.  The  specific  irritant  is  probably 
the  streptocoeeuB  pyoge7H'9  (Frunkel  and  Sanger) ;  and  if  this  be  true,  the 
diseases  in  which  ulcerative  endocarditia  occurs  as  a  complication  merely 
fiirnieh  the  opportunity  for  the  invasion  of  the  streptococcus.  The 
bacillus  diphtheria?,  however,  as  well  as  the  bacillus  coli,  the  bacillus 
antbracis,  the  pneuinococcus,  the  gonococcus,  and  other  organisms,  have 
"been  found  in  some  cases  in  the  absence  of  the  streptococcus.  In  purely 
septic  diseases  ulcerative  endocarditis  forms  but  a  pjirt  of  the  serious  gen- 
eral condition.  Here  the  cardiac  element  serves  to  iacilitate  the  genera- 
tion and  rapid  diffusion  of  the  poison  ;  and,  since  the  latter  is  prone  to 
attack  the  valve-segments,  the  morbid  lesions  within  the  heart  not  rarely 
constitute  the  chief  pathologic  factor  in  septico-pyemia.  Instances,  how- 
ever, are  met  with  in  wbicli  the  segments  present  slight  changes.  The 
malignant  form  occurs,  in  connection  with  acute  articular  rheumatism,  in 
about  10  per  cent,  of  the  cases  in  w^hich  acute  endocarditis  appears. 
Among  many  other  diseases  that  furnish  occasional  instances  of  this 
serious  complication  are  diphtheria,  scarlet  fever,  typhoid  fever,  erysip- 
small-pox,  chorea,  tuberculosis,  and  chronic  Bright 's.  In  some  of 
.ese,  simple  acute  endocarditis,  it  will  be  remembered,  occurs  with  rela- 
tive frequency.  In  lobar  pneumonia  the  ulcerative  type  is  common, 
occurring  almost  as  frequently  as  the  simple  variety,  and  was  found  by 
Osier  in  11  out  of  2*5  cases.  The  septic  processes  that  arise  from  the 
puerperal  state  or  from  gonorrheal  infection  may  also  be  complicated  with 
ulcerative  endocarditis. 

Clinical  HistOfy, — That  form  of  ulcerative  endocarditis  which  is  a 
more  or  less  prominent  factor  in  septic  diseases  has  been  considered  in 
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connection  with  septicemia.      Malignant  endocarditis  being  osnally  a 

secondary  evx*nt,  its  clinical  featiireH  must  not  be  confounded  with  those 
of  the  primary  affection  in  the  course  of  which  it  occurs.  It  is,  however, 
oft^n  impossible  to  clearly  separate  the  former  from  the  latter,  aiid  the 
original  disease  often  appears  to  be  but  slightly  modified. 

Local  »ifmptoms  are  often  entirely  wanting,  or,  w^hen  present,  coDfiisI 
merely  in  slight  precordial  pain  and  oppression,  and  are  not  sufficiently 
well  pronounced  to  arrest  attention.  Subjective  symptoms  are,  however, 
connected  with  other  organs  than  the  heart,  and  are  due  to  the  irritating 
effects  of  emboli  that  occupy  the  various  organs  of  the  body.  Gastro-intes^ 
tinal  disturbance,  as  shown  by  the  occurrence  of  vomiting  and  diarrhea, 
is  common.  Pain  that  is  ascribable  to  local  peritonitis  over  the  spleen, 
and  sometimes  also  over  the  liver,  is  observed.  Hematuria  and  dimnen 
of  vision  are  also  frequent  concomitants,  and  are  due  to  renal  and  retinal 
hemorrhages.  The  urine  may  be  scanty  and  albuminous.  The  more  tjeu- 
eral  features  that  are  the  result  of  tlie  local  embolic  processes  and.  in 
part*  of  the  valvular  lesions,  are  serions  and  lor  the  most  part  typhoid 
in  character.  The  onset  is  usually  signalized  by  a  severe  rigor  that 
may  be  repeated  at  intervals  varying  from  one  to  several  days,  and  the 
disease  presents  an  irregnlarly  remittent  temperature-curve,  often  touch'^ 
ing  a  high  mark  (105'"  or  10*:P  F.— 40.5^  or  41. P  C).  I  saw  a  ca^e 
recently  in  which  the  febrile  movement  pursued  the  continued  type  for 
eei'en  weeks.  The  pulse  l*^  rapid  and  irreguhir,  though  frennently  be- 
coming slow  within  a  brief  period.  The  patient  rsipidly  emaciates,  and 
from  the  earliest  development  is  profoundly  prostrated,  and  nervous  symp- 
toms, as  headache,  mild  delirium,  followed  by  somnolence,  and  sometimes 
even  coma,  appear.  Profuse  sweating  sets  in  and  persists,  and  as  a  result 
the  skin  may  be  covered  by  sudamina.  An  eechymotic  eruption  due  to 
cutaneous  emboli  is  also  common,  this  being  often  found  associated  with 
a  papular  or  a  diffusfil  roseolar  rash. 

Fhysical  Signs.— *These  may  be  negative  as  regards  the  heart.  In  the 
majority  of  in,'^tanees,  however,  a  systolic  murmur  is  present,  which, 
when  associated  with  other  clinical  indications  tliat  point  to  this  affection, 
is  valuable  for  diagnosis,  and  especially  so  if  developed  while  the  patient 
is  under  treatment  for  the  primary  attack.  The  second  sound  is  some* 
times  accentuated  even  when  no  organic  lesions  have  previously  existed* 
The  physical  signs  of  pneumonia  and  pleuritis  (particularly  the  latter) 
may  not  infrequently  be  noted.  Cases  occur  in  which  gangrenous  in- 
farcts of  the  right  lung  give  rise  to  signs  of  localized  consolidation  ;  the 
spleen  becomes  considerably  swollen,  as  can  be  easily  demonstrated  by 
palpation,  and  is  fjnite  tender  as  a  rule  ;  and  the  liver  is  likewise  mode- 
rately enlarged  and  slightly  sensitive. 

Cerebral  Vnriefti.^^^ln  a  small  though  decided  percentage  of  the  cases 
all  the  clinical  features  of  acute  stippiirative  meningitis  are  presented, 
and  sometimes  to  the  almost  total  exclusion  of  symptoms  pointing  to  the 
primary  disease  or  to  tfie  more  typical  typhoid  form  of  ulcerative  endo- 
carditis. For  a  description  of  the  symptoms  that  characterize  the  cere- 
bral form  the  reader  is  referred  to  the  discussion  of  Purulent  Meningitis. 

Reeurretit  MfflUptant  Eiidoeardi(ig,—By  tliis  term  is  meant  an  acute 
ulcerative  endocarditis  coming  on  in  the  cnurse  of  clironic  valvular  dis- 
ease.    As  has  been  pointed  out,  simple  acute  recurrent  endocarditis  is 
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common,  though  difficult  of  recognition.  The  latter  condition,  as  well 
as  the  lesions  in  chronic  valvular  disease,  predigposes  to  secondary  infec- 
tion by  the  streptococcus  and  other  organisms.  The  onset  is  usuully 
abrupt  and  marked  by  a  chilL  The  patient  has  fever,  which  may  be 
quite  high  (104^  F. — 40°  C,  or  over),  and  may  present  either  the  irreg- 
ularly intermittent  type  or  the  truly  intermittent.  The  latter  is  often  asso- 
ciated with  recurring  chills.  In  either  of  the  above  groups  the  course  is 
apt  to  be  acute.  In  some  cases  the  character  of  the  pre-existing  mur- 
mur is  changed,  becoming  louder  and  more  decidedly  blowing  ;  in  many 
other  instances,  however,  there  is  no  appreciable  alteration  in  the  murmur. 
The  condition  may  arise  suddenly,  amid  the  signs  of  failing  compensa- 
tion, as  in  a  fatal  case  reported  by  Dr.  H,  P.  Loom  is/  in  which  the 
patient    was    serai -conscious,  cyanotic,  and    suffering  from   intensive  dys- 

fmea  and  general  dropsy.  It  was  impossible  to  diagnosticate  the  cardiac 
esions  by  the  murmur  present.  Occasionally  these  .severe  intercurrent  feb- 
rile attacks  end  in  recovery,  and  such  cases  probably  belong  to  the  benign 
form,  though  closely  simulating  the  malignant  in  their  clinical  character. 

There  is  a  third  class  of  cases  that  run  a  subacute  or  even  chronic 
course,  with  more  moderate  elevations  of  temperature,  or,  as  rarely  hap 
pens,  none  at  all.  MuUin  of  Hamilton  Ims  reported  a  case  that  lasted 
more  than  a  year.  Here  the  other  clinical  phenomena,  especially  those 
referalile  to  the  heart,  are  often  scanty  and  indefinite. 

Diagnosis* — It  is  of  paramount  importance  to  consider  the  previous 
history  and  all  the  circumstances  under  which  individual  cases  occur. 
These  points,  together  with  the  symptoms  attending  the  onset  and  the 
first  three  or  four  days  of  illness^  more  iiarticularly  the  severe  rigor, 
early  high  temperature,  and  profound  prostration,  the  sweatings,  the 
various  embolic  phenomena,  and  the  presence  of  cardiac  symptoms,  are 
often  adequate  for  a  positive  diagnosis.  With  a  clear  history  and  the 
presence  of  the  more  characteristic  general  symptoms  (in  particular,  the 
signs  of  embolism),  a  correct  diagnosis  is  possible,  even  though  cardiac 
murmurs  be  absent.  Instances  in  which  no  data  can  be  found  to  explain 
the  occurrence  of  the  disease  are  especially  puzzling,  and  these  will  re- 
main unrecognized  if  at  the  same  time  the  lesions  in  the  heart  fail  to  be 
manifested  by  special  symptoms.  The  existence  of  a  chronic  valvular 
affection  would,  in  itself,  under  the  latter  circumstances  afford  strong 
probability  of  the  presence  of  recurrent  malignant  endocarditis  if  the 
other  significant  clinical  symptoms  above  mentioned  were  present. 

Differential  Diagnosis. — ^There  is  a  group  of  cases  in  which  either  the 
history  fails  to  furnish  the  essential  causal  factors  on  the  one  hand,  or 
there  is  an  absence  of  definite  heart-symptoms  on  the  other ;  this  group 
cannot  sometimes  be  separated  from  ca^^es  of  typhoid  fever.  The  sub- 
joined table  will,  I  feel,  be  found  valuable  as  an  aid  in  eliminating  the 
latter  disease  from  the  typhoid  form  of  malignant  endocarditis  ; 


Ulcerative  ENDocARDriis. 

Previous  or  associated  disuase,  as  acute 

rlii'umatiftm  or  pneumonia. 
Verv    rarely  a   primary    afTeetioo.      No 

prodromea  obttervahle. 


TvPHoii*  Fever. 

Health  good  before  the  time  of  onset  of 

the  attaek.     History  of  epidemir. 
Always    idiopathie,    with    a    prodromal 


*  Tranlia^liofu^  nj  the  New  Ymk  Fathotuffical  &ici^iff  1890, 
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Ulcerative  EfiDOCARDiris. 

Ushered   in  suddenly  bj  a  severe  rigor, 
which  may  nu^ur. 

The  fever  rha^  rapidly. 

Profound  prostrntion  as  early  &s  third 

day. 
Tlie  "fever  ia   markedly   irregular    from 

tiriit*  of  onset,  aa  ti  rule. 
Embolic  symptoms  (hemiplegia^  etc.)  may 

iip|tt^ar. 
Cjirdiae  syraptomi^,  e8pe<;ially  loud  eye- 

tolie  murmur,  often  present 
The  blood  uHually  showi»  sign  a  of  septic 

leukocytosis. 


Ttphoid  Fevk&. 

Invasion  marked  bj  slight  recaitiiig  I 
chilly  senaations.  (Severe  chill  TWf ' 
rarely,) 

More  ^adually,  in  step-like  fafihioti. 

Profound   prostration    not    earlier  thiu 
seventh  day. 

Le»s  so.  especially  in  the  first  week. 

Extremely  rare. 

St^metimet*  a  soft  »yf<toHc  murmur. 

The  blooil  t*hows  a  decrease  in  the  Dum* 
ber  of  leukocytes. 


r 


The  cerebral  form  can  only  be  distinguished  from  purulent  meningitisi 
dtie  to  other  causes  if  there  be  a  historv  of  definite  cansat  factors  or  if 
there  be  present  distinct  cardiac  Bymptoms.' 

Prognosis. — ^lost  cases  that  run  an  acute  eoui-se  terminate  in  death, 
antl  when  supposed  instances  of  malignant  endocarditis  recover  they  are 
usually  to  be  regarded  as  being  of  benign  character.  Subacute  or  chronic 
varieties,  however,  such  a&  are  most  frequently  met  with  in  connection 
with  organic  heart-disease,  sometimes  reach  a  favorable  issue. 

Treatment. — This  is  largely  supportive-  The  fee<Jing  is  to  be 
pushed  vigorously,  and  concentrated  forms  of  liquid  food  should  be  given 
at  regular,  brief  intervals.  Arterial  stimulants  in  liberal  quantitiea  are 
also  demanded,  and  in  addition  quinin  and  antiseptics  may  be  tried.  For 
the  embolic  symptoms  the  salts  of  ammonium  give  slight  promise  of  ben- 
eficial results,  and  I  prefer  the  carbonate  for  this  purjiose-  Anti- 
streptococcus  serum  has  recently  been  used  and  has  proved  efiicacious 
in  certain  cnses. 

OHRGNIC   ENDOCABDITI8. 

{Chrome  Interstitial  Endocarditis  J) 

Two  clinical  varieties  are  met  with — one  following  the  acnte  form,  the 
other  beginning  as  a  chronic  inflammation. 

Pathology. — The  lesions  may  be  limited  to  the  valvular  endocardium 
(their  most  common  seat),  or  the  mural  endticardium  may  also  be  involved. 
In  not  a  few  instances  the  lesions  are  confined  to  the  edges  or  basea  of 
the  segments,  and  when  seen  in  the  early  stages  there  may  frequently  he 
observed  merely  a  slight  thickening  of  the  free  border  of  the  leaflets : 
in  most  cases  small  prominences  appear  near  their  free  margins.  The 
endocardinm  looks  opaque  and  its  normal  elasticity  is  lost  quite  early. 
When  the  auriculo- ventricular  valves  are  affected  the  primary  seat  of 
inflammation  is  the  auricular  face,  but  when  the  semilunar  valves  are  dj8- 
eased  the  morbid  clianges  begin  on  the  ventricular  side  and  implicate  the 
Aurantian  body.  Extension  of  the  morbid  process  to  other  and  all  parts 
of  the  valvular  curtain  is  common,  and  it  is  in  cases  of  this  sort  that  the 
greatest  degree  of  shrinking  and  crumpling  occurs.  The  most  character- 
istic lesions  consist  of  inflammation  and  exudation,  which  produce  cohe- 

'  The  septic  form  may  simulate  malaria  in  its  general  course.  The  points  of  db* 
■imilafity  may  be  found  in  the  diBCUasion  of  Septicemia. 
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flion  of  the  segments,  roughen  the  surfaces,  and  lead  to  the  deposit  of 
fibrin  upon  them.  The  hhtolot/ic  a!feraiion$  consist  in  a  proliferation  of 
the  endothelial  and  a  round-cell  infiltration  of  the  subendothelial  connective 
tissue.  Organization  of  these  products  of  inflammation  into  connective 
tissue,  with  resulting  induration  and  contraction,  is  the  necessary  subse- 
quent paiholoiTic  event.  In  old  cases  calcification  of  the  diseased  struc- 
ture is  frequent.  The  shrinking  shortens  the  cunains  or  curls  their 
free  edges,  and  produces  insufficienc}^  in  either  eajse,  since  on  dropping 
into  the  plane  of  the  valvular  orifice  they  fail  to  close  it  perfectly.  Valves 
thus  deformed  may  also  obstruct  the  blood-stream.  As  before  mentione<l, 
cohesion  of  the  invaded  segments  takes  place,  particularly  at  their  bases, 
and  may  extend  upward  for  a  considerable  distance,  leading  to  constric- 
tion or  stenosis. 

Involvement  of  the  semilunar  (aortic)  segments  in  the  ways  previously 
described  opposes  an  obstnielion  to  the  outflowing  blood-current  on  the 
one  hand,  and,  owing  to  the  inability  of  the  segments  to  effect  perfect 
closure  of  the  aortic  orifice,  allows  on  the  other  hand  a  diastolic  reflux  of 
blood  into  the  left  ventricle-  The  aortic  ring  to  which  the  semilunar 
segments  are  normally  attached  becomes  sclerosed,  and  finally  the  seat  of 
atheromatous  changes,  either  fatty  or  calcareous.  Again,  chronic  inflam- 
mation of  the  intima  of  the  aorta  produces  a  similarly  thickened  condi- 
tion of  this  layer  in  spots,  followed  by  atheroma.  These  changes  are 
mo«t  prone  to  take  place  in  the  course  of  the  Jiscending  arch  of  the  aorta 
or  ju8t  above  the  aortic  segments*  The  fact  of  really  vital  importance 
in  this  connection  is  that  from  the  aorta  and  sub  valvular  ring  the  diseased 
processes  before  described  may  extend  to  the  coronaiy  arteries.  Hence 
sclerotic  and  atheromatous  alterations  are  found  fre(|uentiy  in  association 
■with  organic  valvular  defects.  The  great  clinical  significance  of  the 
implication  of  these  vessels  will  be  emphasized  hereafter. 

Much  less  commonly  similar  lesions  are  noted  at  the  orifice  of  the  pul- 
monary artery.  A  similar  involvement  of  the  auriculo-ventricular  valves 
also  causes  regurgitant  and  obstructive  deformities  at  the  mitral  orifice, 
and  in  advanced  cases  the  chordse  tendineae,  and  even  the  papillaiy 
muscles,  are  almost  invariably  invaded  hy  direct  extension  from  the 
valves.  As  these  structures  undergo  marked  thickening  with  9ub.sei^iient 
contraction,  they  become  shortened  and  rigid,  causing  an  actual  narrowing 
of  the  cardiac  orifice.  In  mitral  stenosis  during  the  early  stages  or  in 
the  milder  types  a  more  or  less  complete  ring  of  vegetations  encircles  the 
niitriil  orifice  on  its  auricular  aspect.  The  margins  of  the  orifice  also 
become  hardened  and  roughened,  these  changes  frequently  extending  to 
the  valvnlar  curtains  and  the  chord!:e  tendinese.  Under  such  circum- 
stanced the  thickened  valve  could  not,  during  the  ventricular  diastole,  be 
forced  back  against  the  ventricular  wall,  hut  would  occupy  a  nearly  cen- 
tral position.  Owing  to  cohesion  of  the  free  edges  of  the  valvular  .struc- 
tures and  to  contraction  of  the  chords©  tendinea?  drawing  the  leaflets  toward 
the  apex  of  the  heart,  the  transition  from  this  condition  to  the  formation 
of  a  hollow  cone  {funnel  mitral)  is  accomplished  by  natural,  easy  stages. 
Extensive  union  of  the  segments  along  their  free  margins  may  reduce 
the  aperture  to  a  mere  hutton-hole  slip  (hutton'hole  mitral)  as  viewed 
from  the  auricular  aspect.  The  last  two  forms  of  lesions  are  far  less 
commonly  met  with  at  the  aortic  orifice,  though  they  occur  rarely  in 
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moderate  degree ;  on  the  other  hand,  curling  of  the  valvular  edges  is  fur 

more  commonly  seen  at  the  aortic  than  at  the  mitral  orifice,  if  we  except 
the  cases  that  occiir  in  children.  The  curtains  of  the  thick,  rigid  valves 
may  also  permanently  occupy  the  plane  of  the  orifice,  presenting  a  amall 
ring-like  opening  {tifumlar  tnitral), 

Futty  dcgencrjition  leading  to  the  formation  of  necrotic  (atheromatous) 
ulcers  h  conimoti ;  and  calcareous  deposits  are  fre*|uently  seen  in  old  cas«, 
either  in  localized  areas  or  coextensive  with  the  diseased  tissue,  converting 
the  entire  valve  into  a  calcified  moss,  with  loss  of  the  valvular  outlines. 

In  ehrojHc  mural  endoeardith  the  lesions  exhihited  are  grayish- white, 
slightly  elevated  patches  that  are  usually  found  to  invade  the  underlying 
muscular  structure  to  a  greater  or  a  less  extent*  Under  such  conditions 
of  the  ralves  the  deposit  of  fibrin  would  he  greatly  favored,  and  the 
presence  of  an  ulcerative  surface  or  of  a  fibrous  depowsit  on  the  valves 
affords  a  ready  and  satisfactory  explanation  of  the  occyrrence  of  embo- 
lism in  these  cases.  Emboli  may  also  become  detached  from  cardiac 
thrombi  or  from  thrombi  forme<l  in  the  peripheral  veins.  For  anatomic 
reasons  the  favored  seats  of  embolic  processes  are,  as  in  acute  endocar- 
ditis, the  spleen,  brain,  and  kidneys,  and  irritants  that  cause  acute  endo- 
carditis find  here  a  tissue-soil  whose  capacity  for  resistance  to  invasion  is 
greatly  lowered.  Chronic  mural  endocarditis  and  chronic  myocarditis 
are,  as  a  rule,  due  to  the  extension  of  the  inflammation  from  the  valves, 
though  the  ventricular  endocardium  may  be  invaded  independently  of  the 
valvular  affection.  In  one  instance  of  mitral  stenosis  I  observe<l  an 
enormous  calcareous  mass  partly  in  the  sub  valvular  tissue  and  partly  in 
the  wall  of  the  ventricle,  the  segments  remaining  ukogether  intact^  In 
advanced  stages  of  most  cases  of  chronic  endocarditis  myocardial  degen- 
eration  occurs*  It  takes  the  form  of  fibroid  change  or  fatty  degeneration, 
or  both.  Aortic-valve  involvement,  especially  when  complicated  with  ath- 
eromatous change  in  the  coronary  arteries,  is  n*ost  prone  to  these  forms 
of  myocardial  disease.  Cbronic  endocarditis  may  be  said  to  persist  until 
death.  The  effect  of  the  valvular  deficiencies  that  have  been  described 
upon  the  several  cardiac  chambers  and  the  muscular  structure  of  the 
heart  will  be  most  advantageously  studied  when  the  individual  lesions  of  • 
the  segments  are  considered. 

Btlology,^ — There  can  be  no  doubt  that  most  cases  of  organic  heart- 
disease  occurring  in  children  and  young  adults  are  caused  by  primary  acute 
rheumatic  endocarditis  ;  and,  although  the  latter  nffection  cannot  in  truth  be 
said  to  invariably  terminate  in  chronic  en<locarditis,  it  probably  does  in 
most  instances.  This  result,  in  my  opinion,  is  more  frequent  in  children 
suffering  from  acute  endocarditis  than  in  adults.  On  the  other  hand,  not 
a  few  cases  of  chronic  endocarditis  originate  in  a  very  mild  grade  of  acute 
valvular  inflammation,  which  may  he,  tliougb  itself  mute,  reinforced  by  a 
rheumatic  diathesis.  Indeed,  acute  endocarditis  may  be  the  sole  expression 
of  rheumatic  disease.  Not  less  tlmn  one  half  of  all  cases  of  organic  val- 
vuhir  disease  are  caused  by  rbeumatism.  and  more  than  one  half  of  the 
total  number  occur  between  tufenti/  and  thirtf/  years  of  age*  Acute  endo- 
carditis complicating  other  acute  infectious  diseases  than  rheumatism 
(e,  i/,  measles,  chort^a,  pneumonia)  may  a  1st*  be  followed  by  the  chronic 
variety;  hut  it  is  quite  tjuesttonable  whether  this  occurs  as  frequently  &8 
in  the  case  of  acute  endocarditis  of  rheumatic  origin. 
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The  second  viiriety,  in  which  slow  interstitial  changes  occur  from  the 
beginning,  is  dependent  upon — {a)  hiologic  irritants  {e^tf.  svphilis,  raakria, 
and  chronic  rheumatisum):  {b)  chemical  irritants  (uric  acid,  alcohol,  lead); 
and  (f*)  mechanical  iiiHiiences.  Doubtless  the  influence  of  rt^ppated  strain' 
imj  effort H  is  the  most  potent  cause  of  this  class  of  cases.  Heavy  muscular 
labor  increases  constantly  the  tension  in  the  arterial  system,  and  this  acts 
injuriously  upon  the  valve-segments,  setting  up  a  gradual  sclerotic  change. 
In  like  manner,  art*TiaI  Sf'lenmis  and  BrigMg  diseme  may  cause  chronic 
interstitial  endocarditis  by  increasing  constantly  the  vascular  tension, 
though  the  fact  that  these  affections  may  in  turn  result  from  the  action 
of  some  of  the  leading  causes  of  organic  heart-disease  must  also  be  recol- 
lected. Trauma  has  produced  in  valves  previously  healthy  a  sudden, 
incontestable  proof  of  valvular  paresis  or  laceration,  that  has  persisted 
in  a  few  well-attesteJ  cases.  This  accident  is  of  course  much  more  fre- 
quent where  the  valves  have  been  already  diseased,  and  particularly  if 
they  have  been  the  seat  of  lacerative  processes. 

The  predisposing  causes  of  organic  valvnlar  disease  may  he  discussed 
briefly.  Hereditaria  uifliienet\  as  pointed  out  by  Virchow,  is  especially 
potent  in  persons  in  whom  there  is  hypoplasia  of  the  heart  and  aorta  {e.  g, 
in  chlorosis).  It  may  he  saifl  that  any  malformation  of  a  valve  is  certain 
to  throw  an  undue  strain  upon  certain  portions,  and  hence  is  likely  to  be 
followed  by  interstitial  change.  Osier,  in  17  cases  of  bicuspid  aortic 
valve,  has  reported  the  segments  to  be  uniformly  sclerosed.  The  cases  of 
supposed  hereditary  transmission  are  doubtless,  however,  for  the  most  part, 
due  to  the  causes  before  mentioned,  and  particularly  to  rheumatism.  ^4//*^ 
exerts  a  predisposing  influence,  its  eff'ects,  however,  varying  with  the 
valve  implicated.  During  fetal  life  this  is  on  the  right  side  of  the  heart 
in  a  vast  majority  of  cases  ;  during  childhood,  adolescence,  and  early 
adult  life,  when  the  infectious  diseases  and  rheumatism  are  frequent,  it  is 
the  mitrol  valve  in  most  instances ;  and  finally,  during  middle  and  espe- 
cially during  advanced  life  the  aortic  segments  are  especially  involved, 
I  have,  however^  found  aortic  disease  to  be  more  common  in  young  adults 
than  most  writers  are  ready  to  admit,  and  that  it  is  favored  especially  by 
an  occupation  involving  muscular  strain  (*?.  g.  blacksmiths,  draymen,  sol- 
diers during  campaigns)*  Sex  per  »e  has  little  if  any  effect,  though,  owing 
to  the  greater  frequency  of  certain  well-known  causes  of  valvular  disease 
(chorea  and  rheumatism)  in  girls  and  young  women,  females  may  be 
more  frequent  sufferers  than  males. 
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ACETIC  INCOMPETENCY. 

(AoTiic  Insiifficiency  ;  Aortic  RegurgitatiomJ) 


Definitioii. — The  failure  of  the  aortic  valves  to  prevent  a  return  flow 
of  blood  into  the  ventricle,  owing,  as  a  rule,  to  a  diseased  condition  of  the 
aortic  leaflets  (sclerosis)  that  is  followed  by  crumpling  and  attended  with 
contraction,  shortening,  or  curling  of  the  edges,  and  finally  calcification, 

Pathology.^ — The  aortic  orifice  may  be  enlarged  (relative  insuf- 
ficiency), and  here  the  normal  cusps  fail  to  effect  complete  closure  of  the 
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orifice.     The  flapi?  uf  tlve  diseiistnl  aortic  valves  sometimes*  adhere  to  ihoj 
Ultima  of  the  aona,  aiul  laceration  of  the  semilunar  segments,  which  ftrel 
the  seat  of  diseased  proceuses  (particularly  ulceration),  is  sometimes  found | 
poMt  mortem^  and  may  be  the  chief  tactor  ui  determining   the  tievelap-j 
ment  of  the  condition.     This  accidtnt  may  very  rarely  occur  as  a  result 
of  a  severe  straining  effort   in   the  case  of  valves  previously  healthy. 
Occasionally,  also,  the  chief  factor  in  the  produetion  of  this   valvulAri 
lesion  is  a  congenital   malformation  of  the  segments  whereby  they  are 
rendered  very  prone  to  chronic  endocarditis  in  consequence  of  the  undmj ' 
strain  to  which  they  are  subjected.     The  lesions  that  give  rise  t^'  - 
may  coexist  with  simple  aortic  incompetency,  and,  though  the  lati- 
dirion  fre(|ucntly  occurs  atone,  stenosis  is  quite  as  often  combined  with' 
regurgitation. 

Mechanical  Influence  of  the  Xjesion. — The  reflux  current  passes  from 
the  aorta  backwa^rd  through  the  imperfectly  closed  semilunar  valve  inK>  | 
the  left  ventricle  during  the  diastole  of  the  heart  or  while  the  left  venin* 
cle  is  being  filled  by  the  normal  blood-flow  from  the  auncle.     It  is  clear  | 
that  over-disteution  of  the  left  ventricle  must  result  at  once  from  twu  j 
simultaneous  influx  currents  of  blood,  with  a  tendency  to  an  increasing  ^ 
dilatation,  especially  since  the  lesion  itself  is  steadily  progressive.     To] 
expel  the  increased  amount  of  blood  from  the  left  ventricle  demands  in-] 
creased  cardiac  power,  and  the  over-exertion  causes  dilatation,  followed 
by  a  compensatory  hypertrophy.     Dilatation  and  hypertrophy  of  the  left 
ventricle   develop  pari  pasau   until  the  left  ventricle  reaches  enormous] 
dimensions,  forming  the  cor  bovinunu  which  weighs  1000  grams  or  morel 
(80  to  ''jO  ounces).     Under  these  circumstances  the  arterial  system  is  I 
overfilled  at  each  ventricular  systole.     In  the  very  early  stage  the  reflux 
of  blood  from   the  aorta  into  the  ventricle  tends  to  lessen  the  volume  of 
the  circulating  me<lium  in  the  arterial  tree,  but  this  depleting  influence  is 
successfully  counterbalanced  by  the  augmented  column  of  blood  thrown 
from  the  ventricle  during  cardiac  systole.     Hence  the  retjiureraent^  for| 
bodily  nutrition  are,  for  a  longer  or  shorter  time,  s&tisficMl.     The  abnor*i 
mally  large  amount  of  blood  that  is  thrown  into  the  arteries  with  undue] 
force  subjects  them   to  increased  tension,  and   as  a   result  arterio-scle 
rosis,  leading  .sometimes  to  atheroma,  is  commonly  developed,  and  pre-1 
Bents  its  ulterior  dangers  (aneurysm,  apoplexy).    The  coronary  arteries  af^j 
similarly  involvcil,   their  caliber  being  reduced,  and   particularly  at  the' 
point  of  origin.     Soon  or  late  the  blood-supply  to  the  heart-roiiscle  maj 
become  inadequate,  and  nutritional  disturbances  now  manifest  thcm^ 
in  fatty  and  fibroid  degeneration  of  the  cardiac  muscles;  these  pathc 
changes  are  attended  with  secondary  dilatation,  which  soon  pretlominatH 
over  the  hypertrophy.     The  imperfect  blood-supply  to  the  ventricular 
tissue  may  be  accounted  for,  in  great  measure,  by  the  narrowed  lumeii 
of  the  coronary  vessels,  and  also  in  part  by  the  inelasticity  of  the  wolb  of 
the  latter  and  by  the  inefficiency  of  the  aortic  recoil.     Furthermore,  it 
to  be  recollected  that,  in  obedience  to  the  laws  of  nature,  overuse  of  anyl 
single  group  of  muscles,  while  productive  of  markeil  hypertrophy  in  the 
first  instance,  is  followed  eventually  by  atrophy  and  loss  of  power.     In 
consequence  of  the  increased  tension  to  which  they  are  constantly  stib- 
jected  the  mitral  leaflet  may  become  the  seat  of  sclerotic  endocarditis 
and  this  may  lead  to  the  development  of  mitral  insufficiency  (ii«ttally 
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irregular  fever,  is  observed,  and  not  infrequently  as  a  terminal  condition. 
The  symptoms  of  cerebral,  splenic*  and  reual  einbdiam  may  arise.  Prob- 
ably sudden  death  ensues,  as  the  result  of  involvement  of  the  coronary 
arteries,  with  greater  frequency  in  this  than  in  all  other  forms  of  val- 
vular tliseafie  combined ;  and  yet  this  accident  is  by  no  means  of  fre- 
quent occurrence*  Instances  of  aortic  incompetency,  in  which  nervouM 
phenomena^  as  peevishness,  irritability,  or  melancholia,  manifest  them- 
selves, are  too  common  to  be  looked  upon  as  mere  coincidences.  Many 
1  patients  are  doubtless  led  to  commit  suicide  because  of  their  cardiac 
esion  when  other  and  erroneous  explanations  are  given  to  account  for 
their  acts. 

Physical  Signs*^ — In»peetton  brings  to  light  an  enlarged  area  of  the 
apex-beat;  this  is  displaced  downward,  being  visible  in  the  sixth  and 
seventh  interspaces  and   to   the    left,   and    most  marked   between  the 
II  iimmary  and  anterior  axillary  lines.     The  entire  precordial  zone  may 
*  -   ilistended.  particularly  in  young  subjects,  and  the  systolic  pulsation 
1%  flBually  more  or  less  heaving  in  character.     The  carotids  throb  for- 
Mt*  as   do    the    temporals,  brachials,   and    radials.   though    Icms   vio- 
V*     These  abnormal   pulsations  are  due  chiefly  to  hypertrophy  of 
'^'  ventricle,  though  frc*|uent  factors  of  lesser  influence  are  asso- 
-an  arterio-sclerosi^  and  a  regurgitant   blood-stream   from    the 
to  the  left  ventricle*     The  impulse  becomes  diffused  and  wavy 
progressive  enfeeblement  of  the  left  ventricle,  and  venous  piil- 
'  to  tricuspid  insufficiency  may  be  associated  with  arterio-pul- 
r  in  the  affection.     Epigastric  throbbing  may  also  be  noticed, 
tly  rubbing  a  spot  upon  the  forehead  an  alternate  paling  and 
near  (Qtiineke'^  cnpiliarp  pulse) ;  this  may  also  be  noted  in 
lis.     It  is  not  peculiar  to  aortic  insufficiency,  however,  and 
ved  in  cases  of  decided  neurasthenia  and  in  anemia*     Very 
Ne-wave  is  propagated  from  the  capillaries  to  the  veins  of 
'►aek  of  the  foot,  giving  rise  to  a  visible  venous  pulsation. 
<  informs  me  also  that  the  retinal  vessels  arc  seen  to  pul- 
lOnly  in  this  disease. 
a  forcible  heaving  impulse  is  usually  felt.    When,  how- 
predominates  over  hypertrophy,   the  impulse  is  weak 
A  diastolic  thrill  just  to  the  left  of  the  mid-sternum 
In  many  instances,  and  a  presystolic  thrill  is  also  dis- 
ely.     The  pulse  is  characteristic :  it  is  quick,  jerking, 
I  striking  the  finger,  recedes    '        ^  "    -^  known 

w  or   water-hmmner  ptihe,     1  lapse    of 

^  lecided  when  the  arm  is  h  leriicai 

racters   are   not  always  aj  •     ^fxet  ni^^,.^. 

|lance  at  the  sphygmoM  ii; 

fall,  with  absence  or  d^m,  ^ccMir 
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account  of  tbe  fact  that  a  greater  percentage  of  tbe  former  than  of  the 
latter  are  engaged  in  occupations  that  are  causally  related  to  the  di^ 
ease.  As  to  age,  a  preponderating  proportion  of  the  cases  arise  daring 
advanced  middle  life,  and  a  comparatively  smaller  number  at  a  more 
advanced  periud  than  in  young  adult  life. 

Sytnptoms. — So  long  as  the  hypertrophy  of  the  left  ventricle  suc- 
cessfully overcomes  the  otherwise  injurious  conserjuences  of  the  valvular 
defect  the  harmonious  bakmee  of  forces  is  maintained,  and  there  is  an 
almost  entire  absence  of  symptoms.  I  have  observed*  moreover,  that 
compensation  does  not  fail  so  early  in  young  subjects  as  in  those  more 
advanced  in  years,  this  being  probably  due  to  the  fact  that  the  disease 
is  frequently  associated  with,  or  secondary  to,  atheromatous  chaoges  at 
tbe  hitter  period  of  life.  With  the  development  of  marked  hypertrophy 
severe  muscular  exertion  and  strong  mental  excitement  will,  by  excit- 
ing over-action  of  the  powerful  heart,  bring  on  a  train  of  symptoms,  aa 
throbbing  headache,  vertigo,  and  tinnitus  aurium.  The  clinical  mani* 
festations  of  arterial  anemia,  particularly  of  the  brain,  and  also  those 
of  general  arterio-8clerosis,  freijiiently  coexist.  Tbe  patient's  eounte* 
nance  exhibits  pallor,  and  he  complains  of  headache,  flashes  of  light  be- 
fore the  eyes^  and  dizziness.  Dilatation  of  the  peripheral  vessels  often 
leads  to  Lot  flushes  and  drenching  sweats.  Cases  exhibiting  the  latter 
symptoms  have  been  mistaken  for  phthms.  Dizziness  is  often  distresfr- 
ing,  and  is  most  marked  upon  rising  from  the  recumbent  to  the  erect 
posture.  Shortness  of  breath  may  come  on  early,  but  this  rarely  hap- 
pens except  upon  inordinate  exertion  or  great  mental  excitement — con- 
ditions that  cause  strong  cardiac  action  and  prohibit  the  discharge  of 
blood  from  the  left  auricle  into  the  left  ventricle,  thus  causing  pulmth' 
nar^i  emHj4'Htion,  Ojjpression  in  the  precordial  region  and  cardiac  pal- 
pitation are  commonly  present,  as  is  a  dull  aching  pain;  the  most  con- 
stant seat  of  the  latter  is  the  precordia,  but  it  radiates  not  infrequently 
to  the  shoulders,  and  thence  down  the  arms,  particularly  the  left.  Gen- 
uine mifjina  jn'ctoris  may  be  a  concomitant.  I  have  also  seen  a  couple 
of  instances  of  aortic  regurgitation  in  which  severe  pain  was  located  in 
the  left  shoulder- joint,  the  condition  simulating  very  closely  rheumatism, 
though  the  latter  aff"ection  could  be  readily  excluded  both  as  a  causal 
factor  and  a  complication. 

Following  immediately  upon  failure  of  compensation  the  cardio-pul- 
monary  circulation  is  retarded,  and  there  is  increased  d^^jm^^a,  the  latter 
symfitom  being  greatly  intensified  by  undue  exertion.  There  may  be 
cough,  and  not  rarely  hemoptysis,  though  less  fretjuently  than  in  simple 
mitral  disease.  Later  oo,  (/enernl  renou»  congestion  of  a  moderate  grade 
follows  pulmonary  congestion,  and  the  dyspnea  now  becomes  severe.  It 
is  nocturnal,  and  often  compels  the  patient  to  assume  a  semi-erect  pos- 
ture in  bed.  In  the  later  stages  the  symptoms  are  due  to  mitral  incom- 
petency, followed  by  failure  of  compensation.  Udema  of  the  feet  appears, 
and  rarely  goes  on  to  general  anasarca.  In  aortic  incompetency  a  higher 
grade  of  symptomatic  anemia  is  reached  than  in  any  other  cardiac  lesion 
— a  recent  blood-count  showing  2,800,000  red  corpuscles  to  the  c.mm. 
Hence  slight  edema  of  the  feet  may  be  due  solely  or  in  part  to  anemia* 
The  intercurreoce  of  acute  endocarditis,  as  evidenced  by  prostration  and 
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I  irregular  fever,  is  observed,  and  not  infrequently  as  a  terminal  condition. 
The  symptoms  of  cerebral,  splenic,  and  renal  enilwlmn  may  arise.  Prob- 
ably sudden  death  ensues,  as  the  result  of  involvement  of  the  coronary 
arteries,  with  greater  frequency  in  this  than  in  all  other  forms  of  val* 
vular  disease  combined ;  and  yet  this  accident  is  by  no  means  of  fre- 
quent occurrence.  Instances  of  aortic  incompetency,  in  which  nervous 
phenomena^  as  peevishness,  irritability,  or  melancholia,  manifest  them- 
selves, are  too  common  to  be  looked  upon  as  mere  coincidences.  Many 
patients  are  doubtless  led  to  commit  suicide  because  of  their  cardiac 
legion  when  other  and  erroneous  explanations  are  given  to  account  for 
their  acts. 

Physical  Signs. — Ifis^pectwn  brings  to  light  an  enlarged  area  of  the 
apex-beat;  this  is  displaced  downward,  being  visible  in  the  sixth  and 
seventh  intei^spaees  and  to  the  left,  and  most  marked  between  the 
mammary  and  anterior  axillary  lines.  The  entire  precordiai  zone  may 
be  distended,  particularly  in  young  subjects,  and  the  systolic  pulsation 
is  usually  more  or  less  heaving  in  ebaracter.  The  carotids  throb  for- 
cibly, as  do  the  temporals,  brachials,  and  radials,  though  less  vio- 
lently. These  abnormal  pulsations  are  due  chiefly  to  hypertrophy  of 
the  left  ventricle,  though  fre([uent  factors  of  lesser  influence  are  asso* 
ciated — an  arterio-sclerosis  and  a  regurgitant  blood-stream  from  the 
aorta  into  the  left  ventricle.  The  impulse  becomes  diffused  and  wavy 
with  the  progressive  enfeeblement  of  the  left  ventricle,  and  venous  pul- 
sation due  to  tricuspid  insufficiency  may  be  associatt*d  with  arterio-pul- 
sation  later  in  the  aflfeetion.  Epigastric  throbbing  may  also  be  noticed, 
and  on  gently  rubbing  a  spot  upon  the  forehead  an  alternate  paling  and 
blushing  appear  (Qiiint^ke's  aipifiart/  pnhe);  this  may  also  be  noted  in 
the  finger-nails.  It  is  not  peculiar  to  aortic  insufficiency,  however,  and 
may  be  observed  in  cases  of  decided  neurasthenia  and  in  anemia.  Very 
rarely  the  pulse-wave  is  propagated  from  the  capillaries  to  the  veins  of 
the  hand  and  back  of  the  foot,  giving  rise  to  a  visible  venous  pulsation. 
L.  Webster  Fox  informs  me  jilso  that  the  retinul  vessels  are  seen  to  pul- 
sate quite  commonly  in  this  ilisease. 

On  palpation  a  forcible  heaving  impulse  is  usually  felt.  When,  bow- 
ever,  dilatation  predominates  over  hypertrophy,  the  impulse  is  weak 
and  undulating.  A  diastolic  thrill  just  to  the  left  of  the  mid-sternum 
may  be  detected  in  many  instances,  and  a  presystolic  thrill  is  also  dis- 
coverable very  rarely.  The  pulse  is  eharaeteristic;  it  is  quick,  jerking, 
•and  full,  but,  upon  striking  the  finger,  recedes  abruptly,  and  is  known 
as  tbe  (Jorrlfitm  or  wuter-hajmner  puhe.  This  sudden  collapse  of 
the  pulse  is  most  decided  when  the  arm  is  held  in  a  vertical  position. 
Its  distinctive  characters  are  not  always  appreciable  after  compen- 
sation is  lost,  A  glance  at  the  sphygmographic  tracing  will  show 
sudden  rise  and  fall,  with  absence  or  delay  of  the  secondary  wave 
(vide  Fig.  50). 

Percussion. — Cardiac  dulness  is  coextensive  with  the  impulse,  ex- 
tending downward  to  the  eighth  rib,  and  to  tbe  left  as  far  aa,  or  even 
beyond,  the  anterior  axillary  line.  Later,  enlargement  of  the  left 
auricle  may  cause  dulness  upward  and  to  the  left  of  the  sternum.  En- 
largement of  the  right  ventricle  causes  an  increase  of  dulness  to  the 
right.     When  the  dilatation  exceeds  the  hypertrophy  the  area  of  dul- 
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ness  will  be  much  extended  transversely  and  slightly  upward^  tTie  apex 
now  being  more  rounded.' 

On  aiisetdtation  -a  diastolic  murmur  becomes  audible  below  and  to 
tbe  left  of  the  aortic  c;irtilji<^t*  over  the  mid-i^terntim,  and  down  along  its 
left  edge ;  this  is  produced  below  the  aortic  valve  and  in  the  left  vea* 
tricle.  From  the  xyphoid  it  may  be  trarLsmitted  to  the  left  as  far  as  the 
spinal  column.      It  mux  be  heard   in  the  vessels  of  the  neck  and,  very 


Fig.  4i»,— Normiil  pulsc-tm^iDg. 


riy,  in  the  radials ;  occasionally  its  seat  of  greatest  intensity  is  at 

the  aortic  cartilage,  and,  rarely,  at  the  apex,  as  in  a  CAse  under  my  own 
care  at  present.     The  rhythm  of  the  murmur  can  be  most  Veadily  de- 


Fig.  dO.— Pulse- tnuslng  in  a  caaie  of  aortic  regui^ttation  (William  HofltaiAn). 

termined  by  aui^culting  over  the  base,  for  while  the  ptilmonic  second 
sound  is  Ui^ually  uudible  at  the  apex  (the  murmur  appearing  to  follow  it), 
it  is  not  90  whi'U,  as  sometimes  happens,  the  raurmyr  is  quite  loud.  The 
6r8t  sound  is  often  dull,  indefinite,  and  widely  diffused,  owing  to  left 
ventricular  hypertrophy.  In  quality  this  murmur  is  usually  soft  in 
character,  blowing  (long-drawn),  and  frc*|uently  musical ;  sometimea, 
however,  it  is  somewhat  rough  and  loud.  In  most  instances  a  systolic 
murmur,  brief  and  harsh  in  character  and  transmitted  into  the  vessels 
of  the  neck,  is  also  discovered  over  the  aortic  region  (double  aortic). 
The  presence  of  the  murmur  with  the  first  sound  is  not  diagnostic  of 
actual  aortic  stenosis.  It  is  more  often  due  to  a  raere  roughening  of 
the  semilunar  segments  or  of  the  intima  of  the  aorta.  In  advanced 
cases  a  soft  systolic  murmur  is  commonly  heard  at  the  apex  ;  it  is  readily 
distinguished  from  the  diaj^tolic  murmur  by  its  rhythm,  and  is  occasioned 
in  most  instances  by  a  relative  mitral  incompetency.  Still  another  mur- 
mur^  of  rare  occurrence,  is  rolling  in  character  and  generally  presystolic 
in  time»and  may  be  heard  at  the  apex  over  a  limited  surface-area.  This 
May  be  accounted  for  by  the  presence  of  excessive  dilatation  of  the  left 

'  A  diJated  anrta  with  thieken«<]  walls — a  condUion  6onietIiucs  aiHOciate<i  with  aortic 
fe^un^iLalion — may  also  give  rise  to  abnormal  dulncfls  under  the  manubrium  uid  to  the 
leA  ol  the  sternum. 
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ventricle,  in  cansequenoe  of  wbicli  the  mitnil  leaflets  must  renmin  free 
in  the  blood-stream  during  tlie  diastole,  ntnl  here  tbeyset  up  vortiginoua 
movements  that  cause  the  presystolic  (Flint)  murmur.  Duroniez  dis- 
covered a  double  murmur  in  the  arteries  (femoral),  which  is  quite  fre- 
«|uently  present,  and,  in  view  of  its  duplex  character,  possesses  con* 
siderable  diagnostic  import.  Traube  has  described  another  arterial 
phenomenon  of  interest — a  systolic  sound  in  the  leg,  somewhat  resembling 
a  heart-sound,  but  exceedingly  short  and  sharp.  It  is  probably  due  to 
sudden  systolic  distention  of  vessels  that  were  previously  empty. 

The  diagnosis  demands  the  presence  of  a  diastolic  murmur^  the 
signs  of  left  ventricular  hypertro|ihy,  the  peculiar  arterial  pulsationSj 
and   the  characteristic  water-hammer  or   Corrigan  pulse. 

The  differential  diagnosis  will  be  considered  in  connection  with  the 
description  nf  those  complaints  with  which  aortic  incompetency  is  apt  to 
be  confounded.  (See  Aneurysm  of  the  Arch,  Hypertrophy,  Dilatation 
of  the  Heart,  etc.) 


AORTIC  STENOSIS. 

IQefillitiotl. — ^A  narrowing  or  stricture  of  the  aortic  orifice,  due  to 
thickening  or  adhesion  of  the  valve-segments,  and  causing  an  obstruc- 
tion to  the  flow  of  blood  into  the  aorta. 

Simple  aortic  stenosis  may  be  met  with,  thotigb  it  is  a  great  rarity* 
Its  development  is  soon  followed  by  more  or  less  valvular  incompetency, 
and  hence  these  affections  often  coexist.  It  may  be  secondary  to  aortic 
insufficiency,  but  only  rarely,  the  conditions  in  the  latter  disease  being 
unfavorable  to  the  development  of  the  former. 

Special  Ktiology,— Rarely  rheumatic  endocarditis,  and  still  less 
frequentiy  other  forms  of  acute  endocarditis,  cause  union  of  the  semi- 
lunar segments,  with  resulting  stenosis.  The  most  common  immediate 
causal  factor  is  a  alow  grifrtmM  of  the  aortir  ra!vi\  followed  by  cal- 
careous deposits.  The  more  or  less  immfdjile,  ritriil  valves  obviously 
narrow  the  aortic  orifice  and  oppose  a  barrier  to  the  outflowing  blood- 
current  from  the  left  ventricle  into  the  aorta.  The  aortic  ring  may 
be  the  seat  of  changes  similar  tn  those  just  tlcscrihed,  resulting  in  a 
moderate  grade  of  stenosis,  though  the  leaflets  tliemselves  remain  intact. 
The  lesions  are  most  frequently  to  be  regarded  as  a  part  of  tlic  general 
process  of  arterial  sclerosis,  which  is  most  markeil  in  the  region  of  the 
thoracic  aorta;  and  sometimes,  as  Peter  contends,  they  are  distinctly 
secondary  to  sclerotic  changes  at  the  root  of  the  aorta»  Tlie  coro- 
nary arteries  may  be  the  seat  of  changes  similar  to  those  noted  in  aortic 
regurgitation.  The  condition  is  also  rarely  congenital.  MttirM  who 
have  reached  advanced  years  are  especially  prone  to  aortic  stenosis,  for 
the  reason  that  atheromatous  processes  belong  peculiarly  to  that  sex 
and  period  of  life. 

Mechanical  Inluence  of  the  Lesion. — To  propel  the  normal  volume  of 
bloo<l  through  the  constricted  aortic  orifice  requires  increased  strength 
on  the  part  of  the  left  ventrtele,  and,  as  a  consequence,  the  latter  hyper- 
trophies.   This  hypertrophy  develops  very  slowly,  and  keeps  pace  with  the 
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progress  of  the  valvular  lesioiis*  The  undue  ventricular  tension  soroetim- 
iuJuces  more  or  less  sclerotic  cbange  ia  the  mitral  valves,  Hypertrf>j»H; 
of  the  left  ventricle  eventually  gives  way  to  extreme  dilatalioOt  and  al 
to  relative  mitral  incompetency  with  it^  unfavorable  influence,  firat  ufK»i 
the  pulmonary  and,  secondly,  upon  the  general  venous  cii^ 

Symptoms. — The  symptoms  date  from  the  commencenj  oln 

of  compensation,  often  many  years  after  the  onset  of  the  dise^ase.    Thei 
first  appearance  will  be  found  to  follow  some  unusual  muscular  effort 
the  operation  of  some  depressing  influence,  as  the  too  free  u»e  of  t 
bacco  or  alcohol.     They  are  due  to  disturbances  of  circnl 
from  a  gradual  secondary  dilatation  of  the  left  ventricle, 
unable  to  propel  the  normal  quantity  of  blood   into  the  aru»nai  trr^ 
Hence  anemia^  especially  of  the  brain  and  peripheral  parts  of  the  bod 
becomes  pronounced,  and  is  evidenced  by  such  symptoms  a«  syneon 
dizziness,  headache,  and  pallor.      Since  aortic   incompetency  usuall: 
manifests  itself  secondarily,  the  clinical  features  of  both  affections  ai 
sooner  or  later  variously  commingled.     In  cases  in  which  mitral  lesioni 
develop  they  are  overcome  by  comj)ensatory  enlargement  of  the  rigb 
ventricle:  the  latter  chamber  may  then  become  dilated  secondarily, 
which  event  tricuspid  regurgitation  and  the  symptoms  of  general  venoi 
engorgement  appear.     As  in  the  case  of  aortic  regurgitation,  so  in  an 
aortic  constriction,  difiJd  edema  of  the  feet  is   common  as  a   terminal 
8ympt4>m ;  marked  dropsy,  however,  is  uncommon.     From  the  fibroos 
deposits  on  the  segments,  as  well  as   from  any  small  ch>ts  behind  the 
valves,  emboli  are  apt  to  become  dislodged  by  the  forcible  blood^ntrea 
and  be  conveyed  to  the  brain  (cerebral  embolism),  to  the  spleen  (spleni 
embolism),  to  the  kidneys  {renal  embolism),  or  to  other  organs. 

Physical  Signs. — Inspection. — The  apex-beat   is  gradually  displa 
downward  and  to  the  left,  owing  to  left  ventricular  hypertropbv.      It 
as  a  rule,  slow,  forceful,  and  heaving,  but  less  frequently  it  may  be  lad 
ing  in  strength.     It  may  be  enfeebled,   diminished   in  arc^i  or  t\ 
absent,  owing  to  associated  emphysema. 

Palpation  discloses  the  forcible  and   heaving  impulse-Wat,    anl 
emphysema  be  present,  when  the  heart  and  its   movement   inoy  W  €H>a- 
cealed  and  the  apex-beat  become  impalpable.     A  marked  systolic  ihrili. 


Ftii.  51,— Sph>"fni<>fiTftia  ^>t  aortic  Altn.jiiii--.  iruui  u  iiiuu  ii^cil  nixiy  >c4i«. 

with  the  seat  of  greatest  intensity  in  the  aortic  region,  is  quite 
ally  present.     I   have   frequently  felt  this  thrill   in   the  apex 
though  not  so  intensely  as  at  the  base.     The  pulse,  in  this  dia 
small,  regular,  not  compressible*  and  of  normal  or  slightly  lefise&i 
quency.     The  spbygmographic  tracing  shows  slowness  of  the  ascev 
curve  and  a  gradual  formation  of  the  descending  line  {vide  Fig. 
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Percmmm, — ^Though  there  is  developed  in  all  cases  hypertrophy  of 
the  left  ventricle,  the  area  of  cardiac  dulness  is  almost  entirely  depend- 
ent upon  the  degree  of  emphysema,  if  any  he  present.  In  the  absence 
of  this  condition  the  dulness  is  increased  to  the  left  and  downward,  and 
especially  so  when  insufficiency  of  the  %'alve  supervenes^ 

AuMeultatioti, — A  systolic  murmur,  harsh  in  (juality,  most  audible  at 
the  aortic  cartilage  (the  second  right),  and  transmitted  into  the  carotids, 
is  present  in  typical  aortic  stenosis.  When  non -compensation  is  ad- 
vanced the  murmur  is  neither  so  rough  nor  so  loud,  and  <|nite  late  it 
may  be  missing  altogether.  As  aortic  imcompetency  is  commonly 
associated,  a  regurgitant  or  diastolic  murmur  is  also  heard,  forming  a 
double  or  seesaw  murmur,  the  stenotic  bruit  more  or  less  completely 
masking  the  regurgitant.  A  soft,  blowing  iipieal  murmur  (with  the 
systole)  is  not  infrei^uent  in  the  advanced  stage  or  after  relative  insuf- 
ficiency of  the  mitral  valves  has  appeared.  The  second  sound  is  faint 
or  inaudible  on  account  of  the  diminished  Wood-tension  in  the  aorta  and 
the  character  of  the  valvular  lesion. 

The  diagnosis  demands  the  concurrence  of  the  following  signs:  a 
systolic  thrill,  most  marked  at  the  base  ;  a  tense,  small,  somewhat  slow 
pulse ;  indications  of  left  ventricular  hypertrophy  (unless  emphysema 
be  present) ;  a  rough,  loud,  systolic  murmur  at  the  aortic  cartilage  and 
propagated  into  the  vessels  of  the  neck. 

Differential  Diagnosis, — A  calcareous  plate  lying  on  the  intima  of  the 
aorta  and  a  markedly  roughened  condition  of  the  aortic  segments  are 
conditions  fretjuently  mistaken  for  aortic  stenosis,  since  they  give  rise 
to  a  murmur  possessing  many  of  the  characteristics  of  the  one  above 
described.  These  murmurs,  however,  are  seldom  mustcah  while  the 
murmur  of  aortic  stenosis  is  often  distinctly  so;  moreover,  the  second 
sound  is  decidedly  accentuated,  while  in  aortic  stenosis  it  is  faint  6r 
absent.  In  ehroide  Brighf^  disease  with  arterial  sclerosis  and  left 
ventricular  hypertrophy  a  murmur  of  maximum  intensity  may  be  devtd- 
oped  at  the  base  ;  but  here  the  urinary  symptoms,  together  with  inten- 
sification of  the  second  sound,  are  sufficient  to  establish  a  positive  dis- 
crimination. In  aortic  regurgitation  a  systulic  murmur  frequently  co- 
exists, but  it  cannot  be  reckoned  as  indicating  actual  .stenosis  unless  it 
has  a  musical  quality  and  unless  a  systnlic  thrill  can  be  felt  on  palpa- 
tion. In  chlorosis  and  other  forms  of  anemia  basic  murmurs  are  con- 
stant concomitants  ;  the  anemic  murmurs  are  soft  and  distant,  and  not 
harsh  ;  the  intense  thrill  and  hypertrophy  are  absent  also.  The  venous 
hum  may  also  be  heard  in  the  veins  of  the  neck. 


MITRAL  INCOIflPETENCY. 

{Miiral  Regurgitation  ;  Mitral  InsufficitHnj.) 

Befinition, — ^Impcrfect  closure  of  the  mitral  valve  due  to  rupture 
or  contraction  of  the  mitral  leaflets.  It  is  also  caused  by  dilatation  of 
the  left  ventricle  and  hy  a  diseased  condition  of  the  chorda?  tendineje. 

Pathology*- — This  is  the  most  frequent  form  of  organic  disease  of 
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the  heart.     Thomas  G.  Ashtoii,'  from  clinical  obHervatioQ  of  1012 
of  heart-affection,  comj>ris.ing  all  the  different  varieties,  f- 
per  cent,  were  instances  of  mitral  regurgitation.     The  \ 
lesions  are  of  three  kinds:  {a)  Acute  or  chronic  endocarditis,  leading  I 
contraction  and  deformity,  particularly  curling,  of  the  margins  of 
valve;  {h)  contraction   (shortening)  of  the  chordic  tendinci^;  and 
relative  insufficiency  from  excessive  dilatation  of  the  left  ventricle  i 
segments  being  healthy).     Adhesion  of  a  segment  with   the  wall* 
the  ventricle  occurs  rarely,  but  may  result  in  incompetency. 

Mechanical  Influence  of  the  Lesion.— The  mitral  leaflets  normally  clot^ 
and  prevent  the  reflux  of  the  blood  from  the  left  ventricle  into  the  Ufl 
auricle  with  each  cardiac  systole.     Hence   incomplete  closure  of  t§F 
mitral  segments  allows  a  portion  of  the  blood  to  return  into  the  left 
auricle  during  the  systole.     This  regurgitant  wave  meets  and  offen*  an 
obstacle  to  the  normal  blood*current  coming   simultuneously  from   th« 
pulmonary  veins  into  the  left  auricle*    It  is  clear  that  vortigiuoua  lotifJ 
ments  must  result  under  these  circumstances  and  give  rise  to  a  munniff 
The  double  blood-current,  entering  the  left  auricle  during  the  systole 
of  the  left  ventricle,  causes  over-filling  (hence  dilatation)  of  the  left 
auricle,  and  thus  induces  compensatory  hypertrophy  of  the  left  auricle^ 
since  its  labor  has  been  increased,    (^During  the  next  diastole  the  abnor- 
mally large  contents  of  the  auricle  arc  passed  under  increased  prefltfure 
into  the  left  ventricle,  producing  over-distention  (dilatation)  of  that 
chamber*     This  increased  volume  of  blood  in  the  ventricle  is  not 
expelled  into  the  aorta,  but  a  portion  of  it  returns  into  the  left  auric 
Thus  the  left  ventricle,  in  consequence  of  its  increased  labor,  becoD 
hypertrophied  as  well  as  dilated.l  Under  these  circumstances  the  volu| 
of  blood  that  is  poured  into  the  aorta  remains  about  nonnaU  and  hei 
the  arterial  tension  for  a  longer  or  shorter  period  is  also  normal.     So 
the  cardio-pulmonary  circulation  becomes   impeded*      The  blood   that 
returns  into  the  left  auricle  must,  by  reason  of  pressure,  offer  increased 
obstruction  to  the  outflow  of   blood  from  the  pulmonary  reins,  mnd  Cll# 
pressure  in  the  latter  must,  in  turn,  be  similarly  increased.     The  Clfl 
rent  of  the  blood  through  the  pulmonary  capillaries  and  branches  of  dP 
pulmonary  artery  is  thus  retarded,  owing  to  extension  of  the  process  of 
over-filling  in  a  backward  direction.     The  walls  of  tht*  lung-vrsf*' ' 
the  seat  of  a  sclerotic  process,  and  present  an  abnormal   ob^t  i 
the  passage  of  the  systolic  wave  from  the  right  ventricle  to  \x\ 

end  of  the  cardio-pulmonary  arc;  in  consequence  of  this  the  ^  cflj 
tricle  becomes  dilated  and  hypertrophied.  The  abnorroalty  inci^a^fl 
tension  in  the  pulmonary  vessels  is  shown  by  the  accentnated  pulmumP 
second  sound.  Thus  the  right  heart  compensates  the  lesion  in  the  lefv 
though  to  supply  an  adequate  amount  of  bhxHl  to  the  peril  '  "  rteries 
the  left  ventricle  must  maintain  its  proper  degree  of  hyp*  .  ,     As 

soon  as  this  harmonious  balance  is  disturbed,  either  as  the  result  of  in- 
crease in  the  degree  of  incompetency  or  of  failure  of  muscular  poi 
the  progress  of  the  blood  from  the  right  auricle  to  the  right  ventricli 
hindered.     Increased  pressure  in  the  right  auricle  i       '  dilatat} 

of  its  chamber,  with  subsequent  general  venous  con^^  a  natal 

backward  effect  {vide  Tricuspid   Regurgitation).     It  ia  now  »ct*n  that 
I  Mtdie^  N€v.%  June  30,  1S94. 
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when  tlie  right  heart  fails  a  lessened  amount  of  blood  reaches  the  left 
rentricle,  and  hence  an  abnorniiilly  small  amount  finds  its  way  into  the 
^•orta ;  this  fact  explains  the  presence  of  the  low  arterial  tension  late  in 
the  disease.  Hypertrophy  of  the  left  ventricle  in  this  disease  has  also 
been  attributed  in  part  to  the  augmented  tension  in  the  general  capillary 
T€9»els  that  is  occasioned  by  the  venous  stasis. 

Special  Etiology*~(a)  Jlkemnatie  endoearditiM  is  the  most  fre- 
i|uent  cause,  though  mitral  regurgitation  also  results  less  frequently 
from  acute  endocarditis  due  to  other  causes,  {b)  It  may  be  a  piart  of  a 
gt'ueral  art erio-He! erotic  pmcem^  this  group  of  cases  being  caused,  not 
ra  rely,  by  syphilis  and  alcohol,  (r )  A  d  imaged  ro  n  d  it  to  n  of  th  e  co  iu  m  n  ce 
cttruetT  or  ehordir  ti'tHhrncp,  if  it  weakens  their  structures  so  as  to  allow 
the  free  edges  of  the  segments  to  pass  beyond  the  plane  of  the  orifice, 
produces  mitral  insufficiency,  (d)  It  may  arise  in  the  course  of  aortic 
vahular  disease  (a  secondary  mitral  aftection),  and  is  then  excited 
mainly  by  undue  tension  of  the  blood  in  the  left  ventricle.  Here  the 
lesion  is  of  a  mild  grade,  as  a  rule,  [c)  It  is  frequently  occasioned  by 
c  nlarge m  c  n  f  of  th  e  left  a  u  r  ie  u  io  -v  eji  t  ricu  la  r  ring^  resulting  fro  m  e  x  c ess  i  v  e 
dilatation  of  the  left  ventricle,  as  in  aortic  incompetency,  aortic  stenosis, 
long-continued  fevers,  and  the  graver  anemias  (relative  incompetency).  (/) 
Ulcerative  endocarditis^  either  by  perforating  or  producing  rupture  of  the 
valve-curtains  or  by  destroying  the  chordie  tendinese,  may  bring  about 
mitral  incompetency.  Among  predisposing  factors  age  and  sex  are  worthy 
of  special  mention,  the  incompetency  occurring  with  greatest  relative  fre- 
quency in  young  adults  (from  twenty  to  thirty  years  of  age,  according  to 
Ashton's  figures),  and  somewhat  more  commonly  in  males  than  females. 

SymptoillS- — I}unng  Cojitpensatioti^ — In  healthy  persons  the  com- 
pensatory forces  keep  pace  with  the  valvular  lesions  for  an  indefinite 
and  usually  lengthy  period,  during  which  time  there  may  be  an  entire 
absence  of  symptoms.  When  present  they  are  dependent  upon  dis- 
turbances of  the  cardio-pulnionary  circulation  that  are  occasioned  by  trivial 
causes,  such  as  excitement,  going  up  stairs,  or  other  forms  of  active 
physical  exertion.  Under  these  circumstances  the  force  of  the  regurgi- 
tant current  is  increased  (by  the  hypertrophied  left  ventricle),  thus  pro- 
ducing more  or  less  pulmonary  congestion  thnt  may  proceed  to  edema 
of  the  lungs  or  hemoptysis.  The  condition  is  usually  a  temporary  one, 
and  is  attended  by  dyspnea,  palpitation  of  the  heart,  a  short,  hai-king 
cough,  and  expectoration  of  ii  frothy  serum  that  may  be  blood-stained. 
The  relation  existing  between  the  severity  of  the  dyspnea  and  the 
degree  of  active  physical  exertion  is  p>ositive  and  vital.  Shortness  of 
breath  may  be  the  sole  feature  during  a  long  period.  The  rational 
symptoms  rurelv  warrant  a  suspicion  of  the  existence  of  mitral  disease 
until  compensation  has  failed*  but  the  patient  s  appearance  often  indicates 
heart-disease.  The  face  is  pale  and  the  fcjitures  [leaked,  the  eyes,  lips, 
and  ears  are  dusky^  and  the  minute  vessels  of  the  cheeks  are  prominent. 
Clubbing  of  the  finger  nails  is  observed  most  frequently  in  the  yount^. 

After  Failure  of  ComptJisatiotK — ^Failure  of  compensation  implies 
failure  of  the  right  ventricle  to  force  the  normal  quantity  of  blood 
through  the  left  heart,  with  accompanying  congestion  of  the  lungs, 
followed  by  engorgement  of  the  systemic  veins.  The  latter  process 
begins  at  the  right  heart  and  proceeds  toward  the  periphery,  involving 
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the  viscera,  mucous  membranes,  and  extremities  until  it  is  anivertfd. 

The  pulraooic  symptoms  above  detailed  are  now  more  marked,  jmrticu 
Ifirly  the  dyspnea  (which  nmy  be  constant),  cough  (with  expectomtioi 
of  alveolar  epithelium  containing  brown  pigment-granules),  and  ca 
palpitation   with   arrhythmia.      Pain  is  rare    unless    stenosis    coex 
General  venous  engorgement  manifests  itself  by  an  enlargetuetit  of  th* 
liver  and  of  the  spleen,  in   the  features  of  gastro-intestinal  eatarrli,  i 
hemorrhoids,  in  marked  cyanosis  of  the  surface,  and  in  the  pa^^sage  ol 
a  scanty  albununous  urine  containing  tube-casts  and  blood-corpuscle*. 
Dropsy  foUows,  beginning  in  the  feet  and  progressing  upward,  untiLi 
finally  the  trunk  and  the  serous  sacs  are  involved.     By  stimulation  th 
heart  may  be  reinforced,  and  all  of  the  unfavorable  symptoms  d*  r 

in  consequence,  but  this  is  not  for  long,  as  a  rule.      I  have  at  » 

under  observation  a  cjise  in  which  not  less  than  half  a  dozen  \u&\ 
of   broken   compensation   have   occurred   at   intervals  of  six  to 
months,  all  of  which  have  been  successfully  overcome.*     All   fin 
prove  fatal,  and  there  comes  a  time  when  compensation  cannot  be  n 
stored  and  the  end  is  reached  by  an  uninterrupted  downward  course. 

Physical  Signs. — Impevtion. — The  precordia  is  prominent,  particu- 
lai*ly  in  children,  and  the  ares  of  the  apex-beat  is  enlargt^d,  later  becom- 
ing diffuse  and  wavy.  It  is  carried  to  the  left  and  downward,  corre- 
sponding with  the  degree  of  hypertrophy  of  the  left  ventricle,  A  pul- 
sating epigastrium  is  in  frequent  association,  particularly  after  dilata- 
tion of  the  right  ventricle  appears.  With  the  failure  of  the  right  heart 
also  come  wavy  pulsations  in  the  cerv^ieal  veins,  and  occasionaUj  m  mild 
grade  of  jaundice. 

Palpation  sometimes  discovers  a  thrill  at  the  seat  of  the  apex-heat, 
that  is  synchronous  with  the  first  sound.  The  impulse  during  the  stagi 
of  full  compensation  is  forceful  and  heaving,  but  with  the  beginning  ol 
lailure  of  compensation  it  grows  feeble  and  irregular,  and  late  in  th 
affection  is  excessively  weak  and  arrhythmic.  The  pulse  bears  a  def 
nitc  relation  to  the  apical  impulse.  Thus  it  is  regular  and  full  du 
ing  the  compensatory  period  (though  at  times  the  tension  is  slightl; 
lowered),  but  becomes  smalL  easily  compressible,  and  exceedingly  irre^ 
ular  during  the  period  of  broken  compensation.  The  latter  pul 
characteristics  become  esjiecially  pronounced  near  the  close. 

P(frt'M*r^*V>/i.— The  dull  area  is  increased  to  the  left,  extending  fr 
(fuently  to  the  anterior  axillary  line ;  and  also  to  the  right,  fri^juentl; 
from  I  to  1  inch  (1.2-2.5  cm.)  beyond  the  right  sternal  margin.      Di 
tation  of  both  ventricles  exerts  a  widening  influence ;   hence  cardi 
dulness  is  increased  more  laterally  than   vertically, 

Aimndtatum  reveals  a  syst^ilic  murmur,  which  exhibits  ila  gr«^t< 
intensity  at  the  apex  (see  Fig.  52).      Umjuestionably,  this  tnunuar  ii 
also  conducted,  though  rarely,  to  the  tricuspid  and  pulmonary  valr^ci 
Baltha7.ar  Foster  first    called    attention    to  the  fact  that  the  murDinr 
of  mitral  regurgitation  may  be  loudest  at  the  base  of  the  heart  a 
at  times  audible  only  in  that  situation — an  occurrence  that  has  sin 
been  confirmed  by  a  number  of  authorities.     It  is  sometimea  andii 
in  the  recumbent  posture  and  inaudible  in  the  erect.     From  lbs  •] 

^  NeiBflect  of  hyirienic  pr«t^mionfi,  and  intercurrent  coinpUinla  of  virlmis  0 
determine  the  occur rvof*;  cif  failur?  of  compt^nsation. 
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it  is  transmitted  to  the  kft  as  far  as  the  angle  of  the  scapula,  with 
progressively  diminisliing  clearness.  It  has  a  blowing  quality,  and  fre- 
fiuently  ends  in  a  musical  tone.  Over  the  third  left  costal  cartilage, 
and  frequently  at  the  apex,  there  is  heard  the  accentuated  pulmonic 
second  sound,  due  to  the  increased  tension  in  the  pulmonary  vessels  that 
is  engendered  by  the  hypertrophy  of  the  right  ventricle.  ijomhined 
murmurs  may  be  heard,  and  not  infre<|uent!y  a  rough,  rolling,  or  rum- 
bling presystolic  murmur  is  detected.  A  frequent  late  occurrence  is  the 
secondary  dilatation  of  the  right  ventricle,  causing  relative  tricuspid 
insufficiency  with  its  characteristic  soft,  low-pitched,  systolic  murmur, 
heard  best  at  the  ensiform  cartilage.     A  spurious  diastolic  murmur  may 


Fto.  62.— 1,  Seat  of  Kreatett  Intensity ;  2,  direction  of  chief  trADsmlssfon :  K  boundary  line  of  lela* 
tive  dulneti ;  4,  lioundary  line  of  abeolnte  duln«^^  {moditled  from  SahLl). 

be  noted,  though  rarely,  when  the  sounds  are  timed  with  the  pulse. 
This  is  due  to  the  fact  that  occasional  systoles  are  too  weak  to  cause 
a  radial  pulse. 

DiagtiOSiS. — In  the  presence  of  the  following  group  of  features  the 
diagnosis  is  set  at  rest :  A  marked  broadening  of  the  area  of  cardiac 
dulness ;  a  systolic,  apkal  murmur  that  is  conveyed  to  the  left  axilla 
and  may  be  heard  even  at  the  back ;  and  a  decided  accentuation  of  the 
pulmonary  sound.  Obviously,  the  latter  sound  becomes  feeble  after 
dilatation  of  the  right  ventricle  has  occurred.  A  systolic  thrill  is 
of  the  highest  diagnostic  importance,  but  is  unfortunately  absent  in 
erhaps  a  majority  of  the  cases.  Free  regurgitation  through  the  mitral 
Orifice  may  be  safely  inferred  when  the  following  signs  are  concurrent: 
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(a)  An  absence  of  the  sound  of  mitral- valve  tension,  a  marmor  replacing 
the  first  sound;  {b)  accentuation  of  the  pulmonic  second  sound;  (^ 
an  enlarged  area  of  the  left  cavity ;  {d)  an  enlarged  area  of  the  right 
cavity  (Sansom). 

Differential  Diagnosis. — There  are  two  organic  lesions  of  the  heart 
that  are  sometimes  mistaken  for  mitral  incompetency,  since  both  are  ac- 
companied by  a  systolic  murmur — the  one  aortic  itenosiSy  and  the  other 
tricuspid  regurgitation.  How  to  distinguish  mitral  from  tricuspid  in- 
competency is  a  question  that  will  receive  due  attention  when  the  latter 
disease  is  considered.  Aortic  stenosis  generates  a  systolic  marmor,  but 
it  is  loudest  over  the  base,  and  is  transmitted  through  the  great  vessels 
of  the  neck ;  while  the  mitral  systolic  is  most  mtense  over  the  apex  and 
is  transmitted  far  to  the  left.  In  mitral  incompetency  the  pulmonary 
second  sound  is  accentuated ;  in  aortic  stenosis  it  is  not.  In  mitral  in- 
competency both  ventricles  are  enlarged,  as  shown  by  percussion  and 
other  signs ;  in  aortic  stenosis  the  left  is  chiefly  enlarged  during  almost 
the  entire  course.  In  mitral  incompetency  a  thrill,  most  marked  over 
the  apex-beat,  may  be  felt ;  in  aortic  stenosis  a  thrill,  rough  and  having 
its  chief  seat  at  the  base,  is  common.  Other  minor  points  of  distinction 
are  furnished  by  the  peculiarities  of  the  pulse,  the  age  of  the  patient, 
and  other  etiologic  factors. 

Functional  and  other  harmless  murmurs  are  often  confounded  with 
mitral  insufficiency.  The  considerations  on  which  the  greatest  depend- 
ence is  to  be  placed  in  the  differentiation  are  to  be  found  in  the  sub- 
joined table: 

Mitral  Incompetenct.  Functional  and  Harmlbss  Mcrmuis. 

History. 

Previous  history  of  rheumatism  or  other      History  of  causal  factors  of  one  or  other 
disease  causafli^  related.  form  of  anemia,  or  of  Graves*  disease. 

Frequently  there  is  definite  knowledge  of      No  such  association, 
rheumatism  and  organic  heart-disease, 
in  combination  in  the  same  individual. 

Physical  Signs. 

Inspection. — Dusky  lips,  ears,  etc. ;  later  Pallor  of  skin  and  mucous  surfaces  corn- 
wavy  pulsation  m  veins  of  neck.  mon. 
Pa//>a<ion.--Finger-tip8  placed  over  apex-  Finger  not  lifted  by  the  impulse,  which 
beat  forcibly  lifted,  rulse-tension  some-  often  cannot  be  felt.  Pulse-tension  pro- 
what  lowered  and  not  prolonged.  Im-  longed  and  arterial  pressure  increased 
pulne  displaced.  generally.  Impulse  not  displaced. 
iVcti««tow.— -Evidence  of  dilatation  of  Dilatation  of  rignt  auricle,  but  only  in 
both  ventricles.                                                 about  one-half  of  the  cases,  giving  rise 

to  dulness  above  or  to  the  right  of  the 

right  edge  of  sternum. 

Auscultation. — A  systolic   apex-murmur      Soft  systolic  murmur  at  apex  (maybe. 

(often  musical),  with  characteristic  area  though  rarely,  transmitted  to  axilla), 

of  transmission.  usually  preceded  by  or  associated  with 

a  basic  systolic  murmur  and  a  venous 
hum  in  the  veins  of  the  neck. 

To  differentiate  the  murmur  of  relative  mitral  incompetency  is  diffi- 
cult, though  in  many  instances  it  can  be  accomplished  with  reasonable 
certainty.     It  rests  upon  two  points :  {a)  the  character  of  the  murmur, 
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which  is,  as  a  rule,  softer  an*l  less  intense  than  that  due  to  valvular 
lesions;  and  (6)  the  antecedent  history  of  the  patient.  Thus,  relative 
ingufiiciencT  of  the  mitral  segments  probably  exists  in  patients  in  the 
middle  period  of  life,  and  particularly  in  those  in  whom  the  previous 
history  furnishes  such  etiologic  Victors  as  renal  disease,  eyphilis,  or 
alcoholism ;  or  in  persons  ivho  exhibit  arterio-sclerosis  or  organic  dis- 
ease of  the  aortic  valve  and  an  apex-systolic  murmur.  On  the  other 
hand,  if  the  signs  of  mitral  regurgitation  occur  in  a  youncrer  subject 
or  in  one  who  has  been  afflicted  with  acute  or  subacute  rheumatism, 
it  is  highly  probable  that  the  mitral- valve  segments  are  the  seat  of 
chronic  endocarditis  of  rheumatic  origin.  Again,  if  present  in  chronic 
renal  disease,  with  concurrent  symptoms  of  high  arterial  tension  and  of 
left  ventricular  hypertrophy — accentuation  of  the  aortic  second  sound,  a 
mitral  systolic  murmur — it  is  to  be  regarded  as  being  due  to  relative  in- 
sufficiency. I  believe  that  a  rare  scfjuel  of  mitral  incompetency  is  mitral 
stenosis,  owing  to  the  contraction  of  the  auriculo-ventricular  orifice, 
with,  in  some  instances,  progressive  cohesion  of  the  free  edges  of  the 
leaflets  from  the  base  upward. 
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Definitioxi. — Constriction  of  the  left  auriculo-ventricular  orifice, 
due  either  to  a  thickening  or  adhesion  of  the  segments.  With  few 
exceptions  adhesions  of  the  free  borders  of  the  valve  or  of  the  cbordsB 
tendinese  obtain. 

Special  Pathology  and  Etiologry*— It  is  to  be  recollected  that 
the  constriction  may  be  almost  inappreciable,  and  yet  that  an  uneven, 
roughened  surface  be  presented,  producing  a  murmur  as  the  blood-stream 
enters  the  ventricle;  on  the  other  hand,  a  high  degree  of  constriction 
may  be  encountered.  Thus,  in  the  futtnel-gh aped  form  of  mitral  stenosis 
the  aperture  may  be  so  small  as  scarcely  to  admit  the  passage  of  a  goose- 
quill.  When  moderate  in  degree  the  tip  of  the  index  finger  is  admissi- 
ble; in  the  biittoH-hole  form  the  slit  may  be  so  narrow  as  not  to  allow  an 
object  larger  than  a  shirt-button  to  pass  through  it.  The  funnel  vari- 
ety is  common  in  children,  and,  in  occasional  instances,  is  possibly  a 
congenital  condition,  while  the  button-hole  variety  is  comparatively  rare 
in  childhood.  In  adults,  however,  the  funnel-shaped  constriction  is  rare, 
while  the  button-hole  valve  is  f(uite  common:  in  62  pogfnwrtem  exam- 
inations only  3  showed  funnel-form  contraction  (Hay den  and  Fagge). 
Mitral  stenosis  is,  as  a  rule,  dependent  upon  a  mild  or  limited  endoc4ir- 
ditis  that  is  usually  of  rheumatic  origin.  It  is  more  common  in  young 
adults  and  in  children  after  the  fifth  year  than  in  older  persons,  and  it 
is  more  frequent  in  females  than  in  males,  for  the  reason  that  the  affec- 
tions that  are  causally  related  to  emiocarditis  occur  more  frequently 
in  the  former  sex  (rheumatism,  chorea,  chlorosis).  The  endocarditis  of 
measles  and  scarlatina  may  also  lead  to  narrowing  of  the  mitral  orifice, 
and  I  quite  agree  with  Osier  in  the  belief  that  whooping-cough,  owing 
to  the  great  strain  that  it  imposes  upon  the  heart-valves,  may  be  account- 
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able  for  certain  cases*     In  adults  arterio-sclerosifl  and  chranic 
may  induce  fibroid  changes  in  the  mitral  leaflets,  with  rei^ultinfl 

Heckanieal  Influence  of  the  Lesion. — ^On  account  of  the  ob 
of  the  blood-stream  at  the  mitral  orifice  during  diastole,  the  Cask  of  thi 
left  auricle   becomes  greater  than  normal,  and  in  consenuenoe  of  lluf  i 
walls  hypertrophy.     They  may  be  found  to  be  one-fourth  or 
half  inch  (1.2  cm.)  in  thickness,  the  normal  thickness  being  only  thrtt^ 
twentieths  of  an  inch  (3.7  mm.).     Under  these  circumstances  dilatatioe 
of  the  auricle  comes  on  early,  and  in  the  later  stages  it  m«y  be  ejstretn« 
the  walls  now  becoming  much  thinner  than  in  the  normal  heart.     For  i 
varying  period  of  time  the  increased  power  of  the  heart  due  to  hyj 
trophy  of  the  left  auricle  and  that  due  to  an  increase*! 
circulation  that  h  the  result  of  the  mitral  lesion  are  ♦ 
At  a  comparatively  early  period,  however,  the  auricle  can  no  longer  main 
tain  this  equilibrium ;  and  then,  owing  to  retardation  of  the  current  froa 
the  pulmonary  veins  to  the  auricle,  the  vascular  tension  in  the  lung»  tkui 
right  ventricle  is  increased.     The  right  ventricle,  in  seeking  to  overc 
the  obstruction,  becomes  greatly  hypertropbied  and  dilated,  and  late 
the  disease  tricuspid  incompetency  supervenes  with  itj*  usual  set|aenc 
The  hypertrophy  of  the  latter  chamber  counterbalances  the  lesion  darin 
the  greater  part  of  the  period  of  compensation.     For  a  brief  time  tb 
left  ventricle  exhibits  no  abnormal  proportions.     Later  and  at  antop«ii« 
its  cavity  is  found  smaller  and  its  walls  thinner  than  the  nonnal,  the 
conditions  being  due  to  its  abnormally  light  labor.     The  apex   of  lb 
heart  is  formed  almost  exclusively  by  the  greatly  enlargeil   right  veil 
tricle.    If  the  left  ventricle  be  hypertropbied,  it  is  owing  to  the  existenc 
of  associated  mitral  incompetency. 

Symptoms. — The  subjective  symptoms  are  scanty'  and  of  »ligli 
value  in  forming  the  diagnosis.     During  the  period  of  full  comprn!«ati<i 
there  may  be  an  entire  absence  of  symptoms  except  on  going  up  6U4i 
or  on  attempting  some  unusual  muscular  effort,  when  dyspnea  ap^ 
The  vegetations  previously  described  are  sometimes  quite  friable, 
when  so,  may  be  swept  from  the  valves  into  the  circulation  and  give  rh 
to  the  phenomena  of  cerebral  embolism  (ajihasia  and  hemiplegia), 
same  conditions  may  arise,  and  in  the  same  way,  from  recurring  eu< 
carditis,  to  which  such  patients  are  specially  liable.     The  patient 
well-marked  cases  presents  an  anemic  appearance ;  a  stitch-like  pain 
the  apex^region  is  frequently  present,  and  active  exertion*  by  OTertax* 
ing  the  left  auricle,  induces  cardiac  palpitation  and  dyspnea. 

After  failure  of  compensation  the  symptoms  referable  to  the  pulmo- 
nary system  are  almost  identical  with  those  manifested  in  mitral  incom- 
petency. Owing  to  the  pulmonary  engorgement  the  dyspnea  ik  constant, 
and  is  increased  by  over-exertion.  After  severe  or  prolonged  physical  ex- 
ercise congestion,  followed  by  edema  of  the  lungs,  mav  supervene,  attended 
by  a  copious  blood-stained,  serous  expectoration.  True  hetnc»pty«t8  maj 
arise  from  time  to  time.  The  increased  tension  in  the  pulmonary  reioela 
being  practically  constant,  sclerosis,  followed  by  atheromatous  def^enera* 
tion  of  their  walls,  is  a  frequent  occurrence,  and  may  accidentally  reimM 
in  pulmonary  apoplexy.  Intercurrent  febrile  attacks  (due  usually  Ui  rfl 
curring  endocarditis)  are  common,  particularly  in  the  later  stagea^  and 
are  attended  with  marker!  aggravation  of  the  circulatory  dialurbancea. 
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Among  other  things*  mitral  steuosia  differs  from  mitral  incorapetency 
in  that  general  anasarca  is  rare,  though  enlargement  of  tbe  liver  and 
other  evidences  of  portal  congestion  (including  ascites)  are  not  wunting. 

Physical  Signs. — Itmpectio/t, — The  apex-beat  is  not  displaced  un- 
less there  be  excessive  enlargement  of  the  right  ventricle  or  associated 
hypertrophy  of  the  left.  There  is  u.^ually  present  a  visible  pulsation  in 
the  second  left  intercostal  space,  and  sometimes  in  the  third  and  fourth 
interspaces,  occasioned  by  increased  tension  in  the  pulmonary  artery ; 
and  there  is  also  a  diffuse  impulse  along  the  right  border  of  the  sternum. 
Epigastric  pulsation  is  common,  A  prominence  having  its  seat  over  the 
fifth  and  sixth  left  costal  cartilages  and  the  lower  half  of  the  sternum  ia 
observed,  particularly  in  chihiren.  After  failure  of  compensation  the 
impulse  is  feeble  ana  undulates,  witb  engorgement  and  pulsation  of  the 
jugular  veins. 

Palpation  discovers  a  presystolic  thrill  in  a  great  proportion  of 
cases.  In  certain  instances  active  physical  exertion  may  render  this 
appreciable,  or  when  in  the  recumbent  posture  on  tbe  left  side  the  ele- 
vation of  the  arms  may  accomplish  the  same  result.  It  is,  however, 
absent  in  rare  instances  before  failure  of  compensation  occurs,  and  more 
frequently  by  far  after  the  latter  event  This  fremitus  is  best  felt  over 
the  third  and  fourth  (less  frequently  the  fifth)  interspaces,  just  within 
the  nipple,  and  during  expiration.  It  commences  after  the  second  sound 
(during  the  diastole)  as  a  purring  fremitus,  increasing  steadily  in  volume 
and  intensity,  and  terminates  abruptly  with  the  severe  shock  of  the  new 
impulse.  The  fremitus  is  pathognomonic,  and  may  be  relied  upon  in 
the  absence  of  the  murmur.  The  heart's  impulse  is  most  forcible  over 
the  lower  portion  of  the  sternum  and  along  tbe  right  border,  being  due 
to  the  enlarged  right  ventricle ;  in  a  smaller  proportion  of  cases,  in  the 


Fig.  ^^S.— Sphyutini^rniroa  in  a  cast  of  mitral  stenosis  treated  by  extract  of  coiivallarla,  and  «nly 
•equ«ntly  by  nigltaltfi :  A,  before  treatmeutt  nhowitig  the  interpoliited  pulsAtioms ;  M,  after  treat- 
meat  (SAnAom). 

fourth  and  fifth  interspaces  to  the  left  of  the  sternum.  The  radial  pulse 
is  small,  compressible*  and  Uiarkedly  irregular  as  the  propulsive  power 
of  the  right  ventricle  diminishes-  The  sphygmographic  tracing  is  not- 
ably irregular  {vide  Fig.  53), 

Percussion  shows  an  extension  of  heart-dulness  to  the  right,  fre- 
quently 5  centimeters  (2  inches)  beyond  the  sternal  margin,  as  a  result 
<>f  hypertrophy  of  the  right  ventricle,  and  upward  as  high  as  the  sec- 
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ond  rib  od  either  side  of  the  sternum.     Increase  in  the  cmrdiae  duloiat^ 
to  the  left  also  occurs  not  infrequently,  and  is  attributable  to  exctnitiTe 
enlargement  of  the  right  ventricle,  though  more  often  of  the  left  fen- 
tricle  in  consequence  of  associated  mitral  insufficiency. 

AuHCitltation  reveals  a  rough,  presystolic  murmur*  Mrhirh  may  be 
characterized  as  churning  or  rolling,  acquiring  increased  intensitj 
toward  its  termination.  Its  point  of  greatest  pronunciation  la  just  above 
and  about  one  inch  within  the  normal  apex-beat.  The  area  of  traoi 
mission  is  generally  quite  limited,  not  exceeding  a  couple  of  inches  ii 
any  direction*  Griffith,  however,  has  shown  that  the  murmur  i>*  no 
seldom  widely  transmitted.  This  murmur  sometimes  exhibits  ntypic 
characters :  it  may  be  brief  and  low-toned,  and  may  be  audi  bit*  on  oiw 
occasion  and  then  disappear  for  a  considerable  period.  After  the  righ 
ventricle  becomes  weak  the  murmur  may  lose  its  characteristic  suddeij 
termination,  or  may  entirely  absent  itself  either  temporarily  or  pef 
manently.  In  most  cases  the  clear,  accentuated  first  sound  is  retains  ' 
even  though  the  murmur  disappears.  Improvement  in  the  mo8 
power  of  the  heart  as  the  result  of  judicious  treatment  may  cans 
murmur  to  reappear,  and  I  have  seen  such  an  occurrence  in  a  case 
ciatod  with  mitral  incompetency  at  the  Philadelphia  HospttaL  Fo 
purposes  of  diagnosis,  nothing  is  so  vitally  important  as  the  lime 
rhythm  of  the  murmur,  and  in  his  examination  the  observer  mu*«t  iher 
fore  palpate  the  heart,  and  not  the  radial  (tube,  while  practising  ati 
cultation.  The  finger  a.s  well  as  the  ear  will  thus  become  sensible 
the  systolic  shock  which  replaces  the  cardiac  impulse,  and  it  will 
noted  that  the  murmur  terminates  at  the  same  moment.  In  cases  to 
which  the  impulse  cannot  be  felt  the  finger  should  be  placed  over  one  < 
other  carotid,  since  here  the  pulse  is  practically  synchronous  with  it 
systole  of  the  ventricle.  In  the  vast  majority  of  tLe  cases  the  murmiii 
occupies  only  the  latter  half  of  the  diastole,  though  occasionally  it  ij 
sustained  throughout  the  whole  of  the  long  pause.  Owing  to  the  prea 
ence  of  right  ventricular  hypertrophy  the  pulmonic  second  sound 
greatly  accentuated,  being  distinctly  audible  at  the  apex,  while  th 
aortic  second  sound  is  often  absent  or  only  feebly  marked.  RedapU 
cation  of  the  second  sound  is  not  rare,  and  is  quite  characteristic  who 
it  occurs. 

Secondary  Murmurg, — As  previously  pointed  out,  the  mormur  of 
mitral  stenosis  may  succeed  that  of  mitral   incompetency,  but   thh  it 
comparatively  rare.      Neither    does  the  mitral    stenosis    follow   a«^rTr' 
valvular  disease,  save  in  the  rarest  instances,  and  in  the  vast   tnai      : 
of  instances  it  is  a  primary  affection.     Secondary  murmurs  ar* 
common,  however.     Among  these  the   bruit  of  mitral  incomi^' 
relatively  frequent.     After  compensation  is  ruptured  the  murmur 
tricuspid  inmfficienei/  usually  becomes  audible  at  the  lower  end  of 
sternum,  and  persists  until  the  end,     At  this  period  the  presv! 
murmur    undergoes  certain   modifications^  as  already  indicaled. 

Diagnosis. — The  distinctive  features  of  mitral  stenosis  mre— (1) 
presystolic  thrill  at  the  apex.     (2)  An   increase   in  the  precordial  dn 
ness   upward   and   to  the  right.     (*1)  A  murmur  which  {a)  has  its 
above,  yet  near,  the  normal  apex  beat;  (A)  is  usually  locali&ed;  («?) 
presystolic  in  time,  terminating  abruptly  with  the  systolic  shock  (s 
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impulse);  and  (tf)  is  "churning'' in  character.  (4)  A  marked  accen- 
tuation of  the  pulmonic  second  sound. 

Differential  Diagnoais.—When  the  murmur  of  mitral  stenosis  is  very 
brief,  it  is  difficult  to  eliminate  a  mere  roughening.  In  the  latter  con- 
dition, however,  there  is  no  increase  in  intensity  of  the  murmurs  on  ex- 
ertion or  when  the  arms  arc  uplifted,  and  there  is  no  right  ventricular 
hypertrophy.  From  simple  mitral  stenosis  the  lesion  of  mitral  inroin' 
petenci/  is  easily  distinguished  by  its  systolic  rhythm,  greater  area  of 
transmission,  and  by  the  soft,  more  flowing  character  of  its  murmur. 
A  combination  of  the  two  lesions,  however,  is  a  more  frequent  occur- 
rence than  that  of  pure  mitral  stenosis ;  and  under  such  circumstances 
it  is  with  great  difficuUy  that  the  two  murmurs  are  separated.  The 
presence  of  the  systolic  murmur  is  distinguishable  by  its  synchronism 
with  the  impulse  or  carotid  pulse,  and  by  its  area  of  transmission  to  the 
left  as  far  as  the  axilla.  If  now  the  stethoscope  be  applied  just  above 
and  to  the  right  of  the  norma!  apex,  a  limited  superficial  area  will  be 
found  where  a  presystolic  murmur  is  distinctly  heard.  Points  can  also 
usually  he  found  where  one  continuous  bruit,  covering  a  portion  of  the 
period  of  diastole  and  of  systole,  is  audible.  The  presystolic  murmur 
is  sometimes,  and  especially  after  failure  of  compensation,  entirely 
veiled  by  the  systolic. 

In  aortie  retiurf/itation  the  presence  of  a  presystolic  thrill  and  mur- 
mur has  rarely  been  recorded,  and  Fisher,  Phear,  and  others  have  called 
attention  to  their  presence  in  adhesive  pericarditis  as  well  as  in  simple 
dilatation.  When,  as  is  usual,  a  purely  diastolic  murmor  is  also  present 
in  the  aortic  area,  together  with  strong  correlative  evidence  of  aortic 
regurgitation,  the  diagnosis  of  mitral  stenosis  must  be  made  with  ex- 
treme caution* 
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Definitioii. — An  imperfect  closure  of  the  tricuspid  valve,  due  either 
to  a  dilatation  of  the  riglit  ventricle  that  is  secondary  to  mitral  or  lung- 
disease,  or,  less  frequently,  to  an  inflammatory  shortening  of  the  valves. 

Pathology  and  Etiology. — As  a  primary  disease  tricuspid  in- 
competency is  rare.  It,  however,  is  not  uncommonly  due  to  chronic 
organic  changes,  though  originating  in  fetal  endocarditis.  After  birth 
this  variety  is  most  common  during  childhood,  and  the  fre<|uency  of 
occurrence  is  in  inverse  rutio  to  the  age.  At  any  period  of  life,  how- 
ever, chronic  affections  of  the  lungs  or  organic  disease  of  the  left  side 
of  the  heart  may,  by  augmenting  the  tension  in  the  right  ventricle,  pro- 
duce chronic  interstitial  changes  in  the  tricuspid  segments.  These  lat- 
ter, however,  are  usually  of  mild  grade.  I  have  observed  in  autopsied 
cases  of  chronic  bronchitis  associated  with  emphysema,  and  in  pulmonary 
tuberculosis,  that  the  chief  reason  why  extensive  lesions  of  these  valves 
are  seen  so  rarely  is  to  be  found  in  the  fact  that  dilatation  of  the  right 
ventricle  is  soon  followed  by  relative  insufficiency,  and  thus  the  strain 
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is  in  great  part  removed  from  the  valves  themselves.  And  yet,  accord- 
ing to  the  statistical  studies  of  Byron  Bramwell,  the  tricuspid  valve  is 
implicated  in  50  per  cent,  of  all  cases  of  acute  endocarditis,  notwith- 
standing the  rarity  of  sclerosis  of  these  segments.  He  suggests  tfa&t 
the  acute  form  frequently  results  in  cure  because  of  the  relatively 
diminished  right  intraventricular  tension.  In  rare  instances  one  of 
the  leaflets  has  been  ruptured  by  straining.  The  relative  tricuspid  in- 
sufficiency, produced  in  a  manner  analogous  to  mitral  insufficiency,  is  an 
exceedingly  common  secondary  condition  in  affections  of  the  lungs  and 
heart  that  cause  hypertrophy  and  dilatation  of  the  right  ventricle  (mitral 
incompetency  and  stenosis,  emphysema,  sclerosis  of  the  lung). 

Secondari/  AUeratums* — In  tricuspid  leakage  every  systole  of  the 
right  ventricle  is  accompanied  by  a  reflux  of  venous  blood  through  the 
imperfectly  closed  tricuspid  orifice  into  the  auricle,  and  thence  into  the 
veins.  This  causes  venous  stasis  and  gives  rise  to  visible  pulsation,  and 
in  this  manner  the  engorged  pulmonary  circulation  is  relieved  to  some 
extent.  A  necessary  unfavorable  consequence,  however,  on  account  of 
the  reflux  current  from  the  right  ventricle,  is  the  lessened  blood-aupply 
to  the  pulmonary  arteries,  even  though  the  latter  are  found  to  be  en- 
gorged. The  already  hypertrophied  and  dilated  right  heart  now  under- 
goes further  enlargement  in  the  same  manner  as  in  the  hypertrophy  of 
the  left  ventricle  fallowing  mitral  incompetency,  though  not  to  the  same 
extent.  In  mitral  incompetency  the  right  ventricle  com|»ensates  the 
mitral  lesion  after  failure  of  the  left  auricle,  but  there  can  be  no  such 
effective  compensatory  reinforcement  after  failure  of  the  right  auricle  in 
tricuspid  incompetency,  since  the  right  heart  is  not  reanimated  by  i 
fellow  as  is  the  left.  The  blood-stream  flowing  into  the  right  ventricle 
during  the  period  of  diastole,  however,  is  abnormally  large,  owing  to 
moderately  increased  tension.  When  the  right  ventricle  fails  to  main- 
tain the  pulmonary  circulation,  progressive  ililiitation  of  its  chamber 
occurs,  with  a  proportionate  thinning  of  its  walls  until  its  dimensions 
are  enormous. 

Symptoms* — ^In  most  instances  the  indications  of  the  primary  or 
causal  afleetion  must  be  noted,  though  these  are  often  more  or  less 
screened  by  the  more  characteristic  features  of  the  disease  under  con- 
sideration. The  symptoms  of  tricuspid  incompetency  pomt  to  pftSdive 
congestion  of  the  lung,*^  and  engorgement  of  the  systemic  veina^  Mid 
they  have  been  described  in  connection  with  mitral  lesions,  CtartUae 
dropoff  is  common,  though  present  in  by  no  means  all  eases,  Frederick 
Taybir  ^  contends  that  tatriteH  is  absent  freijuently,  because  the  liver  acts 
as  a  diverticuhim  to  accommodate  the  excess  of  venous  blood. 

Physical  BignB.^^In»jfeetioti, — Venous  [*ul8ation,  caused  by  the  back- 
ward blood-wave  from  the  right  ventricle  at  each  systole,  is  a  path- 
ognomonic sign.  It  is  confined  to  the  lower  portion  of  the  jugular 
reins  so  long  as  the  valve  that  lies  above  the  jugularis  remains  closed, 
but  soon  this  yields,  and  then  the  veins  seem  to  pulsate  through  their 
entire  course  with  each  cardiac  systole.  This  is  best  seen  wlien  the 
patient  is  in  the  semi-recumbent  jjosture,  and  is  more  marked  in  the 
right  than  in  the  left  side.  The  subclavian  and  axillary  veins  may  also 
be  seen  to  pulsate,  but  rarely.  The  veins  appear  to  be  everywhere  eo- 
Lawet,  Nov.  22, 1890,  p.  1126. 
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gorged,  producing  a  cyanosis  that  m  more  noticeable  if  the  breath  be 
held  Mhen  in  full  respiration.  Tricuspid  incompetency  may  be  shown 
by  pressing  on  the  vein  with  the  finger  rather  firmly,  commencing  just 
above  the  clavicle  and  passing  upward,  thus  emptying  it  of  blootL  If, 
now,  the  right  ventricle  be  capable  of  producing  a  return  wave  gufii- 
ciently  powerful  to  overcome  the  valve  in  the  external  jugular,  pulsation 
is  seen  to  take  place — also  from  below — in  the  vessel  slowly  and  in- 
creasingly until  the  vein,  as  far  as  the  point  compressed,  becomes  filled. 
The  vein  fills  *'  by  jets  synchronous  with  the  heart-beat  *'  (Sansom)* 
Agjiin,  an  impulse  may  be  communicated  to  the  jugulars  from  the 
underlying  carotid  artery  *  if  this  be  the  true  explanation  in  any  given 
case,  the  light  pressure  upon  the  vein  below  does  not  arrest  the  pulsa- 
tion above,  as  is  the  case  in  tricuspid  incompetency.  Not  rarely  there  is 
noticeable  a  feeble  presystolic  venous  pulse,  due  to  the  weaker  contrac- 
tion of  the  right  auricle  as  compared  with  that  of  the  right  ventricle 
{anadiehrotie  venous  puhe).  The  area  and  seat  of  the  apex-beat  vary 
with  the  nature  of  the  positive  affection :  in  mitral  incompetency,  for 
example,  the  beat  is  displaced  to  the  left  and  downward,  while  in  un- 
complicated mitral  stenosis  no  appreciable  displacement  occurs.  To  the 
right  of  the  sternum  an  undulatory  pulsation  is  seen,  due  to  contraction 
of  the  right  auricle  and  ventriclej  but  this  is  not  characteristic,  since  it 
may  take  place  in  simple  mitral  stenosis  without  tricuspid  regurgitation. 
Epigastric  pulsation  is  almost  invariably  observed. 

Palpation  detects  the  heaving  impulse  of  the  right  ventricle  in  the 
upper  epigastric  region.  Khythmic  expansile  pulsation  of  the  veins 
of  the  liver  is  quite  characteristic  and  is  usually  detectable.  To  obtain 
this  sign  the  patient  should  lie  on  the  back  with  the  arms  raised,  and 
the  examiner  should  place  the  palm  of  his  left  hand  over  the  right  mid- 
axillary  region,  and  that  of  the  right  hand  over  the  upper  abdomi- 
nal region.  He  will  thus  be  enabled  to  feel  an  expansile  pulsation  of 
the  liver  synchronously  with  the  ventricular  systole.  This  is  to  be 
carefully  distinguished  from  mere  systolic  depression  of  the  organ  due 
to  the  impulse  of  an  enlarged  right  ventricle,  transmitted  through  the 
diaphragm  and  left  lobe  of  the  liver  to  the  epigastrium, 

Popoff  and  others  have  also  noted  an  inef|uality  in  the  radial  pulses 
in  tricuspid  regurgitation.  This  is  probably  due  to  the  pressure  of  the 
enlarged  auricle. 

PereuBsian. — The  extent  and  form  of  precordial  dulness  are  variable 
according  to  the  nature  of  the  causal  disease,  but  a  dulness  extending 
far  beyond  the  right  edge  of  the  sternum  is  especially  indicative  of  this 
lesion. 

Auscultation, — A  systolic  murmur  having  it^  seat  of  greatest  inten- 
sity at  the  base  of  the  ensiform  cartilage  {vide  Fig.  54)  is  almost  con- 
stantly audible.  It  is  clearly  conveye«l  to  the  left  one  inch  l«eyond  the 
lower  sternal  margin,  and  to  the  right  and  upward  for  an  eijual  dis- 
tance beyond  the  limit  of  cardiac  dulness.  It  is  soft  in  character,  short, 
and  low-toned.  Additional  murmurs,  due  to  primary  lesions,  are  often 
heard,  and  usually  at  other  orifices.  The  pulmonic  second  sound  is 
acceriluated. 

Diagnosis* — I  believe  that  the  most  valuable  symptom  for  diag- 
nodia  is  the  venous  pulse,  whether  observed  clearly  in  the  neck  or  de- 
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termined  positively  by  bimanual  palpation  of  the  liver,  as  before 
described.  Either  of  these  signs  alone  suffices.  The  marmar  is  gen- 
erally audible,  and  when  so  is  a  most  valuable  aid  to  the  diagnosis. 
The  differential  diagnosis  between  mitral  and  tricuspid  regurgitation  is 
easy  when  either  exists  alone,  if  it  be  remembered  that  the  seat  of 
greatest  pronunciation,  the  area  of  transmission,  and  the  character  of 
the  respective  murmurs  are  widely  different.     But  it  is  sometimes  ez- 


FiG.  64.— 1,  Seat  of  greatest  pronunciation :  2,  chief  direction  of  conveyance;  8,  boundary-line  of 
absolute  dulness ;  4,  boundary-line  of  relative  dulness  (modified  ftom.  Sabli). 

tremely  difficult  to  discern  positively  a  faint  tricuspid  murmur  when  it 
develops  secondarily  to  the  more  pronounced  murmur  of  mitral  incom- 
petency. If  a  careful  observation  of  the  murmur  fails  to  establish  the 
diagnosis  of  tricuspid  insufficiency,  as  sometimes  is  the  case,  absolute 
reliance  should,  in  my  opinion,  be  placed  upon  the  venous  pulse  when 
present,  and  the  absence  of  the  latter  sign  should  exclude  this  disease. 


TRICUSPID  STENOSIS. 

This  is  a  rare  condition,  occurring  as  a  congenital  and  an  acquired 
disease  with  about  equal  frequency.  As  a  primary,  independent  dis- 
ease tricus])i<l  stenosis  is  very  rare,  being  usually  seen  in  association 
with  organic  disease  of  the  left  side  of  the  heart.  The  lesions  of  mitral 
and  tricuspid  stenosis  are  observed  to  be  combined  most  fre(|uently. 
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while  tliose  of  tricuspid  stenosis  and  aortic  insufficiency  coexist  less 
fretjiiently.  The  morbid  changes  are  practically  identical  with  those  of 
mitral  stenosis,  the  right  auricle  becoming  dilated,  and  this  being  fol- 
lowed by  general  venous  stasis.  Tbe  effect  of  tricuspid  stenosis  upon 
the  right  ventricle  is  the  same  as  that  of  mitral  stenosis  upon  tbe  left 
ventricle.  The  right  ventricle,  however,  is  usually  hypertropbied, 
owing  to  the  obstruction  in  the  ptilmonary  circulation  that  results  from 
the  combined  valvular  deficiencies. 

Special  Btialogy. — The  fact  that  mitral  and  tricuspid  stenosis  fre- 
quently have  a  common  cause,  acting  concurrently,  can  scarcely  be 
doubted  in  view  of  their  frequent  association  and  pathologic  identity* 
Hence  the  statement  that  rheumatic  antecedents  are  furnished  by  the 
history  in  from  30  to  40  per  cent  of  the  cases  of  tricuspid  stenosis  need 
excite  no  surprise.  As  in  mitral  stenosis,  so  in  tricuspid,  sex  is  a  po- 
tent factor,  tbe  statistics  of  Bedford,  Fen  wick,  and  of  Leudet  (which 
embrace  a  total  of  160  cases)  showing  a  ratio  of  5  to  1  in  favor  of  the 
female  sex. 

Symptoms. — The  symptoms  are  those  of  th^  combined  affections. 

Physical  Signs. — Inspection  sometimes  reveals  a  feeble  venous  pulse 
in  the  jugulars,  due  to  right  auricular  systole,  and  hence  presystolic 
in  time.  Palpation  may  detect  a  presystolic  thrill  over  the  body  of 
tbe  right  ventricle.  Percussion  may  enable  the  observer  to  indicate 
the  enlarged  right  auricle,  AuscuUatinn  gives  usually  an  audible  pre- 
STstolie  rollinj^  murmur,  which  is  best  beard  over  tbe  lower  stern tim  and 
along  its  right  border.  The  above  physical  signs  arc  to  be  relied  upon 
in  un**ombined  cases,  which  are  exceedingly  rare,  On  the  contrary,  it 
is  difficult  in  the  extreme  to  differendate  tbe  signs  of  tricuspid  stenosis 
from  those  of  the  lesions  witli  which  it  is  almost  uniformly  associated — 
viz,  mitral  stenosis  and  aortic  insufficiency.  Hence  a  positive  diagnosis 
of  tricuspid  stenosis  is  impossible  save  in  the  rarest  cases. 
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This  is  an  exceedingly  rare  complaint  that  results  from  acute  (ma- 
lignant) or  chronic  endocarditis  after  birth ;  it  is  also  rarely  due  to  a 
congenital  malformation.  In  tbe  latter  form  union  of  two  of  the  seg- 
ments is  often  observed  ;  in  the  former,  the  usual  sclerotic  processes, 
with  the  occasional  adhesion  of  one  or  more  segments  witb  tbe  pulmo- 
nary artery  wall,  may  be  noted.  Tbe  effect  of  the  lesion  is  to  cause 
hypertrophy  and  dilatation  of  the  right  ventricle.  Tbe  physical  signs 
furnish  no  diagnostic  characteristics.  There  is  developed  a  diastolic 
murmur  which  is  most  audible  in  tbe  second  pulmonary  interspace,  and 
is  transmitted  to  the  lower  sternal  region.  This  is  indistinguishable 
from  the  murmur  of  aortic  regttrgitation.  The  water-hammer  pulse 
and  marked  hyportrophied  dilatation  of  the  left  ventricle  are  present  in 
the  latter  complaint,  however,  and  are  absent  in  pulmonary  regurgita- 
tion. In  pulmonary  insufficiency,  on  the  other  hand,  hypertrophy  and 
dilatation  of  the  right  ventricle  ensue. 
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PULMONARY  STENOSIS. 

A  QUITE  frequent  form  of  congenital  malformation  of  the  heart  is 
the  narrowing  of  the  pulmonary  orifice.  In  the  rarest  cases  it  is  of 
post-natal  date,  and  may  result  in  induration,  contraction,  and  fusion  of 
the  segments.  In  one  of  Osier's  cases  the  orifice  *^  was  only  two  milli- 
meters in  diameter,  with  vegetations  of  acute  endocarditis  on  the  seg- 
ments." Even  in  cases  occurring  in  after-life  it  is  to  be  borne  in  mind 
that  the  etiologic  factors  are  in  all  probability  chiefly  operative  during 
fetal  existence.  I  saw  one  case  in  which  the  pulmonary  artery  near 
the  valve  was  contracted  to  one-half  its  normal  caliber.  Myocsrditis 
with  resulting  contraction  of  the  conus  arteriosus  may  cause  pulmo- 
nary stenosis,  and  some  of  the  cases  that  originate  during  adolescence 
and  later  in  life  are  due  to  atheromatous  change,  while  others  possibly 
are  the  result  of  chronic  endocarditis  or  direct  violence.  Ulcerative 
endocarditis  is  occasionally  responsible  for  the  condition.  The  lesion  is 
compensated  by  an  hypertrophy  of  the  right  ventricle,  following  which 
dilatation  and  tricuspid  incompetency  may  appear. 

Symptoms. — CyUnosis  and  distention  of  the  systemic  veins  are 
observed. 

Physical  Signs. — A  systolic  thrill  may  be  felt  at  times  over  the  base. 
There  is  considerable  enlargement  of  the  right  ventricle*  as  elicited  by 
percussion  and  palpation,  and  a  systolic  murmur  of  neatest  distinct- 
ness is  audible,  as  a  rule,  in  the  second  left  intercostal  space  near  the 
sternum  or  at  the  junction  of  the  third  left  costal  cartilage  with  the 
sternum.  It  is  harsh,  superficial,  and  transmitted  a  short  distance  up- 
ward and  to  the  left.  Occasionally  this  murmur  is  heard  best  at  the 
aortic  valve,  but  it  is  never  conveyed  to  the  vessels  of  the  neck«  and 
hence  is  easily  distinguished  from  the  aortic  systolic  murmur.  Its  harsh 
character  and  loudness  would  serve  to  obviate  confusion  so  far  as  func- 
tional or  anemic  murmurs  are  concerned.  The  pulmonic  second  sound 
is  weak,  and,  not  rarely,  there  is  a  diastolic  murmur  of  the  same  cha- 
racter, indicating  pulmonary  regurgitation.  Sansom  holds  that  disease 
of  the  pulmonary  artery  (contrary  to  other  forms  of  organic  heart-dis- 
ease) predisposes  markedly  to  pulmonary  tuberculosis.  1  have  at  pres- 
ent under  my  care  a  tuberculous  patient  in  whom  there  is  a  double 
murmur  audible  at  the  pulmonary  orifice. 


COMBINED  FORMS  OP  OARDIAO  DISEASES. 

Vario4:s  and  frequent  combinations  of  organic  lesions  occur,  and  it 
may  be  asserted  safely  that  in  more  than  one-half  of  all  the  cases  com- 
bined murmurs  are  exhibited,  and  that  a  much  higher  percentage  ap- 
pears before  the  fatal  termination.  As  I  have  already  stated,  stenosis 
of  an  orifice  when  due  to  valvular  disease  is  associated  with  incompetencv 
of  the  corresponding  valve.  Thus  aortic  stenosis  is  constantly  combined 
with  or  followed  by  aortic  incompetency,  and  in  like  manner  mitral 
stenosis  by  mitral  incoraf)etency.  The  association  may  also  have  refer- 
ence to  lesions  at  two  or  more  different  valves,  and  according  to  the 
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elaborate  table  of  F.  J.  Smith,  the  relative  fre(iuency  of  the  chief  mur- 
murB  found  in  combination  is  as  follows  : 


Aortic  diastolic  and  sYstoUc  and  mitral  sjBtoliq  16.55  per  oenL 

Aortic  stenfjsia  and  tiiitral  stenosis,  6.12        " 

Aortic  diastolic  and  niitnil  svstolic,  5.21         " 

Aortic  diastolic  and  systolic  and  mitral  prtisjetolic  and  F^stolic^    S.77        *' 

When  two  lesions  coexist  at  the  same  valve,  the  one  may  compensate, 
in  part  at  least,  for  the  other,  as,  for  example,  in  the  case  of  aortic  ste- 
nosis in  asdaciatiou  with  aortic  regurgitation.  Here  the  stenotic  deficiency 
lessens  the  reflux  current  from  the  aorta  into  the  left  ventricle  during  the 
diastole ;  hence  the  latter  receives  a  correspondingly  diminished  amount 
of  blood.  During  the  contraction  of  the  ventricle  undue  distention  of 
the  aorta  is  prevented,  both  on  account  of  the  narrowing  at  the  aortic 
orifice  and  the  relatively  lessened  contents  of  the  hypertrophied  ventri- 
cle. Similarly,  in  dominating  mitral  Incompetency  an  associated  mitral 
stenosis  by  lowering  the  strength  of  the  regurgitant  current  renders  the 
conditions  more  favorable.  Relative  insufficiency  at  the  mitral  valve, 
following  aortic  insuOieiency,  is  most  probahly  salutary  in  its  effects, 
preventing,  as  it  does,  over-distent  ion  of  the  left  ventricle,  and  also  the 
over-filling  of  the  arterial  tree  and  the  possible  rnpture  of  the  blood- 
vessel. On  the  other  band,  mitral  incompetency  is  sometimes  second- 
ary to  aortic  stenosis ;  and  when  so  the  latter  defect  hastens  the  unfavor- 
al>le  tendencies  in  the  former* 

Relative  tricuspid  incompetency,  secondary  to  mitral  disease,  usually 
results  in  the  development  of  a  serious  impediment  to  the  systemic  ven- 
ous circulation,  and  often  heralds  a  speedily  fatal  issue.  It  is  probable 
that  in  advanced  mitral  disease  the  occurrence  of  a  slight  leakage  at  the 
tricuspid  valve  may  be  the  means  of  obviating  disastrous  consequences 
to  the  right  ventricle  in  case  of  undue  strain. 

Physical  Signs, — These  are  confusing,  but  a  systematic  analysis  often 
leads  to  the  correct  inference.  That  one  of  the  valvular  lesions  pre- 
dominates over  all  others  is  a  fwct  of  paramount  importance  for  the  solu- 
tion of  these  cases*  The  chief  lesions  can  usually  be  determined  by 
noting  the  stat  the  area  of  transmission,  juid  the  character  of  the  most 
pronounced  murmur  j  and  more  injj>ortJint  stili  is  the  eornrt  fimbig  of 
any  murmur  that  may  be  audible.  The  secondary  alterations  in  the 
heart  firequently  coincide  with  the  predominating  murmur,  and  it  will 
therefore  be  an  aid  to  the  observer  to  recollect  the  familiar  fact  that 
mitral  murmurs  are  often  secondary  to  aortic,  and  that  tricuspid  mur- 
murs point  to  the  coexistence  of  mitral  disease.  Unquestionably,  a 
single  observation  of  these  cases,  however  carefully  made,  is  ofYen  profit- 
less, whilst  repeated  observations  may  be  productive  of  tangible  results. 

CompUcatioiis  of  Valvular  Bisease.— Most  of  these  have 
already  been  spoken  of  at  sufficient  length,  but  to  restate  them  col- 
lectively in  this  connection  may  prove  useful  to  the  student  and  phy- 
sician.  They  are — (1)  acute  endocarditis  (including  the  ulcerative 
form):  (2)  acute  pericarditis;  (3)  pleurisy;  (4)  pneumonia;  (5)  nephritis, 
followed  by  uremia;  (6)  local  or  general  arterial  sclerosis;  (7)  chronic 
gastric  or  intestinal  catarrh  with  intercurrent  acute  attacks;  (8)  embolic 
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processes;   (9)  angina  pectoris;    (10)  edema  of  the  lamga;   (11)  hj 
chondria  and  melancholia:  (12)  rupture  of  the  skin  of  the 
in  consequence  of  excessive  edema,   with  erysipelatous  int  nl 

(13)  synovitis,  a  not  uncommon  complication ;   fever,  swelling  of  ou^l 
or  more  of  the  joints,  and  pain  are  the  usual  symptoms.     The  mni^letf] 
of  the  extremities  may  also  be  involved  simultaneouslv.     It  i^  highly! 
probable  that  these  manifestations  are  to  be  regarded  as   bring  of  al 
rheumatic  nature,  though  they  are  also  met  with  in  ulcerative  endocar- 
ditis.    (14)  Febrile  paroxysms  occur  at  varying  intervals  of  time,  an  J 
are  due  to  a  variety  of  causes,  as  rheumatism,  acute  endocarditis,  and 
pericarditis.     Ulcerative  endocarditis  may  also  occur  and  be  act^nded 
with  an  irregular  type  of  fever. 

Cotirse  and  Duration. — When  valvular  disease  consi»u  in  mpture 
of  a  segment  the  course  is  brief  and  usually  proves  quickly  fataL    Apart . 
from  these  exceptional  instances  the  duration  is  measured  by  monchb.orj 
more  often  by  years  or  even  decades.     Statements  applicable  to  all  ca«.€« 
cannot  be  made,  however,  owing  to  the  wide  differences  in  differenci 
cases*     Among  the  circumstances  affecting  the  duration  I  would  men- 
tion in  particular  the  patient's  mode  of  life,  the  hygienic  c<>i   '         - 
under  which  he  lives,  his  occupation,  mental  condition,  and  the 
of  the  morbid  processes.     Every  experienced  physician  has  h 
met  with  a  small  class  of  cases  that  have  terminated  fatally  in  ti    _     .. 
months  to  a  year,  having  developed  in  that  period  all  of  the  aertooij 
phenomena  and  complications  of  the  more  chronic  forms  of  organic j 
heart-disease.     In  the  prei>on derating  proportion  of  cased,  however,  thai 
course  is  exceedingly  alow,  and  often  cases  have  existed  many  jean 
before  they  have  finally  been  recognized.     In  numerous  inatancea  tlie 
patient  follows  his  usual  avocation,  which  may  even  be  laborioua,  for 
years,  and  without  discomfort     In  other  instances  symptoma,  mb  dyti|»» 
nea  on  exertion*  are  so  slight  as  not  to  excite  suspicion. 

Facts  such  avs  these  render  it  obvious  that  the  period  of  compenmtjoti 
IB  long,  though  Its  exact  limits  are  indeterminable.  In  12  inalatieM 
of  chronic  endocarditis  that  have  developed  under  my  observation  (some 
having  lasted  ten  or  twelve  years)  only  3  have  reached  the  stage  ot^ 
broken  compensation*  The  progress  after  failure  of  c&mpr$iBaium 
more  definitely  known,  since  rrertuent  opportunities  for  ohservnt 
afforded.  At  this  time  the  cases  also  exhibit  wide  differencei^  r* 
their  duration;  in  my  own  experience  they  have  varied  from  nvt* 
three  mouths  to  as  many  years  (rarely  even  longer),  depending  much  (»Q 
the  patient's  mode  of  living.  The  course  may  be  shortened  by  sever 
external  injury,  intercurrent  acute  illness  (especially  febrile  diaeaae)! 
vicious  habits,  straining  efforts,  and  the  like. 

Progtiosis. — The  detection  of  a  cardiac  murmur  ahottid  not  alone 
lead  to  a  ^'l<ii>njy  prognosis.  Says  Osier :  **  With  the  apex-beal  tn  tlie 
normal  situation  and  regular  in  rhythm,  the  auscultatory  plieEUMiieiui 
may  be  practically  disregarded.  *  Individual  cases  rei^utre  separate  aiirf 
careful  consideration.  It  is  well  not  to  advance  positive  as^Ttior 
until  all  the  circumstances  that  may  influence  the  prognosis  of 
given  instance  have  been  well  weighed.  Observation  of  a 
some  weeks  and  months  enables*  the  physician  to  speak  with 
confidence  and  knowledge  concerning  the  probable  outcome;  and 
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it  is  the  part  of  prudence  to  delay  giving  a  positive  prognosis  for  a 
considerable  length  of  time*  Prior  to  the  occLirrence  of  disturbances 
of  compensatioo  the  prognosis  is  measurably  favorable.  After  this 
pivotal  event  the  prognosis  as  to  life  becomes  wholly  unfavorable, 
though  the  end  is  not  necessarily  near  at  hand.  Disturbances  of  com- 
pensation that  are  attended  with  marked  arrhythmia,  urc^ent  dyspnea, 
and  general  dropsy  may,  under  proper  treatment,  admit  of  even  complete 
relief.  Later  on,  however,  restoration  of  the  balance  of  forces  becomes 
only  partial,  and  finally  the  above-mentionefl  symptoms  become  more 
pronounced;  Cheyne-Stokes'  breathing  may  then  develop,  and,  after  a 
prolonged  and  distressing  struggle  for  breath,  tbe  patient  succumbs. 
Death  may  also  occur  suddenly  from  cardiac  paralysis.  Among  ominous 
and  yet  common  complications  and  intercurrent  aflections  may  be  cited 
again  extensive  edema  of  the  lungs.  pneumoniaH^  typhoid  fever,  embolic  pro- 
cesses, ulcerative  endocarditis,  acute  endocurditis,  obstinate  gastritis,  and 
nephritis.  On  the  contrary,  favorable  indications  are  sound  general  bodily 
condition,  good  external  conditions  (absence  of  poverty,  hunger,  etc/), 
strong  and  regular  action  of  the  heart,  absence  of  arterio-sclerosis  and  of 
rheumatic  antecedents,  and  correct  habits  of  living.  Age  influences  the 
prognosis  to  some  extent.  In  children  under  ten  years  the  lesions  are  nau- 
ally  somewhat  more  rapidly  progressive  than  in  adults,  and  the  compen- 
satory hypertrophy  is  developed  with  corresponding  rapidity ;  hence  the 
period  of  failing  compensation  is  reaclied  earlier.  This  may  be  said  to 
be  a  broad  general  rule,  and  I  have  found  that  it  is  one  to  wbicb  there  are 
many  exceptions.  Among  other  reasons  for  the  more  gloomy  prospect 
when  heart-disease  occurs  in  young  children  are  the  following:  the 
mitral  valve  is  generally  implicated,  the  liability  to  rheumatic  inter- 
currences  is  great,  and  children,  unless  carefully  controlled,  overtax  at 
play  the  reserve  canliac  power  when  indulging  in  running  and  other 
forms  of  exercise.  After  the  twelfth  year  the  prognosis  becomes  more 
favorable.  Sex  is  also  a  modifying  prognostic  factor,  women  bearing 
valvular  lesions  better  than  men,  apart  from  the  influence  of  childbear- 
ing,  though  even  this  is  an  influence  the  significance  of  which  has  been 
greatly  magnified  by  many  writers.  To  explain  the  more  favorable  out- 
look in  women  we  have  two  main  facts — viz.  a  less  laborious  as  well  as 
a  more  quiet  life,  and  a  diminished  liability  to  arterio-sclerosis  and  in- 
volvement of  tbe  coronary  vessels.  The  particular  valve  involved  has 
8ome  influence  on  the  prognosis. 

Aortic  regurgitation  gives,  on  tbe  whole,  tbe  most  favorable  prognosis, 
particylarly  in  those  cases  that  begin  in  early  adult  life,  granting,  of 
course,  that  the  patient  regulates  wisely  his  manner  of  living.  Under 
guch  circumstances  the  lesion  may  be  com jien sated  for  many  years  or 
even  dec^ides.  Tbe  increased  vigor  of  the  left  ventricle  as  compared  with 
the  right  is  conducive  to  longevity  in  this  disease.  After  failure  of 
compensation,  I  admit,  the  prospect  is  not  as  hopeful  in  aortic  regurgi- 
tation as  in  mitral  regurgitation,  since  restoration  of  com}>ensation  is 
not  as  readily  accomplished  in  the  former  as  in  the  latter  variety.  In 
the  lesion  under  consideration  a  chief  danger  arises  from  associated 
arterio-sclerosis — a  rather  frequent  occurrence  in  advanced  life— and 
from  implication  of  the  coronary  arteries.  Much  depends  upon  the 
condition  of  the  latter  vessels.     When  their  lumen  is  narrowed  starva- 


624  DISEASES  OF  THE  CIRCULATORY  SYSTEM. 

tion  of  the  heart-mascle  quickly  ensues,  followed  by  myositic  degener^ 
tion.  Blocking  of  one  of  the  branches  of  the  coronary  artery  is  the 
most  freauent  cause  of  sudden  death  in  this  affection.  In  aortic  MtenoM 
equally  favorable  predictions  are  warrantable  when  the  disease  is  an* 
complicated. 

Mitral  regurgitation^  when  a  primary  lesion,  is  propitioas,  except  in 
the  very  young,  and  not  infrequently  the  progress  of  the  morbid  process 
is  apparently  arrested.  In  a  considerable  proportion  of  cases  the  dis- 
ease does  not  materially  shorten  the  life  of  the  sufferer.  In  a  larger 
percentage,  however,  there  is  special  liability  to  a  renewal  of  the  causa- 
tive affections  (e.  g.  rheumatism)  and  to  pulmonary  conditions  of  serious 
import,  producing  exacerbations  and  permanent  aggravations  of  the 
disease.  The  gravity  of  these  intercurrent  complaints  is  also  increased 
by  the  existence  of  the  cardiac  lesion.  Failure  of  compensation  at  once 
renders  the  prognosis  decidedly  unfavorable.  In  mitral  steno^it  com- 
pensation of  the  right  heart  fails  somewhat  earlier  than  in  mitral 
insufficiency,  and  hence  the  accidents  and  conditions  referable  to  the 
lung  (diffuse  pulmonary  apoplexy,  edema)  are  not  so  long  delayed 
as  in  the  latter  disease:  this  is  also  true  of  the  later,  more  serious 
manifestations.  I  have  learned  by  experience  that  mitral  stenosis  is 
better  borne  by  women  than  by  men,  and  better  during  adolescence  and 
early  adult  life  than  during  more  advanced  years.  The  congenital 
forms  are  comparatively  benign.  It  should  not  be  forgotten  that  mitral 
stenosis  causes  sudden  death  more  frequently  than  any  other  form  of 
organic  disease  of  the  heart  except  aortic  regurgitation.  TVmcjpiJ 
incompetency,  whether  secondary  to  disease  of  the  lung  or  of  the  left 
side  of  the  heart,  is  extremely  grave.  It  is  usually  indicative  of  dila- 
tation following  hypertrophy  of  the  right  ventricle.  The  vigor  of  the 
ventricle,  however,  can  be  re-established,  and  sometimes  repeatedly. 

Treatmetit. — This  falls  naturally  into  three  subdivisions:  (1)  pro- 
phylaxis ;  (2)  management  during  the  stage  of  compensation  ;  (8)  treat- 
ment of  the  stage  of  non-compensation. 

(1)  Prophyla^. — It  can  scarcely  be  doubted,  as  shown  by  the  statis- 
tics of  Sibson,  that  complete  rest  and  protection  of  the  suriSsee  daring 
an  attack  of  acute  articular  rheumatism  lessen  the  average  percentage 
of  cases  in  which  acute  endocarditis  develops.  When  the  latter  com- 
plication occurs  in  acute  rheumatism  the  patient  should  keep  to  his  bed 
for  some  time  after  all  rheumatic  symptoms  have  disappearea  (two  to  six 
weeks)  or  until  the  improvement  in  the  cardiac  condition  has  ceased 
absolutely.  This  precautionary  measure  will  often  lessen  the  extent  of 
the  ensuing  chronic  endocarditis,  and  also  increase  the  proportion  of 
perfect  recoveries.  Suitable  dietetic  and  medicinal  treatment  must 
necessarily  be  combined.  When  the  physician  is  cognisant  of  hered- 
itary predisposition  to  organic  heart-disease,  or  has  to  deal  with  the 
arthritic  diathesis  (gouty  or  rheumatic)  or  the  alcoholic  habit,  he  can 
'frequently,  by  timely  advice  and  hygienic  suggestions,  direct  his  pa- 
tient to  adopt  measures  that  will  obviate  the  occurrence  of  valvular 
disease.  All  persons  predisposed  by  heredity  or  otherwise  should  be 
told  of  the  probable  effect  of  muscular  strain,  alcohoU  and  other  excit- 
ing factors ;  too  often,  however,  when  be  sees  his  patient  for  the  first 
time  the  physician  is  confronted  by  an  already  incurable  malady. 
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(2)  Management  dnrmg  the  Stage  of  Compensation. — Three  raain  ob- 
jects are  to  be  acconiplisbed  :  (ft)  The  avoidance  of  everv  agency  that 
tends  to  aggravate  or  ui  a  in  tain  the  lesion  or  lesions.  Under  tfiis  hejid  the 
detection  and  removal  of  all  caosal  factors  is  imperative.  Thus,  if  the 
patient*s  avocation  entails  undue  muscular  effort,  it  nm.^t  he  aban- 
doned; violent  exercise,  as  running  up  flights  of  stairs,  heavy  lifting, 
or  straining  at  gtool,  is  also  dangerous  and  must  be  prevented.  If 
alcohol  has  been  a  factor,  it  must  be  discontinued  ;  if  syphilis,  it  must 
be  treated  specifically.  If  there  be  present  a  rheumatic  or  gouty  taint 
of  the  system,  it  must  be  overcome  as  far  as  possible  by  special  meas- 
ures. The  recognizeil  causes  of  rheumatism,  as  fatigue  and  exposure, 
must  be  avoided,  particularly  if  the  patient  he  comparatively  young. 
Mental  excitement  and  strong  mental  eflbrt  injuriously  affect  the  cardiac 
lesion ;  therefore  tranquillity  of  mind  should  be  insisted  upon,  though 
moderate  and  systematic  mental  exercise  has  no  risks  for  the  patient* 
In  the  case  of  children  at  school  careful  suj>ervision  of  their  studies  as 
well  as  of  their  recreative  exercises  ig  essential.  Fright  and  sudden 
emotion  must  be  avoided  if  possible.  The  use  of  tea,  coffee,  and  tobacco 
should  be  rigidly  prohibited. 

(b)  The  diet  of  the  patient  demands  careful  regulation.  Only  a  very 
moderate  amount  of  food,  composed  for  the  most  part  of  readily  digested 
albuminous  articles  (milk,  eggs,  the  lighter  forms  of  meats,  and  stewed 
fruitj?),  is  to  be  taken,  since  overloading  the  stomach  will  disturb  the 
a<.*t]on  of  the  heart ;  particularly  is  this  true  at  night.  The  earbohy- 
drates  may  be  allowed  only  in  limited  ijuantities,  since  they  are  apt  to 
decompose  and  form  gases  that  distend  the  stomach  and  intestines.  For 
the  same  reason  the  coarser  and  more  indigestible  food-stuffs  shouhl  be 
avoided.  Small  meals  at  short  intervals  is  a  plan  of  feeding  that  I  can 
highly  commend.  The  amount  of  liquids  taken  should  not  exceed  the 
actual  requirements  of  the  patient,  inasmuch  as  over-filling  of  the  blood- 
vessel'system  increases  the  work  of  the  already  overburdened  cardiac 
forces.  Alcoholic  beverages  shouhl  not  be  used  as  a  rule:  but  if  the 
patient  has  been  moderate  in  the  use  of  alcohol,  and  particularly  if  he 
be  advanced  in  years,  light  wines  may  be  allowed  in  moderate  quantity 
to  &id  d  iges  t  i  on .  ( r)  i  ^^^  rr  fa  ////  reif  w  ^^7  fi*<i  twe  re  {» t  h  li  e  n  e  fi  c  i  a  I .  I  j  u  t  it  must 
be  gentle  and  should  be  taken  out  of  doors.  As  before  inthnated,  a 
good  general  musoiilar  development  is  an  aid  of  no  mean  value  to  the 
conservative  powers  of  the  heart.  OerteL  with  a  view  to  assisting  the 
compensatory  forces  of  the  heart,  has  recommended  graduated  physical 
exercise;  he  advises  that  patients  be  instructed  first  to  ascend  low  ele- 
vations, and  later  mountains  of  a  considerable  height,  the  object  being  to 
bring  about  full  compensation.  Great  caution  is  to  be  exercised  by  the 
physician,  however,  since  this  method  has  been  found  to  he  inapplicable 
to  a  large  percentage  of  cases.  Cardiac  distress,  palpitation,  and  dys- 
pnea are  comphiined  of  by  this  large  group  of  patients  if  other  than  the 
gentlest  forms  of  exercise  be  undertaken.  With  respect  to  exercise, 
then,  the  sensations  and  experiences  of  each  patient  must  be  consulted 
before  the  physician  can  advise  judiciously.  Woollens  should  be  worn 
next  to  the  skin  during  both  the  warm  and  the  cold  seasons.  The  skin 
should  be  kept  clean  by  daily  sponge  baths,  and  if  these  be  ftdlowed 
by  friction  of  the  surface,  the  bodily  nutrition  will  be  improved  and  the 
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liability  to  intercurrent  attacks  of  bronchitis  greatly  lessened.  The 
bowels  should  be  moved  each  day,  and  usually  the  use  of  stewed  fruits 
suffices  to  accomplish  this  end;  if  not,  salines,  Rochelle  or  Carbbad 
salts,  and  the  bitter  waters  (Friedrichshall,  Hunyadi-Janos)  must  be 
brought  into  requisition.  In  winter  a  warm  climate  may  prove  ad- 
vantageous,  though  long  journeys  are  often  illy  borne,  owing  to  the 
fatigue  induced  thereby.  If,  despite  the  measures  above  indicated,  the 
patient  becomes  anemic  or  his  nutrition  is  notably  impaired,  a  suit- 
able change  of  air,^  or  the  use  of  quinin,  mineral  acids,  arsenic,  small 
doses  of  mercury,  and  cod-liver  oil,  is  to  be  recommended.  Digitalis 
should  not  be  employed  when  compensation  can  be  preserved  in  other 
ways. 

(3)  Treatment  of  the  Stage  of  Non-compensation. — The  chief  object 
to  be  kept  in  view  in  this  stage  is  the  reinvigoration  of  the  exhausted 
cardiac  muscle,  and  thus  to  relieve  the  impeded  circulation.  Sudden 
death  may,  though  rarely,  occur  from  the  blocking  of  a  branch  of  the 
coronary  artery  or  from  acute  dilatation.  Failure  of  compensation, 
however,  beeins  gradually  as  a  rule,  the  condition  often  existing  without 
marked  or  characteristic  symptoms ;  but  its  early  recognition  is  import- 
ant from  the  stand-point  of  therapy.  Increased  dyspnea  on  exertion* 
and  nocturnal  seizures  of  shortness  of  breath  and  irregular  action  of  the 
heart  (arrhythmia),  are  among  the  earliest  clinical  features.  The  latter 
symptom  may  have  been  present  before,  and  particularly  during  active 
exercise  in  mitral  disease,  but  now  it  is  more  marked,  and  may  be  con- 
stant. The  patient's  nutrition  often  suffers,  and  he  is  pale  and  rather 
feeble.  Absolute  quiet,  liberal  feeding  with  suitable  food,  and  iron 
may  in  a  little  while  restore  the  impaired  cardiac  tone.  If  this  treat- 
ment fails,  by  the  end  of  a  fortnight  a  small  dose  of  digitalis  should 
also  be  exhibited  (5  minims — 0.333— of  the  tincture  three  times  daily): 
the  latter  should  be  promptly  withdrawn  upon  the  disappearance  uf  the 
symptoms.  Decided  indications  of  lost  compensation  are  marked  dys- 
pnea and  arrhythmia ;  the  canter  rhythm ;  an  irregular,  smalK  compres- 
sible pulse ;  and  cyanosis,  with  or  without  the  presence  of  dropsy.  To 
meet  the  latter  serious  condition  we  must  have  recourse  to  the  following 
means :  (a)  Absolute  rest  in  bed.  This  diminishes  greatly  the  work  of 
the  heart,  and  thus  enables  it  to  regain  largely  its  former  vigor.  Re^t 
joined  with  careful  yet  liberal  feeding  and  attention  to  the  hovels  will 
often  restore  disturbed  compensation  in  from  one  to  two  weeks.  In  3 
cases  recently  treated  at  the  Medico-Ghirurgical  Hospital  this  meth.Ni 
succeeded  admirably. 

{b)  Cardiac  stimulants  and  tonics.  Of  these,  when  occasion  demands, 
the  most  important  is  digitalis,  and  this  may  be  tried  in  any  case  in  which 
dilatation  exists.  By  stimulating  the  pneumogastric,  by* increasing  the 
blood-supply  to  the  heart-muscle,  by  causing  the  systole  to  be  more  com- 
plete and  the  period  of  diastole  to  be  lengthened,  digitalis  becomes  an  b- 
valuable  aid  to  the  nutrition  of  the  cardiac  muscles.  In  addition*  the 
heart  contracts  more  regularly  and  the  blood-pressure  in  the  peripheral 
circulation  is  raised.     As  a  result  of  the  use  of  this  drug  the  tias^^4aU^ 

^  Observation  and  experience  have  confirmed  my  belief  that  sea-air  daring  the  vann 
season  and  high  altitudes  at  all  times  are  iigurious'in  their  efiecta  in  ralvular  di—w  </ 
the  heart. 
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upon  the  cardiac  forces  from  the  otitlyiog  portions  of  the  body  are  satisfied 
and  the  reserve  energies  of  the  heart-muscles  are  maintained. 

In  mitral  disease  the  influence  of  digitalis  is  most  beneficial,  the  pulse 
becoming  slowerj  of  better  tension,  and  more  regular  as  a  rule,  while  the 
urine  increases  in  amount.  The  dropsy,  when  present,  often  disappears 
under  its  employ-  In  mitral  incompetency  its  good  effects  are  ascribable 
to  the  powerful  contractions  of  the  left  ventricle,  whereby  the  normal 
blood-stream  from  the  ventricle  to  the  aorta  is  greatly  increased,  while 
the  regurgitant  current  is  not  proportionately  increased,  because  of  the 
fact  that  the  mitral  defect  is  minute  as  compared  with  the  aortic.  On  the 
contrary,  the  patient*s  condition  is  occasionally  aggravated  by  the  drug, 
because  **  the  leak  is  increased  as  much  as  the  normal  flow ''  (Hare),  In 
mitral  stenosis  digitalis,  by  lengthening  the  period  of  diastole,  allows 
time  for  the  blood  to  pass  from  the  auricle  through  the  narrowed  mitral 
orifice  into  the  ventricle.  Slight  toxic  effects  may  sometimes  resiilt  from 
digitalis,  the  pulse  becoming  thread-like  and  irregular,  the  urine  scanty, 
and,  as  pointed  out  by  Broadbent  in  connection  with  mitral  stenosis,  there 
may  be  two  heart- beats  to  one  pulse. 

In  aortic  regurgitation  digitalis  exercises  as  great,  if  not  as  wide,  an 
JDfluence  as  in  mitral  disease:  the  theoretic  view,  however,  that  by  pro- 
longing the  diastole  digitalis  causes  overfilling  of  the  left  ventricle  rests 
on  too  slender  a  foundation  to  be  regarded  as  a  valid  objection  to  its 
use.  It  may,  however,  produce  excessive  hypertrophy  if  used  con t inn* 
ously  for  too  long  a  period.  Hence  its  effects  should  be  carefully  noted, 
and  the  drug  promptly  withheld  should  over-hypertrophy  be  engendered. 
In  all  forms  of  organic  heart-disease,  though  most  frequently  in  aortic 
regurgitation,  nausea  and  vomiting  sometimes  follow  the  administration 
of  digitalis ;  when  this  is  the  case  it  should  be  stopped  and  other  car- 
diac stimulants  substituted,  or  the  dose  reduced  to  the  point  of  toler- 
ance, when  it  may  be  continued  if  adequate  to  maintain  a  proper 
effect.  When  secondary  dilatation  comes  on  in  aortic  stenosis,  digitalis 
is  needed  to  increase  left  ventricular  power.  The  Jose  is  to  be  calcu- 
lated according  to  the  degree  of  existing  dilatation.  When  tricuspid 
incompetency  is  secondary  to  disease  of  the  left  heart,  striking  results 
are  obtained  from  the  use  of  digitalis;  but  when  it  exists  atone — e.g. 
following  emphysema  or  cirrhosis  of  the  lung — digitalis  often  fails.  The 
cardiac  contractions,  if  they  have  previously  been  irregular,  may  become 
somewhat  more  regular,  but  the  precordial  distress  will  often  be  increased, 
I  while  the  circulatoi'y  disturbance,  as  eviilenccd  by  the  objective  signs, 
I  will  remain  unrelieved  If  timpHf/  h*^  dight  or  absent,  10  niinims  (0.666) 
of  the  tincture  or  2  to  3  drums  (8.0-12.0)  of  the  infusion,  three  or  f»>ur 
times  daily,  will  suffice.  If  symptoms  of  thrideillg  itnfavorahie  import 
be  present,  including  marked  dropsy,  the  dose  should  then  be  larger 
(of  the  tincture,  minims  x  to  xv — 0.666  to  0,91*9  ;  of  the  infusion,  §ss — 
16.0 — every  two  or  three  hours)  for  two  or  three  days,  when  the  dose 
must  be  diminished  or  given  at  longer  intervals.  Quantitative  estimations 
of  the  urine  should  be  made  during  the  use  of  the  drug,  and  if  the  effect 
I  be  good  the  daily  amount  will  often  be  greatly  increased;  if  bad,  there 
will  be  a  diminution  rather  than  an  increase  in  the  amount.  Other  fav- 
orable influences  and  disadvantages  have  already  been  adduced.  There 
are  not  a  few  patients  in  whom  tlie  symptoms  of  commencing  failure  of 
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compensation  recur  as  soon  as  the  drug  is  discontinued.  To  such  digi- 
talis may  be  administered  continuously  or  until  toxic  symptoms  are  mani- 
fested. I  believe  that  the  solid  preparations  (powder  and  extracts)  can 
be  taken  for  longer  periods  than  the  liuuid  forms  without  exciting  unto- 
ward symptoms.  This  suggestion  should  be  followed  particularly  in  cases 
that  are  seen  at  long  and  irregular  intervals  of  time.  Evidences  of  fatty 
degeneration  and  atheroma  are  not  contraindications  to  its  use,  but  are 
signals  for  the  observance  of  extreme  caution.  It  should,  however,  be  a 
rule  never  to  be  broken  to  discontinue  the  digitalis  when  the  Bymptoms 
of  disturbed  circulation  have  vanished.  When  it  &ils  of  its  effect  or  is 
not  well  borne,  and  when,  as  often  happens,  the  arrhythmia  is  not  &vor- 
ably  influenced  by  it,  the  physician  is  compelled  to  resort  to  other  car- 
diac stimulants.  These  are  numerous,  and,  whibt  their  good  effects  are 
not  comparable  to  those  of  digitalis  in  every  respect,  some  of  them  seem 
to  meet  certain  indications  that  are  not  met  by  this  drug.  Among  the 
more  important  are  nitroglycerin,  strophanthus^  strychnin,  cocain,  spar- 
tein,  and  caffein.  Nitroglycerin  in  small  doses  is  at  the  same  time  a  car- 
diac stimulant  and  an  arterial  relaxant,  and  hence  is  more  often  useful  in 
aortic  than  in  mitral  valvular  disease.  In  larger  doses,  when  left  ven- 
tricular hypertrophy  is  excessive,  as  may  occur  when  general  arterio- 
sclerosis is  associated  with  aortic  regurgitation  and  also  (though  rarely) 
aortic  stenosis,  it  is  highly  useful,  widening  the  blood-paths,  and  causing 
less  powerful  contractions  of  the  heart.  Strophanthus  should  be  em- 
ployed in  instances  in  which  digitalis  must  be  interrupted,  since  the 
action  of  these  two  remedies  upon  the  heart-walls  is  very  similar.  The 
tincture  is  usually  employed,  the  dose  (varying  with  the  indications  of 
each  case)  being  from  4  to  10  minims  (0.266-0.666)  every  three  or  four 
hours,  and  in  controlling  the  irregularity  or  intermittency  of  cardiac 
action  it  is  sometimes  better  in  its  influence  than  digitalis.  Many  cases 
of  marked  arrhythmia  will  not  yield  to  either  when  but  one  is  given  ;  and 
in  such  I  have  occasionally  obtained  good  results  from  digitalis  and  stro- 
phanthus in  combination.  CaiTein  citrate  is  also  a  good  cardiac  stimu- 
lant, but  is  superior  as  a  diuretic.  It  should  be  stated  that,  rarely,  stro- 
phanthus, like  digitalis,  does  harm  rather  than  good,  being  sometimes 
badly  borne  by  the  stomach.  Under  these  circumstances  I  have  em- 
ployed, both  in  hospital  and  private  practice,  the  following  combination : 

;^.  Cafiein.  citrat.,  3j        (4.0); 

Strychninae  sulphat.,  gr.  \  (0.021) ; 

Spartein.  sulphat.,  gr.  ij  (0.129). 

Ft.  capsulae  No.  xij. 
Sig.  One  every  three  or  four  hours. 

The  above  prescription  is  not  only  a  good  heart-tonic  and  stimulant,  but 
also  an  equally  good  diuretic.  Spartein  is  a  potent  diuretic  and  heart-stim- 
ulant when  employed  in  doses  of  gr.  ^  to  ;J^  (0.010-0.016)  every  four  to  six 
hours,  and  is  especially  serviceable  in  organic  heart-affections  when  dropsy 
as  a  symptom  and  nephritis  as  a  complication  exist.  Strychnin,  when 
given  hypodermically  in  full  dose,  gr.  ^  to  -j^  (0.002-0.004),  is  the  most 
efficient  cardiac  stimulant  known  to  medical  science.  It  should  be  em- 
ployed in  this  manner  in  cases  in  which  there  is  sudden  failure  of  heart- 
power  with  the  development  of  serious  symptoms.     Given  in  doses  of 
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average  size,  per  oram^  its  effects  iu  chronic  valvular  disea-se  are  not  very 
striking.     Atropin  may  be  advantageously  coniliined  with  it. 

Wlien  the  indications  are  urgent  and  the  above  agents  are  not  avail- 
able^ difftiflible  iitimnlants,  as  ether  or  ammonium,  may  be  Uised  until  more 
suitable  remedies  can  take  effect.  Coca  in  simulates  strychnin  in  its 
action.  The  dose  is  gr.  J  (0.01 6)  every  four  hour^,  and  the  drug  may 
be  given  wiih  digitalis  in  pill-form.  Later,  systemic  tonics  are  often  de- 
manded by  the  anemia  and  other  constitutional  indications,  anfl  here  iron 
and  quiuin  should  be  joined  with  strychnin.  Fn^iuestionably,  the  value 
of  won  in  full  doses  as  an  aid  to  the  completion  of  the  work  of  restoring 
broken  com  pen  sat  ion  has  been  and  is  still  scarcely  appreciated  by  the 
profession  at  large.  Wlien  iron  disagrees,  arsenic  may  he  given  instead. 
In  many  cases  of  failure  of  compensation  the  restoration  of  the  balance  of 
the  cardio-systemic  circulation  can  be  greatly  assisted  by  withdrawing  a 
portion  of  the  blood-vessel  contents ;  and  in  other  instances  tbe  heart 
cannot  be  stimulated  to  regain  adequate  power  until  tlie  overfilled  venous 
system  is  depleted  and  the  intracardiac  pressure  thus  reduced*  There 
are  two  ways  in   which   to  attain  this  end : 

(<i)  Venesection. — When  the  right  heart  is  over-distended,  as  shown 
by  its  very  feeble  efforts  at  contraction,  and  the  whole  venous  system  is 
intensely  engorged,  as  shown  by  marked  cyanosis  and  orthopnea,  bleeding 
directly  from  a  vein  is  not  only  warrantable,  but  often  imperatively  de- 
manded in  order  to  save  life.  From  10  to  30  ounces  (473.0-887.0)  may 
be  removed  safely,  and  the  heart's  action  will  almost  immediately  be 
observed  to  grow  stronger  and  more  regular,  and  the  pulse  fuller  and  of 
better  tension.  As  before  intimated,  the  form  of  dilatation  of  the  right 
ventricle  that  follows  emphysema  ig  disinclined  to  yield  to  digitalis.  In 
such  instances,  following  the  suggestion  of  Osier/  I  have  obtained  bril- 
liant results  from   free  bleedings. 

(h)  Depletion  %  purt/ation  affords  less  pronounced  relief  to  the  heart, 
though  it  is  of  the  greatest  value  in  cases  in  which  a  moderate  grade  of 
cyanosis  and  dropsy  exists.  As  in  the  case  of  venesection,  a  feeble, 
irregular  pulse  is  not  a  contraindication  to  the  use  of  purgatives,  since  the 
latter  remove  directly  a  considerable  portion  of  the  heart's  burden*  The 
purgative  to  he  used  will  vary  with  different  cases*  I  select  at  the  outset 
Rochelle  or  Epsom  salts,  employing  them  after  the  method  of  Matthew 
Hay — I.  e.  from  1  to  2  ounces  (32.0-04.0)  of  Rochelle  or  1  to  I^  ounces 
(32.*}-48.0)  of  Epsom  salts,  in  concentrated  solution,  to  be  given  from  a 
half  to  one  hour  before  breakfast.  Watery  evacuations  (three  to  six  in 
number  daily)  usually  follow  the  admintstnition  of  the  saline ;  but,  unfor- 
tunately, one  meets  with  many  patients  in  wljom  it  produces  symptcras 
of  marked  catarrhal  irritation.  Next  to  salines,  the  most  satisfactory 
results  have  been  obtained  from  the  use  of  elaterium  ;  I  often  combine 
this  with  podophyllin  and  belladonna.  I  have  never  seen  good  results 
from  the  use  of  mercurials  when  the  object  lias  been  to  procure  venous  de- 
pletion, but  tbey  are  of  service  in  dropsy,  and  particularly  in  ascites* 

Schott  of  Nauheim  has  introtluced  a  special  plan  of  treatment  that  is 
applicable  to  most  forms  of  valvular  disease,  simple  dilatation,  and  nervous 
affections  of  the  organ.     Twentj-'one  baths  are  given  in  one  month,  drop- 

'  For  illustratiTe  caeea  from  Frof.  tisler'a  wards  aee  article  by  I>eufler,  Medical  Neun, 
Jaly,  1891. 
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piog  one  every  fifth,  fourth,  third,  and  second  days.  The  water  contains 
sodium  chlorid,  calcium  chlorid,  and  carbon  dioxid,  and  the  temperature 
ranges  from  82°-95°  F.  (27.7°-35°  C).  The  first  bath  lasts  aeren  or 
eight  minutes ;  the  time  is  then  gradually  lengthened,  the  temperature 
lowered,  and  the  carbon  dioxid  increased.  After  the  bath  the  patient  is 
rubbed  and  allowed  to  rest  for  an  hour. 

Artificial  Nauheim  baths  are  successfully  employed  in  certain  Ameri- 
can hospitals  at  the  present  time.  They  are  prepared  as  follows :  Five 
pounds  of  sodium  chlorid  and  eight  ounces  of  calcium  chlorid  are  dissolved 
in  one  half  bath  (30  gals. — 114  liters),  the  temperature  of  the  water  beine 
95°  F.  (35°  C).  In  a  few  days  the  bath  is  charged  with  carbon  dioxid 
by  adding  sodium  bicarbonate  (1  lb. — 453.6)  and  HCl  (J  lb.— 226.8),  the 
latter  just  before  the  bath  is  taKen.  The  effects  are  to  lower  the  pulse- 
rate,  to  decrease  the  size  of  the  heart,  to  stimulate  the  nerves,  and,  indi- 
rectly, the  cardiac  nutrition.  There  is  also  a  tendency  toward  improve- 
ment of  the  skin  and  an  increase  of  the  urine. 

Gentle  resistance  exercises  (consisting  of  all  the  more  reasonable  move- 
ments that  a  person  naturally  makes,  and  resisted  by  an  attendant)  form 
an  important  element  of  the  treatment,  since  they  tend  to  stimulate  the 
muscles  and  nerves  and  propel  the  blood  from  the  congested  veins.  The 
Nauheim  treatment  is  not  suitable  in  aortic  regurgitation,  aneurysm,  or 
fatty  degeneration  of  the  heart. 

Individual  symptoms  frequently  become  so  conspicuous  as  to  demand 
special  treatment. 

(1)  Dyspnea  and  Orthopnea, — When  these  conditions  are  caused  by 
engorgement  of  the  pulmonary  vessels,  the  cardiac  stimulants  above 
detailed  usually  afford  relief.  Frequently  the  patient  cannot  lie  down, 
in  which  case  a  suitable  bed-rest  often  gives  immediate  comfort  and 
support.  For  the  severe  attacks  of  nocturnal  dyspnea  (amounting  some- 
times to  orthopnea),  particularly  when  accompanied  by  cardiac  palpita- 
tion, the  subjoined  formula  has  proved  itself  of  great  benefit : 

:^.  Sodii  bromidi,  gr.  xv    (0.972); 

Tr.  opii  deod.,  tllx-xv  (0.666-0.999).— M. 

Sig.  To  be  taken  in  one  dose  at  bed-time. 

In  the  late  stages  of  heart-disease  morphin,  given  hypodermically,  is  to  be 
preferred  in  combating  this  symptom,  and  is  entirely  free  from  the  usual 
objections  to  the  habitual  use  of  the  remedy.  Its  influence  for  good  is 
inestimable.  Dyspnea  may  also  be  produced  by  associated  bronchitis, 
edema,  emphysema,  and  hydrothorax— conditions  that  must  be  treate^I 
according  to  the  customary  rules.  Frequent  physical  explorations  of 
the  chest  should  not  be  omitted.  Hydrothorax  demands  aspiration,  and 
this  re{)eate(lly  in  some  instances.* 

In  valvular  disease  (particularly  aortic),  owing  probably  to  coronary 
arterio-sderosis,  paroxysms  of  severe  dyspnea  (cardiac  asthma)  are  apt 
to  arise.  These  are  best  overcome  by  nitroglycerin  in  combination  with 
sodium  bromid  at  bed-time,  to  be  repeated  as  needftil. 

(2)  Cuiu^h. — Cough  is  common  after  failure  of  compensation,  and  is 
due  to  bronchitis  resulting  from  stasis  in  the  pulmonary  vessels.     In 

^  When  the  chambers  of  the  heart  are  grentlv  dilated  care  must  be  exerdted  in  inteit- 

ing  the  unpirating  needle,  lest  the  left  ventricle  be  entered. 
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Mitral  disease  it  may  conje  on  before  the  rupture  occurs.  Beyond  the 
treatment  ♦iireeted  to  the  cuusal  condition  (the  cardiac  failure)  nothing 
is  needed  to  relieve  the  cough.  It  shoul<l  l>e  renjemliered,  however,  that 
these  subjects  are  very  liable  to  suffer  from  catarrhal  bronchitis  due  to 
cold,  and  that  unless  the  condition  be  promptly  controlled,  the  compen- 
satory power  of  the  heart  will  softer. 

(3)  Hemorrhaife  miiy  take  place,  and  generally  from  the  lungs,  though 
it  may  also  proceed  from  the  nose,  stomach,  bowels,  or  uterus.  In  a 
recent  case  of  double  aortic  and  relative  mitral  insufficiency  attencled 
with  marked  dropsy,  rather  copious  hemorrhages  occurred  from  the 
bowel,  bnt  with  apparent  relief  to  the  patient.  The  hemoptysis,  which 
18  a  rather  frei|nent  accompaniment  of  mitral  lesion,  is  rarely  excessive, 
and  is  probably  always  beneiicial.  1  would  advise  against  active  treat- 
ment unless  the  hemorrhage  is  actually  copious  in  amount,  and  would 
apply  this  statement  with  erjual  force  to  hemorrhage  from  other  mucous 
surfaces  in  connection  with  organic  heart-affections, 

(4)  Palpitation  may  be  due  to  different  causes,  the  recognition  of 
which  in  each  case  is  important  if  we  would  institute  appropriate  treat- 
ment. At  times  undue  hypertrophy  maintains  a  constant  throbbing 
and  distress  in  the  precordial  region,  the  former  being  distinguished  by 
the  strength  of  the  impulse  and  by  the  full,  tense  pulse  at  the  wrist. 
Palpitation  is  best  met  by  the  use  of  the  tincture  of  aconite,  TTlj-iv 
(0.1166—0.266)  every  four  hours.  With  the  aconite  I  frequently  asso- 
ciate the  bromids  with  excellent  efTect,  Unless  the  patient's  discomfort 
is  significant,  however,  this  symptom  does  not  call  for  active  treatment. 
The  administration  of  a  saline  purge  not  infrequently  serves  to  ijuiet 
the  hearts  The  patient  may  suflVr  from  pure  nervous  pal j citation,  in 
w^hich  case  the  diet  and  the  condition  of  the  stomach  must  be  carefully 
looked  to,  while  for  the  throbbing  tlie  bromids  of  ammonium  and  sodium, 
together  with  preparations  of  valerian,  are  the  most  reliable, 

(5)  Anfjinme  Pains. — These  are  seen  in  aortic  incompetency  accom- 
panied by  sclerotic  vessels,  and  more  especially  in  mitral  stenosis.  When 
dependent  upon  rigid  blood-vessel  walls  nitroglycerin  should  be  tried ; 
if  the  attacks  be  severe,  amyl  nitrite  by  inhalation  deserves  a  trial,  and, 
this  failing,  morphin  and  atropin  may  be  employed  hyfioderujically.  The 
latter  measures,  as  a  rule,  promptly  relieve  the  patient *s  snftering.  Local 
measures  alotie  are  sometimes  sufficient  w  hen  the  jiain  is  only  moderately 
intense,  and  the  ice-bag  or  Leiter's  coils  may  be  tried.  The  sedative 
effect  of  a  blister  (4  by  6  in. — -10  by  15  cm.)  has  more  often  proved 
effectual  in  my  experience,  though  its  use  should  be  limited  to  patients 
whose  general  strength  is  not  impaired  to  a  great  extent. 

(6)  Pain  referred  to  the  stomach,  and  less  frequently  to  the  abdomen 
also,  occasionally  assumes  prominence  and  is  relieved  with  great  diffi- 
culty. It  is  dependent,  in  part  at  least,  upon  obstinate  subacute  gas- 
tritis, and  I  have  quite  recently  seen  an  instance  of  the  sort  verified  by 
autopsy.  Among  many  drugs  tested  in  this  case,  opium  alone  gave 
relief.  Usually  the  pain  results  from  gaseous  distention  of  the  stomach 
and  bowels,  and  is  not  intense,  a  mild  laxative  frequently  relieving  the 
pain.  Should  this  fail,  however,  trial  should  be  made  of  the  carmin- 
atives in  combination  with  some  antiseptic  agent,  as  salol  or  creasote. 

(7)  GiiBtric  Symptoms. — ^Soon  after  compensation  ia  broken  the  ap- 
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pearance  of  mild  symptoms  of  catarrh  of  the  stomach  may  be  said  to 
be  the  rule,  and  these  yield  to  simple  measures  in  addition  to  the  cardiac 
stimulants  and  laxatives  already  indicated.  But  there  are  not  a  few 
instances  in  which  such  symptoms  as  gastric  distress  and  uneasiness, 
constant  nausea  with  frequent  vomiting,  particularly  after  food,  take  on 
an  aggravated  form.  This  condition  is  scarcely  amenable  to  treatment. 
Such  patients  cannot,  as  a  rule,  take  digitalis  or  stropbantbus  bv  the 
mouth ;  they  sometimes,  however,  do  well  on  the  capsules  before  adduced 
composed  of  strychnin,  spartein,  and  caffein.  When  the  latter  cannot  be 
borne  I  employ  hypodermically  digitalin  and  strychnin  or  caffein  citrate, 
the  latter  being  made  soluble  by  the  addition  of  sodium  benzoate  in  solution. 
Gases  of  this  class  reach  an  early  fatal  termination,  as  a  rule.  The  sym|>- 
toms  may  be  partly  due  to  gastric  catarrh  and  partly  to  uremic  intoxication. 

(8)  Nervotis  St/mptoms. — Insomnia  and  internal  restlessness  are 
almost  constantly  present  at  some  period  in  the  course  of  heart-disease, 
and  notably  in  the  more  advanced  stages.  The  restiveness  is  rendered 
more  distressing  on  account  of  hideous  dreams  and  cardiac  palpitation 
on  awaking.  For  these  phenomena  stimulation  often  answers  a  bettei 
purpose  than  sedation.  Hoffman's  anodyne  (5J — 4.0 — well  diluted), 
spirits  of  chloroform  (tUxv — 0.999),  or  ether  (388 — 2.0),  taken  in  whis- 
key  (,^ — 32.0)  are  serviceable.  The  elixir  of  ammonium  valerianate  is 
also  of  value  when  given  in  full  doses.  When  a  hypnotic  is  required  to 
afford  sleep,  I  prefer  sulfonal  in  combination  with  camphor  monobromate 
or  the  following  powder : 

^.  Sulfonal,  gr.  xv  (0.972); 

Sodii  bromidi,  gr.  xx  (1.296). 

M.  et  ft.  chart  No.  1. 
Sig.  To  be  taken  at  8  p.  M. 

In  the  later  stages  there  is  no  objection  to  the  use  of  morphin  hypo- 
dermically. Headache  due  to  uremia  may  frequently  be  a  troublesome 
symptom  in  connection  with  sleeplessness,  and  in  such  cases  morphin  is 
the  remedy  par  excellence ;  it  is  to  be  supplemented  by  free  purgation 
and  cardiac  stimulants.  Should  the  right  heart  be  Vound  flagging, 
venesection   may  be  practised. 

(9)  Dropsy, — Among  the  symptoms  requiring  special  treatment  in 
advanced  valvular  disease  dropsy  easily  assumes  the  lead.  As  above 
pointed  out,  rest  with  attention  to  the  diet  and  state  of  the  bowels  will 
often  restore  defective  compensation  even  when  accompanied  by  a  mod 
erate  degree  of  dropsy.  In  the  severe  grades  of  failure  of  the  balancing 
forces  the  cardiac  stimulants  and  purgatives  before  mentioned  oftei 
suffice  to  remove  the  dropsy  for  a  considerable  period  of  time.  Later. 
however,  it  becomes  obstinate,  and  refuses  to  yield  to  any  of  the  knowc 
methods  of  treatment.  The  therapeutic  indications,  so  far  as  the  symp 
tom  under  consideration  is  concerned,  are  for  the  use  of  diuretics*  anc 
purgatives.  Diaphoretics,  particularly  the  hot-air  and  vapor  baths,  an 
not  to  be  thought  of,  since  they  tend  to  depress  the  already  weakenec 
heart.  While  describing  the  action  of  digitalis  as  a  cardiac  stimulant 
incidental  allusion  was  also  made  to  its  action  as  a  diuretic.  In  vien 
of  the  fact  that  it  raises  the  blood-pressure  in  the  peripheral  vessels  anc 
capillaries  by  contracting  their  walls,  and  because  of  its  stimulating 
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effect  on  ibc  heart,  digitalis  in  large  doses  becomes  a  most  efficient  diu- 
retic in  curdiac  dro|isj.  Wlien  the  rcntd  secretion  is  not  free  under  its 
use,  or  when  for  some  good  reason  it  cannot  bo  tuken,  1  have  freijuently 
found  that  a  combination  of  strychnin,  spartein,  and  caffein  [vnie  suprti) 
will  excite  free  diuresis.  Nitroglycerin  may  also  be  prescribed,  espe- 
cially in  cases  presenting  evidences  of  advanced  artcrio-sclerosis.  An 
unirritating  yet  highly  effective  diuretic  mixture  in  these  cases  is  the 
following : 

^.  Potassii  acetatis,  3j   (-i-O); 

Inf.  digitalis,  Sij  (64.0).— M. 

Sig.  Sss  (16.0)  every  three  hours. 
Purgatives  are  of  the  utmost  value.     Frequently,  after  a  few  copious 
watery  evacuations  as  the  result  of  the  action  of  hydragogue  cathartics, 

!  a  free  discharge  of  urine  can  be  t^stablisbed,  when  before  the  latter  event 
it  has  been  impossible.     Salines  an<l  elateriunu  with  podophyltin  and 

'  belladonna,  are  agents  that  have  been  already  recommended  as  purga- 
tives (to  deplete  the  venous  system),  and  these  should  be  first  employed 
in  the  order  named.  Compound  jalap  powder  may  also  be  combined 
with  the  elaterium.  A  course  of  calomel,  followed  by  salines  until  free 
catharsis  is  set  up,  is  valuable  from  time  to  time.    Mercury  is  especially 

I      applicable  when  the  liver  is  much  enlarged  and  ascites  is  a  marked  fea- 
ture, or  when  the  history  of  syphilitic  infection  is  obtainable.     It  may 
be  combined  with  cardiac  stimulants  and  other  diuretics  as  follows: 
^.   Pulv.  digitalis, 

I  Pulv.  scillae, 

1^^^^.  Hydrarg.  mass., 

^^^^V  Ext.  belladonDae, 

^^^^  M.  et  ft,  pil.  No.  xij. 

HP  Sig.  One  every  three  or  four  hours. 

When  efforts  at  relieving  the  dropsy  by  means  of  medicines  fail,  then 

the  most  dependent  parts  of  the  body,  or  those  most  swollen,  should  be 

scarified   under   strict   aseptic    precautions.       Fine    silver    trocars    with 

I      rubber  tubes  attached  (Southey\s  tubes)  may  be  inserted  and  the  Ii^iuid 

allowed  to  drain  off  in  a  gradual  manner. 

Cleans  to  Pnre/tf  Rt'citrreiicf  nf  Broken  t**}}/ipe  it  mi  f  Ion. ^When  the 
compensation  has  been  successfully  established,  the  after*treatment  must 
be  prosecuted  with  vigor  for  at  least  a  year.  The  cause  of  the  rupture 
of  compensation  is  most  proliably  fibroid  and  fatty  degeneration  of  the 
cardiac  muscle,  and  hence  the  mere  restoration  of  the  compensatory 
power  of  the  heart  does  not  imply  a  complete  cure  of  the  impaired  mus- 
cular structure  of  that  organ.  Much  can  be  done,  however,  to  overcome 
the  tendency  to  degeneration  by  the  persistent  use  of  certain  tonic  rem- 
edies, ns  iron,  cod-liver  oil,  arsenic,  and  mercuric  chlorid,  the  latter  two 
in  small  doses.  I  have  obtained  excellent  results  from  the  use  of  the 
following  prescription  in  these  cases: 

^.  Li(p  arsenici  chlor.,        ITLxlviij  (3,186); 
Tinct.  ferri  chlor.,  5ss  (16.0); 

Hydrarg.  bichloridi,       gr.  sa      (0.0324); 
Glycerini,  q.  s.  ad  fjiij         (96.0). — M. 

Sig*  5J  (4.0)  after  each  meal,  well  diluted. 


da*  gr.  xij  (0.777); 
gr.  xxiv  (1.5/) 5); 
gr.  98       (0.0324), 
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This  preparation  may  be  taken  indefinitely  with  occasional  brief  inter- 
ruptions. The  patient  should  lead  a  very  quiet  life,  and  follow  rigidly 
all  hygienic  rules  that  tend  to  prevent  the  production  of  valvular  disease, 
and  avoid  whatever  tends  to  aggravate  in  the  slightest  degree  the  lesions 
that  may  already  exist.  Appropriate  diet,  it  should  be  emphasized,  is 
not  inferior  to  appropriate  medication  in  its  salutary  effect.  Should  the 
faintest  evidence  of  failure  of  the  right  ventricle  manifest  itself,  the  pa- 
tient must  be  put  to  bed  immediately,  and  the  foregoing  treatment  is 
to  be  carried  out.  I  am  of  the  opinion  that  the  plan  herein  advocate^l 
not  only  renders  the  course  of  recurring  attacks  of  failing  compensation 
milder,  but  that,  in  a  considerable  proportion  of  the  cases,  the  much- 
dreaded  recurrence  is  thus  prevented. 


OARDIAO  THROMBOSIS. 

Pathology. — True  cardiac  thrombi  are  seen  most  frequently  on  the 
right  side  of  the  heart,  in  the  auricular  appendices,  and,  less  commonly, 
in  the  right  ventricle  near  the  apex.  They  are  of  firm  consistence,  and 
are  tightly  adherent  to  the  endocardium,  considerable  force  being  re- 
quired to  dislodge  them.  The  color,  while  generally  grayish-brown  or 
red,  varies  with  the  age  of  the  thrombus,  being  more  colorless  as  it  be- 
comes older.  Cardiac  thrombi  may  be  pedunculated  or  sessile,  and  their 
contour  is,  as  a  rule,  more  or  less  rounded.  Recklinghausen  and  others 
have  observed  globular  masses,  the  so-called  ^^  ball-thrombi,*'  in  the  auri- 
cles, without  the  slightest  endocardial  attachment.  They  vary  greatly 
in  size,  from  a  mustard-seed  to  a  hen's  egg,  and  sometimes  exhibit  cal- 
careous degeneration.  Cardiac  thrombi  may  occur  singly  or  in 'groups 
of  considerable  numbers.  From  the  cavity  in  which  they  have  their 
primary  seat  they  may  project  into  other  chambers  of  the  heart,  or  from 
the  left  ventricle  into  the  aorta  for  a  considerable  distance.  It  is  evi- 
dent that  fragments  detached  by  the  blood-stream  from  these  cardiac 
blood-concretions  will  tend  to  lodge  in  various  viscera  and  in  the  per- 
ipheral tissues,  and  set  up  embolic  processes.  Examined  microscopically, 
degenerate  round  cells  and  detritus  are  revealed,  but  pus-cells  are  not 
seen.  Secondary  degenerative  changes,  and  later  softening,  may  take 
place  in  the  central  portions  of  a  thrombus,  and  these  areas  may  contain 
a  reddish-brown  li([uid. 

etiology. — The  causes  of  cardiac  thrombosis  are  to  be  found  chiefly 
in  some  previously  diseased  or  injured  condition  of  the  endocardium, 
though  sometimes  alterations  of  the  blood  constitute  a  factor  of  consid- 
erable importance.  The  condition  may  occur  in  the  course  of  both 
acute  and  chronic  diseases,  in  which  the  intracardiac  conditions  fmvor 
the  formation  of  a  blood-clot.  Hence  it  is  seen  in  connection  with 
orfjjanic  diseases  of  the  heart  in  which  the  valvular  and  often  the  marmi 
endocardium  are  roughened,  and  the  obstructive  and  regurgitant  lesions 
at  the  various  valves  cause  retardation  in  the  blood-current.  Chronic 
obstruction  in  the  lungs  may  contribute  to  the  result  by  slowing  the  cir- 
culation in  the  heart.     Cardiac  thrombosis  has  been  observed  in  many 
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of  the  acute  affections,  and  almost  invariably  tbere  is  a  loss  of  endocar- 
dium, due  to  inflammatory  action  (endocarditis)  at  some  point  in  the 
cavities  of  the  beart.  This  becomes  the  seat  of  the  fibrinous  deposit 
which  is  subseijuently  imperfectly  organized.  Among  the  most  import- 
ant  of  these  acute  primary  diseases  are  rheumtiimn,  th'phihena.  lobar 
pnrumofiia^  and  pt/rnii*'  and  puvrprrfd  conJitiotiM.  It  may  be  cjuestioned 
whether,  given  a  healtby  entlocardinm,  as  contended  by  some  writers, 
slowing  of  the  circulation  alone  suifices  to  cause  true  canliae  thrombi. 

SytHptOtnS-— These  will  depend  very  much  upon  the  rapidity  with 
which  the  thrombus  is  formed,  as  well  as  upon  its  seat  and  dimensions. 
Thrombi  invariably  lack  definiteness,  and,  as  their  effects  are  largely 
mechanical,  signs  of  obstruction  to  the  cardiac  circulation  and  failure 
(more  or  less  gradual)  of  the  cardiac  muscle  are  developed.  The  pulse 
becomes  weak,  rapid,  and  irregular;  dyspnea,  vertigo,  and  attacks  of 
syncope  are  frequent ;  and  later  cyanosis  may  appear.  It  is  probable 
that  at  times  the  liquefied  products  of  a  clot  maybe  absorbed,  producing 
blood-poisoning.  When  the  tbromhus  is  formed  rapidly,  all  of  the 
symptoms  enumerated  are  suddenly  developed  and  quickly  assume  a 
most  serious  phase.  Rarely  a  valvular  orifice,  an  efferent  vessel,  or 
the  coronary  artery  may  become  blocked  and  instant  death  follow. 
Since  the  right  heart  is  the  most  frequent  seat  for  these  thrombi,  pul- 
monary embolism,  attended  with  its  usual  symptoms,  is  a  common  event. 
When  portions  of  a  clot  are  broken  off  and  swept  into  the  systemic  cir- 
culation, the  clinical  phenomena  of  cerebral,  splenic,  or  renal  embolism 
are  exhibited. 

The  phyBical  iigns  consist  of  a  feeble  impnlse  with  marked  arrhyth- 
mia; the  area  of  dulness  is  somewhat  increased  to  the  right,  and  often 
upward ;  and  the  heart-sounds  are  greatly  enfeebled  and  quite  irregularj 
with  marked  change  in  any  murmurs  that  may  previously  have  been 
audible.  In  this  condition  a  systolic  pulmonary  murmur  may  rarely  be 
engendered. 

IMflferential  Diag^oosis. — It  is  important  to  distinguish  true  car- 
diac thrombi,  such  as  are  iibove  describetl,  from  the  less  dense  and  usu- 
ally darker  clots  that  are  formed  either  immediately  before  or  after 
death.  The  latter  may  seldom  show  an  attemj»t  at  a  very  low  grade  of 
organization,  an<l  may  present  a  somewhat  decolorized  appearance,  but 
they  do  not  adhere  firmly  to  the  endocardium.  Moreover,  ajtft'mcfrtfm 
and  postmortrm  clots,  as  the  latter  may  he  uppro[iriutely  termed,  have  a 
different  causation  from  true  thrombi.  For  instance,  tliey  are  apt  to 
form  in  diseases  in  which  the  fibrin-factors  of  the  blood  are  greatly 
increased,  as  in  pneumonia.  Perhaps  a  more  potent  causal  element  is 
the  progressive  weakening  of  the  heart-muscle,  resulting  in  partial  ex- 
pulsion of  the  contents  of  the  right  ventricle;  the  blood  that  reriuiins 
in  the  chamber  is  merely  whipped  up,  and  the  deposition  of  its  fibrin 
must  thus  be  greatly  favored.  Such  heart-clots  may  be  generated  if  the 
endocardium  be  healthy,  and  cannot  be  separated  positively  from  true 
cardiac  thrombi  by  clinical  observation. 

The  progliosis  is  uniformly  bad  and  sudden  death  may  be  expected. 

Treatment-— Beyond  measures  calculated  to  meet  the  symptomatic 
indications  nothing  can  be  suggested. 
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HYPERTROPHY  OP  THE  HEART. 

(Hypertrophia  Cordis.) 

Definition. — Hypertrophy  is  an  increase  in  the  muscular  structure 
of  the  heart,  evidenced  usually  by  an  increased  thickness  of  its  walla. 
It  is  almost  invariably  associated  with  dilatation  of  the  chambers. 

Pathology. — When  the  two  processes — hypertrophy  and  dilatation 
— coexist,  they  cause  great  enlargement  of  the  organ.  To  this  condition 
the  term  "  eccentric  hypertrophy  "  has  been  given.  Hypertrophy  with- 
out dilatation  receives  the  name  ^^  simple  hypertrophy^*^  and  hypertrophy 
with  diminution  in  the  size  of  the  cavities  was  formerly  described  as 
^^  concentric  hypertrophy y''  but  this  term  should  now  be  regarded  tis  ob- 
solete, inasmuch  as  the  abnormally  small  chamber  is  known  to  be  due 
to  postmortem  contraction  of  a  normal  or  hypertrophied  ventricle. 

The  increase  in  size  may  affect  either  the  whole  heart,  one  chamber 
on  either  side,  one  whole  side,  or  but  a  single  cavity  (jgeneral  and  partial 
hypertrophy).  The  process  may  also  be  limited  to  a  minute  division  of 
the  heart  (circumscribed  hypertrophy).  Owing  to  its  important  physio- 
logic function  the  left  ventricle  is  more  frequently  enlarged  than  the 
right,  and  though  the  auricles  are  not  as  often  the  seat  of  hypertrophy 
as  the  ventricles,  the  right  auricle  is  more  frequently  invoIvcNii  than  the 
left.  The  weight  of  the  normal  heart  in  a  man  of  average  size  is  approxi* 
mately  9  ounces  (255.0) ;  in  a  woman  it  is  8  ounces  (226.0).  In  bilaterel 
hypertrophy,  however,  the  weight  of  the  heart  may  be  greatly  increased, 
though  wide  variations  are  exhibited;  hearts  weighing  from  15  to  2o 
ounces  (425.0-710.0)  are  seen  in  moderate  grades  of  hypertrophy,  and 
those  of  from  40  to  50  ounces  (1134.0-1420.0)  in  extreme  cases  {^*>r 
bovinum).  Measurements  showing  the  thickness  of  the  walls  also  indi- 
cate the  degree  of  hypertrophy  *  and  the  exact  seat  of  the  enlargement 
when  not  general.  The  normal  diameter  of  the  left  ventricular  wall  is 
from  8  to  12  mm.  (J-^  in.^ ;  that  of  the  right  ventricle,  from  5  to  7  nam. 
(i^i  ^^*)«  ^^^^  ^^  ^^^  ^^^  auricle,  about  3  (^  in.),  and  of  the  right.  2 
mm.  (r^  in.).  Suffice  it  to  state  in  this  connection  that  under  condi- 
tions of  cardiac  hypertrophy  the  normal  thickness  of  the  various  cavity- 
walls  is  usually  doubled,  not  infrequently  trebled,  and,  rarely,  even 
quadrupled.  It  must  be  noted,  moreover,  that  in  cases  ii\  which  there  i^* 
a  concomitant  dilatation  the  walls  may  appear  thinner  than  is  normal, 
while  the  measurement  will  show  them  to  be  in  reality  thickened. 

The  shape  of  the  heart  is  also  altered  according  to  the  seat  and  ex- 
tent of  the  hypertrophy.  If  both  ventricles  are  enlarged,  the  apex  h 
widened  and  appears  flattened ;  if  only  the  left  ventricle  is  involrefl. 
the  apex  is  lengthened  and  is  more  or  less  pear-shaped:  and  if  tht* 
right  ventricle  alone  is  hypertrophied  (as  in  pure  mitral  stenosis),  it  ni»y 
form  the  largest  part  of  the  apex,  but  the  latter  will  be  less  conical  than 
in  health. 

The  papillary  muscles  and  columnae  carnese  are  greatly  thtekene<i 
and,  particularly  in  the  eccentric  form  of  hypertrophy,  they  are  often 
decidedly  flattened.    In  this  form  the  septum  frequently  shows  increa»<*J 

^  Measurements  should  not  be  attempted  until  the  rigor  mortis  has  bomi  uv^nxMse  1'/ 
■oaking  the  organ  in  water. 
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thiekrie^B — a  condition  that  I  have  never  obBerved  in  simple  livpertropby. 
The  EXUseuUr  trabecuke  generally  assume  greater  proniinenee  on  the 
right  than  on  the  left  side.  The  muscular  structure  is  usually  of  a 
deeper  red  color  and  also  firmer  than  normally.  The  hypertrojihied 
left  ventricle  can,  us  n  rule,  be  lacerated  readily,  while  the  right,  a.s  first 
pointed  out  by  Kokitausky,  may  be  tough  and  leathery.  As  the  heart 
continues  to  enlarge  it  ginks  lower  in  the  ehest-eavity  ;  this  is  not, 
however,  owincf  to  an  increase  in  size  alone,  but  more  particularly  to  an 
increase  in  weight.  In  hypertrophy  of  the  heart  there  i^  a  multipliea- 
tion  of  muscular  fibers,  to  which  alone  the  enlargement  of  its  walls  is 
attributable. 

Etiology. — Hypertrophy  of  the  left  ventricle  (sometimes  termed 
general  hypertrophif)  results  from  obstructions  to  the  arterial  circula- 
tion of  whatever  sort.  These  may  be  clai^sified,  according  to  their  seat, 
into — (1)  LesioiLi  of  the  Heart. — {a\  Aortic  incompetency  and  aortic 
stenosis;  (^)  Mitral  insufficitncy  ;  (r)  The  fibroid  form  of  myocarditis ; 
(rf)  Pericardial  adhesions,  particularly  in  the  young.  Late  in  life  the 
heart  may  become  atrophied.  In  such  cases  the  rhythmic  play  of  the 
ventricle  is  impeded,  the  adherent  pericardium  exerts  a  counter-traction 
force  during  the  systole,  and  thus  the  work  is  increased  beyond  the 
capacity  of  the  normal  heart :  in  order  to  maintain  a  proper  circulation, 
therefore,  the  muscle  hypertrophies.  There  is  no  obstruction  either  at 
the  orifices  or  in  the  arterial  tree.  In  fibrous  myr>carditis  a  portion  of 
the  muscular  tissue  is  more  or  less  function  less,  though  compensated  for 
by  other  healthier  portions,  while  the  rhythm  of  the  heart  is  also  greatly 
disturbed-  In  valvular  disease  the  augmented  tension  in  the  ventricle 
induces  the  hypertrophy. 

(2)  Abnormal  Conditions  of  tlie  Blood -vess els ,^ — {a)  Narrowing  of  the 
aorta — e.g.  congenital  stenosis,  external  pressure,  and  the  development 
of  an  aneurysm  ;  {h)  General  arterio-sclerosis,  by  raising  the  pressure ; 
(V)  Increased  arterial  pressure,  due  to  the  contraction  of  the  peripheral 
vessels  in  consequence  of  the  local  action  of  certain  chemical  and  bio- 
logic irritants  (lead,  Bright^s  disease,  gout,  syfihilis).  In  all  of  these 
cases,  whether  the  blood-pressure  is  raised  in  larger  or  smaller  vessels, 
increased  cardiac  action  is  essential  to  meet  the  demands  of  the  system- 
circulation. 

Attention  should  be  called  to  the  causes  of  the  so-called  "primary 
idiopathic  hypertrophy/*  in  which  variety  the  above-mentioned  etiologic 
factors  are  absent.  The  main  causal  conditions  are^ — (1)  Prolonged 
physical  exertion,  such  as  is  necessary  in  certain  occupations  (black- 
amiths,  locksmiths,  draymen,  and  athletes),  (2)  Constant  over-ilisten- 
tion  of  blood-vessels,  as  in  the  ct^se  of  excessive  beer-drinkers  (heer- 
heart).  Here  the  direct  action  of  the  alcohol  upon  the  heart-muscle 
must  also  be  taken  into  account.  (3)  Functional  disturbances  (neuroses), 
constant  over-action  of  the  heart,  and  even  paroxysmal  tachycardia — 
conditions  excitcil  by  excessive  mental  excitement  or  emotion — tea,  cof- 
fee, and  alcohol  may  give  rise  to  primary  and  general  hypertrophy.  In 
the  latter  category  of  cases  it  is  the  excessively  rapid  action  of  the  heart 
that  produces  the  hypertrophy* 

Hypertrophy  of  the  right  ventricle  develops  secondarily  to  any  condi- 
tion that  offers  obstruction  to  the  pulmonary  circulation  or  to  the  blood- 
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current  through  the  right  ventricle.  Among  them  may  be  mentioned— 
(1)  mitral  incompetency  and  stenosis  ;  (2)  emph^^senia,  or  cirrhosis  of  the 
lung  (producing  compression  or  obliteration  of  the  vessels) ;  (3)  right- 
sideil  valvular  lesions,  particularly  obstruction  at  the  pulmonary  orifice; 
(4)  it  is  doubtful  whether,  on  account  of  the  normal  situation  of  the  right 
ventricle,  jiericanlial  adhesions  induce  hypertrophy  of  this  chamber,  as 
is  sometimes  claimed. 

Hypertrophy  of  the  Amides. — Hypertrophy  with  dominant  dilatation 
of  the  left  auricle  occurs  in  mitral  disease,  and  especially  in  mitral  ste- 
nosis. The  right  auricle  hypertrophies,  though  not  invariably,  when  the 
blood-pressure  in  the  pulmonary  vessels  is  pronounced  from  any  cause. 
Stenosis  of  the  tricuspid  orifice  is  occasionally  the  sole  cause  of  thicken* 
ing  of  the  right  auricular  wall,  which  also  becomes  hypertrophied  in 
tricuspid  incompetency. 

Symptoms. — There  may  be  an  entire  absence  of  subjective  aymp 
toms,  since  hypertrophy  of  the  heart  may  be  said,  with  rare  exceptions, 
to  he  |jrotective  in  character.  When  present,  their  intensity  varies  with 
the  degree  of  the  hypertrophy,  which  is  then  pronounced,  as  a  rule,  and 
often  ah*ea<ly  attended  by  incipient  dilatation.  They  may  be  local  en- 
tirely, though  frequently  ^enrral  as  wclh  Df  the  former,  precordial 
fulness  and  uneasiness  are  the  most  conspicuous.  They  are  usually 
most  annoying  when  the  patient  is  in  the  recumbent  posture,  particularly 
on  the  left  side,  and  when  the  hypertrophy  is  dependent  upon  nervous 
causes.  Pain  and  palpitation  are  seldom  complaineil  of  except  by  neur- 
asthenics and  patients  suffering  from  enlargement  due  to  tobacco  and 
excessive  muscular  exertion.  Decided  aggravations  of  the  local  mani* 
festations  may  follow  the  operation  of  influences  that  create  a  demand 
for  increased  cardiac  action,  such  as  undue  mental  emotion  or  excite- 
ment, physical  exhaustion,  active  bodily  exercise,  and  gormandizing. 

The  (jvtieral  si/mpt*mti*,  when  present,  may  fluctuate  or  even  intermit. 
Those  most  frequently  observed  are  fulness  in  the  head,  often  amounting 
to  actual  headache,  tinnitus  aurium,  cariitid  pulsations,  flushing  of  the 
face,  flashing  of  light  before  the  eyes,  and  often  prominent  eyeballs.  These 
symptoms  are  attributable  to  the  increased  vigor  of  the  cerebral  circulation. 

RirfHute  Effects. — General  or  total  hypertrophy  promotes  abnormal 
fulness  of,  and  increased  tension  throughout,  the  arterial  tree.  Endar* 
teritis  and  arterio-sclerosis  are,  as  a  consequence,  frequent  consentane- 
ous developmetits  in  advanced  cases,  especially  when  the  cause  of  the 
enlargemetit  has  been  increased  tension  in  the  peripheral  vessels,  as  in 
Bright's  disease.  With  a  circulation  too  forcibly  carried  on,  as  in  hy- 
pertrophy, the  sclerotic  vessels  are  overstrained,  especially  the  large  onw 
near  the  heart,  juid  are  apt  to  rupture.  The  break  often  occurs  in  thf 
bi*ain  (apoplexy)  or  in  the  lung  (pulmonary  apoplexy),  and  hemorrhage 
from  the  lungs  (hemoptysis),  due  to  kdt  ventricular  hypertrophy,  is  of 
greater  frequency,  I  believe,  than  most  writers  are  ready  to  admit. 

Physical  Signs  in  Left-sided  Hypertrophy. — Ingpecfion. — In  female 
and  in  young  children  with  yielding  ril»s  there  is  seen  precordial  bulg- 
ing. Ihe  intercostal  s[>aces  are  much  broadened  and  the  visible  apex- 
bent  covers  a  greatly  increased  art*a,  the  extension  being  downward  and 
to  the  left.  The  whole  body  of  the  patient,  and  even  the  bed  on  which 
he  may  be  lying,  may  share  visibly  in  the  cardiac  impulse. 
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Palpation, — In  pronounced  grades  the  impulse  may  be  felt  as  low 
dowa  as  the  seventh  interspace  and  ii8  far  to  the  left  as  the  axilla.  In 
simple  hypertrophy  it  ia  carried  downward  to  the  sixth  interco.stul  space 
and  outward  to  a  point  near  the  anterior  axillary  line.  The  impulse  is 
slow,  forcible,  and  heaving,  lifting  the  fingers  of  the  examiner  at  each 
systole.  In  eccentric  hypertrophy  (hyj)ertroj;»hy  with  dilatation),  tliuugh 
heaving  and  forcihle,  it  is  somewhat  more  abnijjt,  and^  partakes  of  the 
nature  of  the  impulse  in  cardiac  dilatation,  (Jver  the  aortic  orifice  or 
second  interspace,  to  the  right  of  the  sterntjm,  a  short  diastolic  impulse 
may  also  be  felt  occasionally  {double  ioiiiulse).  The  pulse  in  pure 
hypertrophy  is  full,  strong,  regular,  and  of  normal  rate ;  it  is  also  pro- 
longed, owing  to  increased  tension.  In  eccentric  hypertrophy  it  is  softj 
full,  and  somewhat  accelerated* 

Pervusmon. — The  area  of  cardiac  dulness  is  enlarged  both  in  ita 
vertical  and  transverse  diameters.  Traced  upward,  d illness  may  ter- 
minate in  the  second  interspace,  whilst  to  the  left  it  may  extend  1  or  2 
inches  (2,5-5  cm.)  beyond  the  mid-clavicular  line.  When  hypertrophy 
is  of  moderate  extent,  the  left  limit  of  dulness  corresponds  with  the 
results  of  palpation  and  inspection ;  but  when  it  is  of  immoderate  ex- 
tent, the  extension  of  dulness  does  not  keep  pace  with  the  systolic  im- 
pulse, which  is  diffused  to  points  beyond  the  limits  of  contact  of  the 
heart  with  the  thoracic  wall.  If  concomitant  hypertrophy  of  the  right 
ventricle  be  present,  dulness  will  also  extend  to  the  right  for  1  inch 
(2.5  cm.)  or  more  beyond  the  right  edge  of  the  sternum- 

AHScultfitioti*-^Th(^  sounds  vary  with  the  grade  of  the  morbid  pro- 
cess and  the  variety.  In  simple  hypertrophy  of  marked  type  a  pro- 
longation of  the  first  sound  is  always  appreciable,  and  usually  it  is 
duller  than  the  normal.  The  second  sound  (nortic)  is  intensiPe<l,  dear,  and 
often  ringing.  The  degree  of  acceiitusition  depends  partly  upon  the 
vigor  of  the  lel\  ventricle,  though  chiefly  upon  the  condition  of  the 
blood-vessels*  Reduplication  of  the  second  sound,  due  to  high  tension, 
is  common  {f*  g.  in  Bright's  disease).  In  dilated  hypertrophy  the  first 
sound  is  clearer  and  more  abrupt,  while  the  second  sound  is  less  marked 
or  even  faint.  Modification  of  the  sounds  just  described  occurs  when 
hypertrophy  is  dependent  upon  chronic  valvular  disease. 

Hypertrophy  of  the  Right  Ventricle. — One  or  more  of  the  causal  fac- 
tors that  produce  augmented  tension  in  the  pulmonary  vessels  are  pres- 
ent, and,  if  properly  appreciated,  will  throw  light  upon  the  condition. 
There  may  be  an  absence  of  all  symptoms  if  the  hypertrophy  exactly 
balances  the  result  of  the  obstructive  forces,  and  this  state  may  be  main- 
tained for  a  long  period  of  time.  Undue  exertion,  however,  soon  leads 
to  temporary  dyspnea  in  many  cases.  When  secondary  to  emphysema 
or  cirrhosis  of  the  lung  the  symptoms  occasioned  by  the  latter  diseases, 
such  as  cough  and  dyspnea,  may  completely  veil  any  symptoms  that 
may  be  due  to  the  hypertrophy.  Discomfort  in  the  cardiac  region 
should,  however,  arouse  suspicions  of  the  existence  of  the  latter  con- 
dition. When  dilatation  of  the  ventricle  supervenes,  as  is  usual,  and 
the  clinical  evidences  of  tricuspid  incompetency  develop,  then  pulmo- 
nary symptoms,  due  to  venous  congestion,  are  prominent ;  these  are 
bronchial  catarrh,  shortness  of  breath,  and  the  like.  Later,  general 
cyanosis  and  edema  appear.     As  pointed  out  in  the  discussion  of  Mitral 
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Stenosis  with  permanently  heightened  tension  and  overgrowth  of  thfi 
right  ventricle,  the  lung-vessels  become  atheromatous  and  the  Inng^l 
tissue  the  seat  of  brown  imluration.  Owing  to  the  fact  that  the  stcle-J 
rotic  vessels  are  easily  ruptured,  hemoptysis — a  not  uncomuion  evenil 
after  sudden  great  exertion — is  to  be  expected;  intense  pulmunartj 
congestion  and  apoplexy  may  alao  be  met  with  in  hypertrophy  wiia| 
dom  i  ri  a  n  t  d  i  1  a ta t  io  n . 

FhyBical  Signs.— These  have  been  in  the  main  detailed  in  spealcingl 
of  affections   of  ihe  mitral  valve.     Inspection  discloses  bulging  of  th#] 
sixth  and  seventh  left  coatnl  cartilages  and  of  the  lower  sternum-     Ini 
the  angle  betw^een  the  en.siform  cartilage  and  the  seventh  rib  an  epipis- 1 
trie  impulse  may  be  visible,  but  more  commonly  the  impulse  is  in  the' 
sixth  interspace,  close  to  the  left  edge  of  the  sternuin.     It  is  al»o  very 
generally  seen   to  the  right  of  the  sternum,  in  the  third  and  fourth j 
interspaces,  and  particularly  is  this  the  case  in  eccentric  hypertrophy, 
forming  a  highly  characteristic  sign.    The  apex-beat  is  therefore  diff'use, 
the  radial  pulse  is  suialt.  and  in  dilated  hypertrophy  it  is  increased  iaj 
fre^juency,  and  is  small  and  irregular. 

Percumion  shows  the  extension  of  cardiac  dulness  to  a  point  an  incll  1 
(2,5  cm.)  or  more  beyond  the  right  sternal  border*  When  there  is  great  j 
increase  transversely,  dilatation  is  most  probably  associated  and  may  [ 
predominate  over  hypertrophy.  The  auMeultatorif  signs  are  not  distinct- 
ive unless  dilatation  also  exists,  when  the  first  sounds  are  clear  and) 
sharp.  In  simple  hypertrophy  the  first  sound  is  slightly  prolonged  and  1 
lower  than  in  health.  Owing  to  the  high  vascular  tension  throughout  J 
the  lungs  the  second  sound  at  the  pulmonary  valve  is  accentuated,  and  I 
reduplication  of  the  second  sound  may  occur  for  the  same  re^ison. 

It  must  be  kept  in  remembrance  that  when  advanced  emphysema  is  I 
present  all  the  physical  signs  will  be  greatly  modified,  and  may  even  b^ I 
entirely  negative,  though  the  heart  be  of  large  size.      Under  these  cir-  f 
cumstances  venous  pulsation  in  the  neck  vrould  be  diagnostic  of  dilated 
hypertrophy  of  the  right  ventricle. 

Hypertroptty  of  the  Left  Auricle. — ^This  may  be  assumed  to  occur  in 
mitral  stenosis  and  incompetency  in  order  to  compensate  for  these 
lesions  :  it  cannot,  however,  be  recognized  positively  by  physical  sigzui. 
When  the  chamber  is  at  the  same  time  extensively  dilated,  the  dulness 
may  be  extended  upward  to  the  left  of  the  sternum,  parsing  over  the 
third  and  even  secoml  interspaces.  At  this  point — the  second  inter- 
space— a  presYStolic  wave  may  now  be  noticeable. 

Hypertrophy  of  the  right  auricle,  associated  with  dilatation,  is  per- 
haps more  common  than  its  counterpart  on  the  left  side.     It  is  secondary 
to  tricuspid  incompetency  (rarely   stenosis)   and    enlargement  of   the       . 
right  ventricle,  and  hence  has  the  same  etiology  as  the  latter  condition?-  ^H 

Thk;  pht/sicfjl  nig  US  are — systolic  jugular-pulsation,  sometimes  a  pre-  ^B 
systolic  wavy  pulsation  over  the  third  and  fourth  interspaces  to  the  right 
of  the  sternum,  extension  of  cardiac  dulness  to  the  same  inter8pac««. 
and  other  signs  of  tricuspid  regurgitation. 

Diagnosis. — The  recognition  of  cardiac  hypertrophy  is  possible 
only  by  attention  to  the  physical  signs.  Next  to  these,  in  point  of 
diagnostic  value,  come  the  causes,  which  sliouhl  therefore  be  diligently 
searched  for;  the  rational  symptoms  are  least  in  value,  though  usually 
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corroborative.  It  is  difficult  to  establisli  a  diageosis,  even  approx* 
imately,  when  extensive  emphysema  coexists.  As  before  pointed  out, 
veDou&  pulsation  in  the  neck  would  point  indisputably  to  right  ventric- 
ular hypertrophy. 

Differential  Biagiiodfi. — Conditions  that  cause  an  increase  in  the  pre- 
cordial area  of  dnlness,  except  hypertrophy,  must  be  eliminated.  (1) 
PericanUal  Effwtion^ — A  careful  analysis  of  the  physical  signs  and  the 
history  will  suffice.  (2)  Atwunfsm. — In  this  affection  the  enlargement 
is  altogether  upward  and  to  the  left  or  right.  This  fact,  joined  with 
the  other  evidences  of  aneurysm,  should  obviute  error.  (8)  Mt'diantinnl 
growtlm  also  enlarge  the  dull  space  mainly  upward  and  to  the  right  or 
left,  though  the  point  of  cardiac  contact  may  be  increased  and  the  heart 
carried  forward*  (4)  Dkphirement  of  the  heart  does  not  give  a  heaving 
impulse  nor  an  increased  area  of  dulness ;  moreover,  it  usually  furnishes 
its  special  cause  (pleural  effusion).  (5)  Abnormally  narrow-chested 
persons  present  a  considerably  increased  superficial  zone  of  dulness, 
partly  owing  to  the  position  assumed  by  the  lungs  and  partly  (perhaps 
chieliy)  to  their  imperfect  development.  iSince  there  is  usually  an 
entire  absence  of  all  other  physical  signs  of  hypertrophy,  ordinary 
caution  will  exclude  the  latter  complaint.  (6)  Affect kms  of  the  Lung^ 
and  J*leiine, — Left-sided  pleurisy  with  retraction  may,  by  exposing  a 
large  part  of  the  anterior  surface  of  the  heart,  give  rise  to  signs  of 
moderate  hypertropl*y.  The  presence  of  the  former  condition,  the  lack 
of  expansion  on  deep  inspiration,  the  displacement  of  the  heart  to  the 
left  and  upwards  and  an  absence  of  the  causes  of  the  latter  sliould  lead 
to  a  correct  conclusion.  (7)  Phthms  and  eirrhoHtft  of  the  /wm/,  with  or 
without  pleurisy,  may  in  like  manner  produce  apparent  enlargement  of 
the  heart.  It  must  also  be  retiiembered  that  cirrhosis  of  the  lung  is 
one  of  the  causes  of  right-sided  hypertrophy,  and  that  the  latter  condi- 
tion may  therefore  be  present. 

Prognosis  and  Course,— *The  course  that  will  be  pursued  depends 
largely  upon  the  stage  at  which  the  case  has  arrived  and  the  character 
of  its  special  cause.  I  have  repeatedly  found  poHtmortem  evidence  of  a 
moderate  grade  of  hypertrophy  in  persons  who  died  of  other  affections, 
and  with  especial  relative  freijuency  in  those  who  had  constantly  fol- 
lowed manual  pursuits.  Simple  cardiac  hypertrophy,  being  compensa- 
tory as  a  rule,  exerts  in  nearly  all  instances  a  salutary  influence,  and 
if  the  processes  that  constitute  the  causal  factors  are  not  steadily  pro- 
gressive, life  may  not  only  not  he  curtailed,  but  be  greatly  lengthened 
by  its  existence.  Even  in  organic  valvular  disease  of  the  heart  hyper- 
trophy prolongs  life  by  overcoming  the  ill  effects  of  the  valve-lesion 
and  by  maintaining  the  normal  circulatory  eijuilibrium.  But  since  in 
this  class  of  cases  the  lesion  is  progressive  despite  treatment,  a  limit  is 
reached  sooner  or  later  beyond  which  the  increased  vigor  on  the  part  of 
the  heart  cannot  be  maintained.  The  nutritive  functions  become  inade- 
quate in  obedience  to  a  natural  law%  and  muscular  degenerations  then 
occur,  followed  by  disturbances  of  the  circulation  due  to  cardiac  weak- 
ness and  secondary  dilatation.  It  must,  however,  be  recollected  that 
the  heart  may  at  no  time,  in  the  course  of  certain  cases,  fully  compen- 
sate for  the  causal  condition — e^  //.  as  when  a  valve  ruptures  with  start- 
ling suddenness.     Failure  of  the  cardiac  nutrition  at  once  renders  the 

41 


642 


DISEASES  OF  THE  CIRCULATORY  SYSTEM. 


pro«5nosis  untavorable.  Serious  symptoms,  widely  di»tributeJ,  that  have 
Leeu  previously  mentionod  as  charaeteriziDg  broken  conipejj!«atioij,  are 
certain  to  arise  ami  gradually  prove  fatal,  though ^  as  a  rule,  tifmporarr 
resttiralion  of  the  eardio-circulutory  system  is  obtainable.  UccusioEally, 
as  the  resuk  of  undue  muscular  exercise^  acute  dilatation,  followed  by 
a  speedy  termination  of  life,  is  observed.  I  believe  that  hypertrophy 
of  the  left  ventricle  warrants  a  more  favorable  prediction  than  can  be 
maile  in  hypertrophy  of  the  right,  and  this  for  two  reasons:  first,  the 
increased  capacity  for  work  of  the  left  ventricle ;  second,  the  milder 
character  of  the  many  factors  thut  are  productive  of  left  ventricular 
hypertrophy,  as  comjmred  with  those  of  the  right.  In  special  instances, 
however,  the  reverse  may  obtain,  as  when  left-sided  hyiiertrophy  is  asso* 
ciated  with  or  caused  hy  general  arterial  degeneration.  It  may  he  of 
advantage  to  the  student  and  junior  physician  to  recapitulate  here  a 
few  of  the  chief  points  that  are  prognosticaliy  favorable  as  well  as  those 
that  are  unfavorabk*  r  Favorable  Oonditi(jnis.—{1)  When  the  hypertrophic 
deveh>pnient  fully  compensates  the  causal  lesion  ;  (2)  when  the  causes 
are  removable  or  more  or  less  amenable  to  treatment ;  (3)  when  the  ex- 
ternal conditions  under  which  tbe  patient  lives,  his  habits,  and  general 
nutrition  are  good.  Unfavor'abh'.^l)  Wlien  signs  of  imperfect  nutrition 
of  the  heart  arise ;  (2)  when  evidences  of  advancing  cardiac  dilatation 
(dyspnea,  rapid,  irregular  pulse,  edemn)  show  themselves;  (3)  when 
poverty,  poor  food,  intemperate  habits,  and  an  unhygienic  environment 
are  all  conihined ;  (4)  when  apparent  cardiac  vigor  suddenly  gives  place 
to  dilatation  antl  great  cardiac  weakness. 

The  treatment  has  for  its  prime  objects  the  establishment  of  full, 
and  the  prevention  of  failure  of,  compensation  {ride  Chronic  Valvular 
Disease), 

Orer-hj/pi'rtropht/^  as  indicated  by  certain  cerebnil  and  thoracic 
symptoms,  may  result  from  the  exercise  of  iniprojier  notions  respecting 
the  treatment  of  the  causative  lesions  and  of  organic  disease  of  the 
heart  in  particular.  It  re<|uires  careful  dietetic  and  hygienic  manage- 
ment rather  than  therapeutic  activity.  Briefly,  the  diet  should  he 
nutritious,  but  tlie  more  concentrated  forms  of  food  should  be  used  very 
sparingly,  and  the  daily  <|uantity  should  be  slightly  less  than  that  re- 
quired in  health.  It  must  be  non-stimulating,  and  tea,  coffee,  alcohol 
in  all  forms,  and  smoking  must  be  prohibited.  The  physical  exercise 
should  be  moderate  in  amount  and  of  tfie  gentlest  sort,  and  if  the 
patient*s  occupation  tends  to  stimulate  the  heart,  it  must  be  immediatelv 
abaiKloned,  A  mild  saline  purge  (Sij  to  .^ss — 8.0  to  16.0 — of  Rochelle 
salts  once  daily)  is  ^juite  beneficial. 

For  the  relief  of  the  symptoms  referring  to  the  head  (tinnitus  aurium, 
vertigo,  fulness)  and  to  the  precordia  (weight  and  discomfort)  arterial 
relaxants  are  the  best,  particularly  when  arterio-sclerosis  is  causing  car- 
diac overstrain.  Among  them  nitroglycerin  in  full  doses  and  veratmni 
viri^le  are  most  useful,  though  the  efficacy  of  both  may  often  be  enhanced 
by  the  addition  of  the  hromids.  In  cases  of  nervous  origin  the  bro- 
mids,  with  preparations  of  valerian,  are  the  most  valuable  agents. 
Nothing,  however,  is  of  higher  importance  than  the  determination  aad 
removal  of  the  cause  when  possible.  After  compensation  has  failed  the 
further  treatment  is  identical  with  that  of  cardiac  dilatation. 


DILATATION  OF  THE  HEART  643 

DILATATION  OP  THE  HEART. 

I>efi]litiO]i. — By  dilatation  of  the  heart  is  meant  an  enlargement  of 
its  various  cavities.  The  walls  of  the  chambers  may  in  consequence  be 
thinner  than  in  health,  but  much  more  commonly  they  are  thicker,  as  in 
dilatation  with  hypertrophy.  Both  hypertrophy  and  dilatation  are  rela- 
tive terms,  but  tne  latter  has  reference  to  that  condition  in  which  the 
cavities  are  distended  out  of  proportion  to  the  diameter  of  their  walls. 

Vaziettes. — (1)  Dilatation  with  Hypertrophy. — Here  there  is  a  pro- 
gressive increase  in  the  capacity  of  the  chambers  until  they  attain  to 
Urge  dimensions.  The  cardiac  walls  continue  of  abnormal  thickness, 
yet  the  vigor  of  the  divisions  affected  may  be  relativelv  diminished  to  a 
remarkable  degree,  owing  to  the  weakening  influence  of  the  degenerative 
processes  that  attack  the  hypertrophied  muscles.  In  eccentric  hyper- 
trophy the  heart-cavities  are  dilated,  but  the  hypertrophied  cardiac  walls 
are  sufficiently  vigorous  to  meet  the  demands  of  the  circulation.  This 
condition  should  not  be  regarded  as  identical  with  dilatation  with  hyper- 
trophy^ but  frequently  merges  into  the  latter,  the  size  of  the  cavities 
now  being  proportionately  greater  than  is  the  thickness  or  the  functional 
power  of  their  walls. 

(2)  Dilatation  with  Thinning  of  the  Heart-walh. — The  diminution  in 
the  diameter  of  the  cardiac  muscles  may  be  slight  if  the  capacity  of  the 
chambers  involved  be  only  moderately  increased.  Instances  of  this  sort 
are  sometimes  seen  to  follow  prolonged  fever  (typhoid).  On  the  other 
hand,  the  process  of  attenuation  may  reach  a  high  grade,  the  greatly 
thinned  cardiac  wall  being  scarcely  capable  of  holding  the  werght  of 
the  contained  blood. 

(3)  Dilatation  with  little  or  no  variation  from  the  normal  cardiac  wall 
has  also  been  described  by  some  authors.  It  is  to  be  observed,  however, 
that  stretching  of  a  cavity  whose  walls  are  normal  must  be  attended  with 
thinning  of  those  walls,  unless  there  has  been  pre-existing  hypertrophy. 

Fatnology. — Dilatation  with  hypertrophy  is  generally  secondary 
to  valve-lesions,  and  affects  more  than  one  cavity  as  a  rule.     It  may 
happen,  as  in  advanced  aortic  regurgitation,  that  all  the  divisions  are 
filiated.     The  right  ventricle  is  somewhat  more  frecjuently  dilated  than 
"the  left,  however,  for  reasons  previously  adduced.     The  auricles  (espe- 
cially the  left)  are  more  frequently  expanded  than  the  ventricles ;  hence 
of  ail  the  chambers  the  left  ventricle  is  least  apt  to  dilate.     The  extent 
of  the  relative  increase  in  the  capacity  of  tlie  cavities  is  variable,  and 
often  remarkable.     As  an  example  of  extreme  dilatation  of  a  chamber, 
the  left  auricle  in  cases  of  mitral  stenosis  may  be  singled  out ;  I  have 
seen  an  instance  in  which  this  auricle  was  capable  of  containing  twenty- 
two  ounces  of  blood.     The  septum  may  be  seen  to  bulge  when  one  ven- 
tricle only  is  stretched.     Extensive  dilatation  of  the  chambers  produces 
»  dilated  condition  of  the  auriculo-ventricular  rings,  which  in  turn  gives 
rise  to  relative  incompetency.     Other  cardiac  orifices  are  found  to  be 
aimilarly  dilated.     Dombrowski  ^  has  drawn  attention  to  the  fact,  first 
pointed  out  by  Wolf,  that  the  surface  of  the  mitral  leaflets  greatly  ex- 
ceeds the  orifice,  and  Kirschner  and  Garcin  contend  that  the  anterior 

* "  Fimciioiial  InraffidmicT  of  Um  Valvw  of  the  Left  Hflart,"  Bemu  de  Mideeine,  Sept 
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flap  alone  suffices  to  close  tlie  mitral  orifice,  ''even  when  the  left  heart 
is  coDj^iderably  Jilated/'  Dombrowski  believes  that  functional  incom- 
petency Js  due,  in  many  cases^  '*  to  muscular  dilatation,  producing  ik 
separation  of  the  insertions  of  the  papillary  muscles,  which  in  systole 
cannot  approach  each  other  near  enough  to  allow  the  valves  to  close,  the 
contraction  of  the  papillary  muscles  only  increasing  the  difficulty.'* 
Great  dilatation  of  the  left  auriculo-ventricular  ring  is,  however,  prob* 
ahly  an  important  factor  in  the  causation  of  relative  mitral  incompetency. 
The  tricuspid  valves,  being  scarcely  competent  to  cover  the  correspond- 
in^  orifice  normally,  are  untjuestionably  incompetent  when  that  orifice 
is  considerably  dilated. 

The  shape  of  the  heart  is  altered  according  to  the  seat  and  extent  af 
the  dilatation.  When  all  the  cavities  are  dilated  the  organ  assumes  a 
globular  form,  while  ililatation  of  the  ventricles  only  produces  broaden- 
ing of  the  apical  region. 

Condition  uf  the  Enihcardium  and  Vardiac  MuM^le* — The  musculmr 
tissue  generally  exhibits  degenerations  (fibroid,  fatty,  or  parenchymt- 
tous),  but  in  some  cases  even  microscopic  changes  are  entirely  wanting* 
Important  as  is  the  part  played  by  the  ganglia  in  maintaining  the  nu- 
tritive integrity  of  the  heart  by  supplying  nervous  force^  our  knowledge 
of  the  alterations  that  may  occur  in  them  in  this  condition  is  as  yet  very 
imperfect.  Ott  and  others  have,  however,  found  them  to  be  degeQeratecL 
Opacity  and  patchy  roughening  of  the  endocardium  are  common. 

Etiology* — Entering  into  the  causation  of  cardiac  dilatation,  there 
are  two  essential  factors:  (1)  increased  endocaniial  tension;  {'2\  dimin- 
ished resistance,  due  to  weakened  cardial  walls.  Each  of  these  may  be 
the  sole  cause,  though  more  often  they  act  together. 

(1)  Increased  Endocardial  Tension. — It  is  to  be  premised  that  a  pri- 
mary and  a  secoiulary  form  occur,  the  latter  being  of  greater  importance 
clinically  than  the  former.  Primary  dihitation  occurs  from  a  recent  ob- 
struction to  the  circulation  of  considerable  magnitude  and  at  any  point 
throughout  the  blood-vessel  system*  A  good  exaujple  is  afforded  by 
aortic  constriction,  in  which  condition  the  obstruction  of  the  aortic  ring 
engenders  tlitatation  of  the  left  ventricle  by  raising  the  intraventricular 
pressure;  this  is,  however,  <|uickly  overcome  by  compensatory  hyper- 
trophy. In  the  vast  majority  of  these  instances,  after  a  long  interval 
of  perfect  compensation,  a  nutritive  break-down  takes  place,  with  ensu- 
ing secondary  dilatation. 

Other  causes  of  augmented  endocardial  pressure  have  been  considereil 
in  the  discussion  of  Hypertrophy  and  Chronic  Valvular  Lesions*  In 
eccentric  hyiiertrophy  both  dilatation  and  hypertrophy  go  hand  in  band, 
until  finally  the  cardiac  nutritive  funtions  fail  and  dihitation  at  once 
preilomi nates  (dilatation  with  hypertrophy).  Compensation  has  n<iw 
been  ruptured.  Amtmg  the  exciting  factors  that  may  precipitate  this 
accident  may  be  brietly  stated — recurrent  endocarditis,  intercurrent 
febrile  affections  which  over-stimulate  tlie  heart  and  tend  to  impair  it^ 
muscular  tissue,  general  disturbances  of  nutrition,  and,  lastly,  phyaioal 
and  mental  overstrain. 

AcuW  primart/  diJatation  may  be  brought  about  by  sudden*  great  ex- 
ertion, as  in  ascending  mountainous  elevations.  Under  thctse  circum- 
stances the  heart  palpitates  violently,  there  is  epigastric  puLsatioOi  aiid 
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often  pain  in  the  cardiac  region — evidences  of  dilatation  of  the  right 
ventricle.  Although  in  these  eases  the  heart's  reserve  eapaeitv  for  work 
has  been  exceeded,  rest  and  then  ijuite  moderate  exercise  ofti*n  restore 
the  conditions  to  the  normal.  I  have  seen  acute  primary  dilatation 
produced  by  strong  emotion ;  in  such  cases  sudden  contraction  of  the 
peripheral  vessels  occurs,  attended  with  arrest  of  the  heart's  action;  this 
soon  gives  place  to  violent  palpitation  and  rarely  to  dilatation.  Sudden 
fright  may  also,  by  inducing  organic  changes,  cause  acute  dilatation. 

The  remarkable  endurance  of  the  athlete  and  the  gymnast  is  in  part 
owing  ta  the  abnormal  amount  of  physiologic  cardiac  reserve  force 
which  they  naturally  possess,  but  it  is  mainly  due  to  the  invigorating 
effect  of  training.  If,  however,  the  training  be  not  so  conducted  as  to 
gymmetrically  develop  the  entire  muscular  system^  or  if  the  exertion  he 
in  excess  of  the  reserve  functional  power  of  the  heart,  then  acute  dila- 
tation may  suddenly  arise.  From  this  accident  recovery  may,  after  a 
time,  take  place  ;  sometimes,  however,  it  initiates  organic  valvular  dis- 
ease, and  thus  prohibits  the  furtlier  undertaking  of  unusual  feats.  The 
cardiac  muscle  may  be  impaired  hy  pericardia!  adhesions  from  the  ex- 
tension of  fibrous  overgrowth  to  the  adjacent  myocardium. 

Apparentli/  idiopatfne  ctueat  of  cardiac  dilatation  of  indeterminate 
etiology  rarely  occur. 

(2)  Diminished  Eesistanee  owing  to  Weakened  Cardiac  Walls, — The 
occurrences  that  weaken  the  cardiac  wall  are  numerous,  and  not  a 
few  lead  to  acute  primary  dilatation,  such  as  fni/ocarditu  due  to  acute 
specific  fevers  (scarlatina^  typhoid,  typhus).  It  is  especially  prone  to 
occur  in  rheumatie  efidovarditis  and  perieardttts.  The  ekroHH-  degim- 
pra(wn»  (fatty,  fibroid)  impair  the  contractile  power  of  the  heart,  Nu- 
tritwnal  distnrbances  of  varied  origin  rnay  induce  enfeeblement  of  the 
cardiac  muscle,  such  as  digestive  disorders,  ill-ventilation,  lack  of  open- 
air  exercise,  and  improper  or  defective  food-supply*  Dilatation  is  met 
with  also  in  dwra»es  of  the  hhod  {chlorosis,  anemia,  leukemia). 

Clinical  HistOty, — In  acute  dilatation  the  onset  is  sudden.  It  ig 
accompanied  by  such  symptoms  as  dyspnea  and  cardiac  palpitation 
(both  speedily  becoming  aggravated),  and  frequently  by  pain  in  the 
precordial  region. 

The  physical  si^a  may  be  incontestable.  They  are  venous  pulsation 
in  the  neck,  a  rapid,  feeble  apex-beat,  and  a  systolic  murmur  at  the  tri- 
cuspid valves,  all  of  which  declare  the  presence  of  tricuspid  regurgitation. 
Among  signs  of  subsidiary  value  are  a  venous  turgescence,  a  marked 
epigastric  pulsation,  and  a  sudden  extension  of  dulness  to  the  riglit ;  the 
pulse  is  small,  irregular,  antl  exceedingly  rapid.  In  the  more  chronic 
form,  which  arises  from  slowly-acting  causes,  or  in  that  which  accompanies 
eccentric  hypertrophy  or  follows  simple  hypertrophy  due  to  left-sided 
heart-  or  lung-trouble,  the  manifestations  that  characterize  the  earliest 
stage  are  not  at  all  striking.  They  indicate  weak  heart- walls,  and  such 
chambers  are  soon  unable  to  expel  their  contents  during  systole.  Hence 
with  each  subsequent  diastole  the  abnormal  amount  of  blood  contained 
in  them  is  increased.  From  these  facts  it  is  readily  seen  that  the  essen- 
tial causal  conditions — increased  endocardial  pressure  and  weakened 
heart-walls— are  present  and  active  in  facilitating  the  process  of  dilata- 
tion, once  it  has  commenced.     This  blood-stasis,  as  previously  pointed 
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out,  often  extends  from  the  left  heart  to  the  pulmonary  vessels,  from  the 
latter  to  the  right  heart,  and  finally  to  the  general  venous  system.  Both 
in  the  acute  and  chronic  forms,  however,  failure  of  the  right  ventrick 
more  often  constitutes  or  determines  rupture  of  compensation  and  h  the 
harhinger  of  serious  symptoms.  Obviously,  the  symptoms  must  be  those 
described  as  belonging  to  organic  diseases  of  the  heart  (tricuspid  incom- 
petency, in  particular). 

Physical  Signs, — Ltspeetion  in  dilatation  of  the  left  ventricle  shows 
a  diffu^sc,  weak,  tluttering,  and  often  a  distinctly  undulating  impulse. 
The  apex-beat  will  show  a  greatly  diminished  vigor  in  its  normal  area, 
or  there  may  be  no  recognisable  area  of  strongest  impulse,  as  in  health* 
Distinct  pulsation  in  the  second  left  interspace  is  not  rare,  and  is  of 
ventricular  origin*  Its  feebleness  and  diffuse  character  are  confirmed 
by  palpation.  It  may  be  cjuick  and  sharp,  though  always  lacking  in 
power.  Walsh  first  made  the  capital  observation — since  abundantly 
corroborated — that  the  impulse  may  be  visible,  yet  not  palpable.  There 
may  be  an  utter  absence  of  the  apex-beat  in  marked  cases.  The  pulse 
is  small,  often  rapid,  and  lacks  regularity.  Percus»wn  shows  a  lateral 
increase  in  dulness  to  the  left,  to  or  even  beyond  the  raid-clavicular  line, 
upward  to  the  second  rib,  and  downward  as  far  as,  though  rarely  below, 
the  sixth  interspace*  except  perhaps,  in  rare  instances,  in  dilatation  with 
hypertrophy.  The  lungs  in  emphysema  may  to  a  great  extent  overlap 
the  heart,  with  a  corresponding  diminution  in  the  area  of  dulness. 

TJihiiatinti  of  the  right  wntrich  demands  separate  consideration  so 
far  as  the  impulse  and  percussion-dulness  are  concerned.  The  normal 
impulse  is  largely  replaced  by  the  abnormal  apex-heat  of  the  right  ven- 
tricle, which  advances  to  the  anterior  chest-walL  The  chief  impulse  is 
now  seen  and  feebly  felt,  as  a  rule,  below  the  xiphoid  cartilage,  or,  less 
commonly,  to  the  right  or  left  of  the  latter.  A  wavy  pulsation  is  seen 
to  the  left  of  the  sternum,  over  the  fourth,  fifth,  and  sixth  interspaces 
and  close  to  its  right  edge.  If  dilatation  of  the  right  auricle  he  asso- 
ciated, as  is  often  the  case,  a  distinct  pulsation  also  occurs  in  the  third 
right  interspace.  Dulness  reaches  to  a  jioint  1  inch  ("IJy  cm.)  or  more 
beyond  the  right  sternal  border  on  a  level  with  the  fourth  interspace. 
If  both  ventricles  are  extensively  dilated,  dulness  extends  bilaterally 
in  a  transverse  direction. 

On  amvultatioH  variable  results  are  obtained  according  %Q  the  state 
and  diameter  of  the  cardiac  walls.  When  thin  and  not  much  disorgan- 
ized, the  first  sound  is  much  shorter-^  sharper,  and  more  ringing  than  m 
health.  In  advanced  eases  the  systolic  sounds  may  be  feeble  and  indef- 
inite, and  sometimes  the  first  closely  resembles  the  second  sound,  the 
long  pause  being  shortened  (fetal  heart-sounds).  The  canter  rhifthm, 
however,  is  more  common.  Irregular  and  intermittent  cardiac  action 
are  usual  phenomena.  The  abnormal  conditions  of  the  two  ventricles 
often  differ,  or  either  ventricle  may  be  implicated  alone.  Hence  sounds 
may  differ  in  intensity.     Reduplication  may  occur,  but  is  not  fre*(Uent. 

Pre-existing  organic  murmurs  obscure  the  sounds  due  to  dilatation, 
and,  on  the  other  hand,  the  dilatation  may  also  alter  the  murmurs  (pre- 
viously audible),  and  even  cause  them  to  disappear,  as,  for  example,  in 
mitral  stenosis.  Again,  dilatation  may  induce  relative  incompetency  or 
superadd  a  murmur,  as  in  cases  of  chronic  valvular  disease  at  the  auriculo* 
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ventricular  orifices.  It  is  intereating  to  recall  here  that  proper  treat- 
ment may  remove  a  murmur  due  to  relative  insufficiency^  and  that  this 
treatmeiil  may,  in  turn,  reproduce  an  organic  murmur. 

Diagnosis. — This  is  made  readily  when  there  is  obtainable  a  clear 
hiitory,  together  with  the  following  characteristic  features  :  a  weak,  irreg- 
ular heart-action ;  an  extended,  wavy  impulse ;  a  smajl,  vigorless,  irreg- 
ular, and  intermittent  pulse;  often  an  indistinct  apex-beat ;  an  outward, 
upward  increase  in  the  percuss  ion*du  In  ess  on  one  or  both  sides,  causing 
the  outline  to  resemble  a  square;  and  a  brief,  sharp,  yet  feeble  first 
ftound  that  strikingly  resembles  the   second,  which  is  itself  enfeebled. 

Differential  Diagnosis. — ffypertrophy,  like  dilatation,  gives  rise  to  an 
extended  area  of  impulse  and  of  percussion-dulness ;  hence  by  the  care- 
less observer  these  conditions  are  sometimes  sadly  confounded.  From 
dilatations,  where  the  diagnosis  rests  upon  the  points  above  enumerated^ 
hypertrophy  is  to  be  distinguished  by  symptoms  of  an  opposite  nature^ 
such  as  indicate  increased  vigor  on  the  part  of  the  heart.  The  latter 
are — a  slow,  heaving  impulse ;  a  slow,  full,  regular  pulse ;  an  increase 
in  the  area  of  dulness,  chiefly  outward  and  downward  ;  abnormal  position 
of  the  apex-beat ;  and  the  prolonged,  dull  first  and  accentuated  second 
sounds.  To  determine  the  point  at  which  eccentric  hypertrophy  ends 
and  dilatation  (with  hypertrophy)  begins  is  often  difficult,  but  a  careful 
discrimination  must  be  attempted,  and  I  have  already  discussed  the 
ushering-in  symptoms  of  dilatation  following  hypertrophy  (chiefly  of 
the  right  ventricle)  in  connection  with  Chronic  Valvular  Disease.  Oc- 
curring in  left  ventricular  hypertrophy,  dilatation  first  betrays  itself  by 
a  change  in  the  position  of  the  visible  apex-beat  and  the  impulse  on  pal- 
pation. Thus,  the  maximum  point  of  the  apex-beat  of  hypertrophy  very 
early  becomes  rounded  and  indefinite,  and  later  is  diffuse  and  wavy. 
Its  strong,  long-drawn,  heaving,  yet  well-defined  impulse  gives  place  to 
the  shorter,  more  sudden  shock  of  commencing  dilatation,  indicating 
weakness.  These  signs,  together  with  a  reduction  in  the  strength  and 
an  increased  frefjuency  or  irregularity  of  the  pulse,  show  the  condition 
to  be  dilatation  with  hypertrophy. 

The  prognosis  is  bad,  ns  a  rule,  though  it  may  depend  upon  the 
causative  factors  in  numerous  instances. 

Treatment, — This  in  all  essential  particulars  is  identical  with  the 
treatment  of  organic  heart-affections  after  rupture  of  compensation.  The 
etiology  in  many  cases  differs  from  that  of  the  organic  valvular  affections 
of  the  heart,  since,  next  to  rest  and  cardiac  i?tinmlants,  the  removal  of 
the  remote  and  near  causes  of  the  dilatation  is  the  most  important  jjart 
of  the  treatment.  Individual  cases  frecjuently  present  special  indicati*tns, 
however,  and  these  must  be  met  according  to  the  usual  principles,  which 
may  be  found  in  app^o[^riate  sections  of  this  work.  In  cases  of  non-val- 
vular origin  digitalis  and  other  heart-stimulants  may  be  omitted,  though 
they  should  be  promptly  employed  if  <ieTuiJnded  by  a  recurrence  of  the 
dymptonus  indicating  dilatation.  When  the  dilatation  has  been  over- 
come, careful  attention  is  to  be  bestowed  upon  all  the  details  of  the 
patient^B  life  and  sanitary  surroundings  in  order  to  force  his  bodily 
nutrition  to  the  highest  point.  Every  precautionary  measure  having 
for  its  aim  the  prevention  of  a  recurrence  of  the  dilatation  must  also 
be  enjoined. 


648 


DISEASES  OF  THE  CIRCULATORY  SYSTEM. 


MTOOABDinS. 

( Carditu.) 

DefinitiOfi. — ^An  inflamEDation  of  the  muscle-substance  of  the  heiit 
It  may  be  acute  or  chronic. 


ACtTTB   MYOCARDITIS. 

Pathology  and  Varieties. — ( 1 )  Acute  Parenchymatoufi  Myocarditli. 

— Thi«  is  characterized  by  a  granular  ilegeneration  of  the  musi^cular  fibers 
of  the  parenchyma  of  the  organ,  with  a  numerical  increa7*e  in  their  Dti- 
clei.  The  muscle-structure  throughout  looks  pale,  is  turbid,  and  very 
soft.     Many  cases  of  a  severe  type  terminate?  in  fatty  fiogeneration. 

(2)  Acute  Diffuse  lEteratitial  Myocarditis. — Here  the  primary  altert- 
tioiia  affect  the  connective  tissue  of  the  inyocardi»im ;  the  histologic 
changes  consist  in  round-cell  intiltration* 

(8)  Acute  Circumscribed  Myocarditis. — In  this  variety  the  degenerative 
processes  result  in  necrosis  of  the  tissues  over  large  or  small  areas,  with 
ab«cess-foninition.  Though  usually  multiple,  these  abscesses  vary  con- 
siderably in  number,  and  may  rupture  either  into  the  various  cardiac 
chamliers  or  into  the  pericardium.  Thus,  the  purulent  contents  of  the 
abscess,  when  there  is  established  a  fistulous  comrauni cation  with  an 
endocardial  chamber,  find  their  way  into  the  blood-stream  and  are  con- 
veyed to  all  parts  of  the  arterial  system,  frequently  setting  up,  here  and 
there,  embolic  processes  of  an  infectious  nature.  The  blood  in  turn 
enters  the  absceas-cavity,  exerting  ]>ressnre  on  the  walls,  and  may  either 
produce  an  acute  aneurysmnl  ilihitation  of  the  heart-wall  or  occai^ion 
fatal  rupture  into  the  pericardium.  More  frequently,  perhaj>8,  the  con- 
nective-tissue  wall  of  the  abscess  yields  gradually  during  the  ventricular 
diastole,  when  the  cardiac  aneurysm  is  formed  with  corresponding  slow- 
ness. Occurring  in  the  vicinity  of  one  of  the  a uriculo* ventricular 
valves,  abscesses  may  cause  mitral  or  tricuspid  incompetency.  Owing 
to  their  tendency  to  burrow,  they  may  perforate  the  intervontricular 
septum,  thus  creating  a  fistulous  connection  between  the  two  sides  of 
the  heart,  and  resulting  in  an  intermingling  of  venous  and  arterial  blood. 
The  abscess  may  become  encysted,  then  caseous,  and  finally  undergoes  s 
cilcjireous  process. 

Etiology. —  The  emtseif  of  mifoearditu  are — {a)  en  do-  and  pericar- 
ditis in  tlie  course  of  rheumatism  :  it  is  probable  that  rheumatic  myo- 
carditis may  also  exist  without  involvement  of  the  endo-  or  pericardium; 
{h)  the  infectious  processes  in  acute  specific  fevers;  (r)  infectious  emboli, 
lodging  in  the  branches  of  the  coronary  arteries  in  connection  with  sep- 
ticemia, pyemia,  and  acute  ulcerative  endocarditis,  and  commonly  termi* 
nating  in  abscesses  (circumscribed  myocarditis).  The  first  two  of  tbe«e 
causes  give  rise  to  acute  diffuse  interstitial  and  acute  parenchymatotts 
myocarditis  as  a  rule.  As  compared  with  the  female  sex,  the  male 
suffers  much   more  frcfjuently.  I 

Symptoms  and  Diagnosis* — The  symptoms  are  practically  negii*  ! 
tive.     They  point  to  great  cardiac  enfeeblemeut,  but  do  not  furnish  any 
information  beyond  exciting  a  suspicion  as  to  the  true  nature  of  the 
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attack.  When  carJiac  weakness,  as  shown  by  a  rapid^  small,  compres- 
sible., and  irretrular  pulse,  and  by  attacks  of  cardiac  palpitation  and 
syncope,  comes  on  suddenly  in  the  course  of  rheumatism,  septicemia,  or 
otber  causal  aflfections,  myocarditis  may  be  suspected.  Later,  signs  of 
venous  stasis  appear. 

The  physical  signs  simulate  those  of  dilatation,  and  may,  indeed,  be 
largely  dependent  upon  the  presence  of  the  latter  condition.  Early  the 
action  of  tbe  heart  is  tumultuous;  the  sounds  on  auscultation  are  short, 
sharp,  and  finally  very  feeble.  Murmurs  in  myocarditis  are  not  rare* 
and  are  not  necessarily  dependent  upon  dilatation.  Kiehl's  work  showa 
the  dependence  of  the  valves  for  their  complete  closure  ujion  a  normal 
state  of  the  different  portions  of  the  heart-muscles,  and  thus  explains 
these  murmurs.  Their  ^reat  variability  as  to  presence  or  absence  is  an 
important  point,  especially  in  the  diagnosis  from  murmurs  due  to  endo- 
cardial changes.  Tbe  latter  usually  coexist  with  an  accentuated  pul- 
monary second  sound,  while  the  myocardial  murmurs  usually  do  not 
appear,  owing  to  weakness  of  the  right  heart.  The  special  conditions 
rendering  the  murmurs  audible  are  great  dilatation,  softening  of  the 
papillary  muscle,  and  abscesses  near  the  valves. 

The  recognition  ot  eardiac  aneurymn  is  made  possible  by  the  manner 
of  increase  in  the  percussion-dulness  (upward  and  toward  tbe  left)  with 
coextensive  pulsation.  The  symptoms  of  visceral  or  cutaneous  embolic 
processes^  especially  when  corroborated  by  the  simultaneous  development 
of  a  murmur  and  a  septic  type  of  fever,  should  excite  strong  suspicion 
of  the  existence  of  circumscribed  myocarditis. 

Prognosis. — The  diffuse  forms  are  fatal ;  the  circumscribed  form 
may,  however,  end  in  recovery.  Myocarditis  may  terminMe  life  sud- 
denlv  if  violent  or  even  active  exertion  be  made. 

Ihe  tre&tmctlt  is  identical  with  that  indicated  for  endocarditis  and 
pericarditis — diseases  of  which  myocarditis  is  often  a  complication.  The 
effects  of  digitalis,  particularly  when  myocarditis  supervenes  upon  old 
heart-lesions,  are  cjuite  unsatisfactory.  When  myocarditis  is  suspected 
as  an  independent  condition,  absolute  rest  must  be  enjoined,  the  general 
nutrition  energetically  maintained,  and  tbe  more  urgent  symptoms 
relieved* 

CHBONIC  MYOCAEDITia. 

( Fibrtma  MyorardUU. ) 

Definltioil. — A  gradually  developing  inflammation  of  the  cardiac 
interstitial  connective  tissue,  resulting  in  induration. 

Pathology,— Tbe  characteristic  changes  may  be  diffuse,  though 
most  freijuently  they  are  confined  to  certain  portions  of  the  muscular 
structure,  tbe  left  ventricular  wall,  the  septum,  and  tbe  papillary  muscles 
being  tbe  three  favorite  seats  of  the  process.  This  is  sometimes  of  ante- 
natal development,  and  then  its  usual  seat  is  near  the  apex  of  the  right 
ventricle.  The  bar  den  ed  spots  take  the  form  of  more  or  less  rounded 
patches  or  broad  lines.  In  color  they  are  gray,  grayish- white,  or  gray- 
ish-yellow, the  latter  tint  being  due  to  the  intermingling  of  fibers  that 
have  undergone  fatty  degeneration.  Their  sisse  is  exceedingly  variable, 
some  being  so  minute  as  to  elude  detection  by  the  unaided  eye,  while 
others  measure    1   or  2    inches  (2,5—5   cm.)  in   diameter.      Inflamma- 
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tory  induration  (coDtraction)  of  the  cotiug  artenogus  of  either  ventricle 
causes  narrowing  of  the  pulmonary  and  aortic  orifices,  with  the  u^ual 
signs  and  syniptoms.  Similar  changes,  b}^  disturhing  the  functions  of 
the  papillary  muscles,  prodtice  valvular  incompetency*  CoiupensUorv 
hypertrophy  of  the  nninvolved  portion  of  the  heart  is  also  observed^ 
both  the  size  and  weight  of  the  organ  thus  being  increased ;  the  hyper- 
trophic enlargement  may  frequently  be  accounted  for  in  part  by  ao 
associated  chronic  endocarditis.  Sometimes,  however^  the  hypertrophy 
is  occasioned  in  great  measure  by  general  arterial  sclerosis.  Dilatatioa 
of  the  ventricles  follows  aoon  or  late,  with  fresh  and  grave  disturbances 
of  the  circulation. 

Chronic  inflammation  usually  attacks  early  the  intima  of  the  coro-  j 
nary  arteries,  and  leads  to  thrombosis,  with  the  formation  of  anemie  \ 
infarcts  that  subsequently  undergo  sclerotic  changes   in    the    muscle* 
structure.     It  is  probable  that  most  cases  of  localized   fibrous   myocar- 
ditis have  their  origin  in  an  obliterating  endarteritis.      The  calloused 
2one  may  yield  to  ihe  endocardial  blood-tension,  and  thus  slowly  pro- 
duce saccular  dilatation  (aneurysm).     Microscopically,  the  affection  Is 
characterized  by  hyperplasia  of  the  inter  fibrillar  connective  tissue  with 
subsequent  development  of  new  fibrous  tissue.     Fatty  degeneration  and 
atrophy  of  the  muscle-fibers  (the  latter  in  conseijuence  of  compression 
by  the  fibroid  degenerated  tissue)  are  also  observed.     Fragmentation  of 
the  muscle-fibers  has  also  been  observed.     This  occurs  as  a  po$tmorttm 
change,  and  is  due  to  a  softening  of  the  interfibrillar  substance  (the  ^fii<  j 
Hiipufntair*'  of  Henant), 

Etiology,— *Tbe  disease  is  most  commonly  traceable  to  the  action^ 
of  one  or  more  of  the  follow  ing  factors :  an  excess  in  the  use  of  alcohol 
or  tobacco,  lead-poisoning,  gout,  rheumatism,  diabetes,  chronic  nephritis^ 
malaria,  an^l   syphilis.     Thus,  it  may  be  produced  by  many  infectiotiA 
and  chemical  irritantH,  the  latter,  in  most  cases,  first  causing  a  selerostia 
of  the  coronary  arteries,  to   which  the  patchy  fibroid  degeneration  isj 
secondary.     Some  of  the  causes  of  acute  diffuse  interstitial  myocarditis  i 
may  by  their  more  slightly  irritant  effect  (owing  to   the  minutene««  of 
the  dose  of  the  specific  j>oison)  lead  to  the  subsequent  development  of 
the  general  chronic  form  (e,  (/.  rheumatism)*      Certain  irritants  that  usu- 
ally engender  localized  lesions  of  chronic  myocarditis  may  also  affert« 
though  less  frequently,  the  entire  myocardium,  such  as  syphilis,  alcohol, 
and  gout.     Chronic  myocarditis  may   also  arise  in   consequence  of  a 
direct  extension  of  the  infective  infiammatory  processes  in  chronic  eud<^ 
and  pericarditis.      It  may  also  follow  injuries  of  the  anterc}-laterai  tho- 
racic region.     Sex   and  age   possess  a  predisposing  effect*  the  diseaAd 
being  more  common  in  males  than  in  females,  and  after  middle  life  than 
before  that  period.     The  right  ventricle  is  apt  to  be  the  seat  of  chronic  I 
myocarditis  during  fetal  life,  if  at  all. 

Symptoms. — Extensive  indurated  myocarditis  has  been  met  with  | 
postmortem  in  numerous  instances  that  have  been  unattended  by  per- 
ceptible symptoms  during  life.  In  many  of  these  cases  the  presence  of  i 
compensatory  hypertrophy  accounts  for  the  absence  of  any  symptom^  I 
and  it  may,  therefore,  be  inferred  that  mild  grades  that  fail  to  manifesi] 
themselves  must  frequently  exist.  The  symptoms  when  present  are,/ 
almost  without  exception,  untrustworthy  for  diagnostic  purposes,  sinee ' 
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they  bear  a  striking  resemblance  to  those  of  the  organic  valvular  dis- 
eases^ minus  their  more  characteristic  physical  signs.  Among  the 
^  earliest  phenomena  that  point  merely  to  failing  heart-power  are  di/s- 
\  fmea^  and  sometimes  also,  on  exertion,  paljjitation  and  a  sense  of  heavi- 
neu  or  cnmtrictifm  in  the  preeordia-  The  patient  suffers  from  marked 
general  debility,  and  becomes  fatigued  in  consequence  of  the  slightest 
physical  exertion.  Mental  inertia  is  the  rule,  and  chronic  mania  may 
come  on  and  last  to  the  close.  Later,  more  positive  disturbances  of  the 
circulation  gradually  arise,  and  when  the  breathing  becomes  more  diffi- 
cult {cardiae  asthma)  signs  of  venous  stasis  affecting  the  liver,  gastro- 
intestinal tract,  an*l  kidneys,  and  edema  finally  appear. 

Two  symptoms  that  are  frequently  manifested,  and  not  M^ithont  some 
diagnostic  import,  remain  to  be  mentioned:  (1)  Angina  pectoris^  which 
is  attributable  to  the  sclerosed  condition  of  the  coronary  arteries*  It 
occurs  in  the  form  of  paroxysms  of  severe  pain  in  the  cardiac  area* 
that  shoot  into  the  back  and  down  the  left  arm,  accompanietl  by  great 
anxiety  of  mind,  an  anxious  countenance,  moderate  dyspnea,  marked 
precordial  pressure,  and  a  feeling  of  constraint.  It  is  often  followed  by 
some  form  of  arrhythmia.  Cases  occasionally  occur  in  which  recurring 
paroxysms  of  angina  pectoris,  with  or  without  arrhythmia,  are  the  only 
phenomena  of  the  disease. 

(2)  CitriUac  ^4  rr%f  A  m/r?*^— Br  achy  car  dia  is  associated  as  a  rule,  there 
being  a  reduction  in  the  pulse- rate  to  50  or  even  40  beats  per  minnte. 
With  this  decreased  rate  intermittency  is  often  combined,  antl  various 
other  forms  of  disturbed  rhythm  are  also  observed,  though  they  are  less 
frequent  and  less  significant.  Slowing  of  the  pulse  does  not,  however, 
prohibit  the  cardiac  palpitation  that  is  especially  apt  to  arise  during 
anginal  attacks.  Disturbance  of  the  rhythm  may,  on  the  other  hand, 
be  entirely  absent. 

The  pulse  is  slow,  irregular,  and  of  low  tension  if  cardiac  atrophy  be 
present*  Should  fatty  degeneration  be  conjoined,  the  pulse  will  be 
quickened  and  irregular,  and  this  effect  likewise  obtains  when  the  patient 
escapes  sudden  death  and  the  usual  dilatation  supervenes. 

Chronic  myocarditis  may  be  the  s?ole  cause  of  the  pseu  do -apoplectic 
geizures  that  often  terminate  life  abruptly.  Preceding  the  unex|jected 
attack  the  patient,  usually  advanced  in  life,  may  have  experienced  from 
time  to  time  slight  vertigo,  syncope,  and  oppression.  These  seizures  may 
also  be  caused  by  a  heavy  meal  or  intense  mental  or  physical  exertion, 
and  may  consist  in  a  momentary  loss  of  consciousness,  paralytic  symp- 
toms then  being  usually  absent.  At  other  times  they  last  a  number 
of  hours,  and  are  accompanied  by  paralysis  whicli  outlasts  the  ci)ma» 
as  a  rule,  by  a  few  hours  only.  Convulsive  twitch ings  may  be  present. 
Inuring  the  attack  cerebral  hemorrhage  occurs,  and  may  leave  the  patient 
hemiplegic.  It  is  highly  characteristic  of  these  pseudo-apoplectic  seiz- 
ures that  they  tend  to  recur,  sometimes  at  intervals  of  a  few  hours  for 
a  day  or  two,  but  more  frequently  at  longer  intervals  during  many 
weeks  or  months. 

Physical  Sigui. — The  impulse  may  be  feebly  heaving  (sometimes  ab- 
sent); the  apex-beat  is  displaced  downward  and  to  the  left,  while  the 
dull  area  is  enlarged  correspondingly  in  the  same  direction.  Quite 
early  the  heart-sounds  may  be  clear  and  strong,  but  aubse<|uently  they 
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become  weak  ami  muffled.  A  contraction  of  the  papillary  mu^cl^s 
and  of  the  chordje  tendineie  may  cao^e  mitral  iucompetency  with  ite 
cuatoiiiary  murmur. 

With  the  occurrence  of  dilatation  also  comes  an  apicaK  systolic  mur- 
mur (due  to  relative  incompeteney)*  with  a  gallop  rhythm  of  the  heart* 

Differetitial  DiagtIOBis, — (1)  Chrome  valmda'r  dUea^e  can,  a«  % 
rule,  be  eliminated  prior  to  the  occurrence  of  secondary  dilatatian* 
During  this  period  murmurs  do  not  occur  nnless  the  valvular  adnexa 
(the  chordie  and  papillary  muscles)  are  aifected.  In  the  latter  event  the 
secondary  alterations  in  the  heart,  the  symptoms,  and  whole  course  of 
the  complaint  are  the  same  as  in  certain  chronic  valvular  lesions. 

(2)  Hypertrophtf  mid  Diiatation. — ^In  chronic  myocarditis  htfp^r* 
trophy  does  not  usually  reach  a.s  high  a  grade  of  development  as  in  the 
majority  of  the  organic  valvular  complaints  and  other  caudal  conditions. 
But  after  the  occurrence  of  dihiMion,  following  indurated  myocarditis, 
the  differential  diagnosis  between  the  latter  and  eccentric  hypertrophy 
is  purely  conjectural. 

(3)  Fatti/  overyrowth  must  be  distinguished  from  fibrous  myocarditis, 
uid  is  met  with  chiefly  in  brewers,  publicans,  and  butlers.  The  disease 
is  also  found  to  be  specially  related  to  obesity,  and  sometimes  to  over- 
eating and  drinking,  combined  with  indolent  habits.  These  subj.ecti 
suffer  more  frenuently  from  bronchitis,  emphysema,  and  nocturnal  asthma 
than  patients  having  chronic  myocarditis  alone.  Slight  vertigo  is  com* 
mon,  but  true  syncopal  attacks  are  rare,  according  to  my  observation. 
In  fatty  overgrowth  the  heart-sounds  are  weak  and  decidedly  muffled 
throughout ;  the  pulse  is  weak,  though  regular  as  a  rule.  Marked 
obesity,  howeven  often  obscures  the  local  signs. 

The  prognosis  is  grave,  chronic  myocarditis  being  a  fatal  disease. 
Its  course  and  iluration,  however,  are  subject  to  great  variations.  Among 
unfavorable  surroundings  are  certain  causal  and  associated  conditions, 
particulnrly  arterio-sclerosis,  chronic  interstitial  nephritis,  and  diabeteft 
mellitus.  On  the  other  hand,  if  syphilis  has  been  the  cause,  hope  for 
tetriporary  improvement,  if  not  for  actual  cure,  may  be  reasonably 
entertained. 

Treatment, — The  treatment  should  be  managed  according  to  the 
CQUsideratiyns  pointed  out  in  the  treatment  of  Organic  Valvular  Dis- 
ease. Rest  of  body  and  mind  is  imperative.  Next  to  this  come  the 
dietetic  and  hygienic  details.  Residence  in  a  mild  climate  in  winter 
and  a  change  to  the  country  or  to  a  moderate  elevation  in  summer  art 
matters  of  the  greatest  moment  to  the  welfare  of  the  patient.  ThcK»e 
rather  fre"|Uent  cases  that  present,  among  other  complications,  «ucli 
closely  united  conditions  as  arterio-sclerosis,  gout,  and  chronic  nephritis 
sometimes  do  well  while  sojourning  at  certain  mineral  springs,  such  as 
Marienbad,  Carlsbad,  Kissengen  abroad,  and  Bedford  or  ^'anltoga  ml 
home.     These  waters  must,  however,  be  cautiously  used* 

When  dilatation  arises  cardiac  stimulants  are  called  for,  but  must  bt 
used  with  an  unusual  degree  of  caution.      Strychnin  has  proved  it^f^elfl 
to  be  valuable  if  perse veringly  exhibited,  and  here,  a8  elsewhere,  digi 
talis  deserves  a  trial ;  its  careless  administration,  however,  may  give  ha* 
results  if  the  pulse  be  much  retarded  or  arterio-sclerosis  coexist.     For 
the  angina  pectoris  morphin,  administered  hypodermically^  is  to  be  pr&- 
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ferred.  Recurrences  of  thia  distressing  symptom  may  be  averted  by  the 
cautious  U8e  of  nitroglycerin,  the  use  of  which  should,  however^  be 
limited  to  cases  that  seem  to  be  dependent  upon  arterial  degeDeratiou 
with  high  tension*  Attacks  of  syncope  are  moat  successfully  met  by  the 
hypodermic  use  of  the  diffusible  stimulants  (ammonia,  ether),  and  at 
the  same  time  by  putting  the  patient  at  rest  with  the  head  lowered* 
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fix  haf  previously  been  noted  that  in  pyemia  and  allied  disorders 
f^ptic  emboli  may  block  the  branches  of  the  coronary  arteries,  causing 
suppurative  infarcts  (acute  circumscribed  myocarditis). 

It  has  also  been  shown  that  one  of  the  chief  effects  of  sclerosis  affect- 
ing the  coronary  arteries  is  the  prothjction  of  ehronie  mi/orarditis.  The 
fact  that  the  sudden  blocking  of  one  coronary  artery  by  an  embolus 
causes  instant  death  should  also  be  emphasized.  In  numerous  instances 
in  which  death  has  occurred  sudflenly  either  thrombotic  or  embolic 
obstruction  has  been  the  only  discoverable  ptMmortem  lesion.  In 
others  the  pathologic  evidences  of  local  or  general  atheroma  have  coex- 
isted. There  is  at  hand  much  experimental  testimony  tending  tu  show 
that  ligation  or  plugging  of  the  coronary  vessels  in  the  lower  animals 
causes  arrhythmia  or  even  an  abrupt  arrest  of  cardiac  action ;  a  jvartial 
or  even  slight  reduction  in  the  lumen  of  the  coronary  vessels  by  diminish- 
ing the  supply  of  blood  to  the  heart-muscle  induces  degenerations  in  the 
latter.  In  this  connection  the  anatomic  peculiarity  of  the  coronary 
arteries  in  that  they  are  end-arteries  is  to  be  noted,  since  it  affords  a 
ready  interpretation  of  the  notable  effects  following  total  or  partial 
occlusion. 

The  blocking  of  the  terminal  branches  by  emboli  or  by  the  more 
gradual  formation  of  thrombi  produces  the  so-called  anemic  necroitiis  or 
w/itte  infarvt — a  condition  that  richly  deserves  brief  description  : 

Anemic  necrosis  {anemk  infarct)  is  met  with  most  fretjuently  in  the 
left  ventricle  and  septum,  which  receive  their  bloocl  from  the  ante- 
rior coronary  artery.  The  involved  areas  are  small  and  circumscribed, 
and  present  irregular  margins  that  project  slightly  above  the  surface* 
^^Rarely  the  infarct  is  wedge-shaped.  Its  color  is  grayish-white  or  gray- 
^^^h-red,  while  the  central  portion  is  often  distinctly  white  and  firm  ;  less 
frei|uentlY  it  breaks  down  into  a  soft  detrital  mass  {myomakuia  vordm). 
When  softening  does  not  occur  the  fibers  in  the  affected  area  lose  their 
nuclei,  becoming  first  hyaline  and  subseijuently  sclerotic.  The  chief 
histologic  changes  are  of  two  sorts :  (a)  the  striiii?  of  the  muscle-fibers 
are  lost,  the  latter  becoming  granular  and  breaking  down;  and  \b)  the 
fibers  assume  a  homogeneous  hyaline  appearance,  the  nuclei  having  dis- 
appeared. 

The  nt/piptomatk  consecjuences  of  the  lesions  are  often  obscore  and 
unreliable.  Sudden  death  may  take  place,  and  rarely  this  accident 
may  be  due  to  rupture  of  the  heart.  Weak  and  irregtdar  action  of  the 
hearty  evidences  of  embarrassed  circulation  (especially  in  the  cardio* 
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pulmonary  area,  as  shown  by  cough  and  dyspnea),  and  finally  an^ 
pectoria-^  are  among  the  chief  feattires  ohserverl.  Death  may  ensue  in 
the  first  attack,  hut  uiorc  often  tlie  patient  .survives  the  first  and  hw 
repeated  subsequent  seizures.  The  paroxysms  are  presumed  to  be  dae 
to  sudden  occlusion  of  a  branch  of  the  coronary  artery,  but  it  should 
be  stated  that  occasionally  in  fatal  instancea  of  true  angina  pectoris  ii 
total  absence  of  lesions,  including  emboli,  has  been  noted. 


DEGEa^EBATIONS  OF  THE  HEART. 

(a)  Patty, — The  term  '*  fatty  heart  *'  includes  two  pathologically  dis- 
tinct aifections :  (1)  Fatty  degeneration,  in  which  the  cardiac  muscle- 
fibers  have  been  converted  into  fat ;  and  (2)  Fatty  overgrowth,  in  which 
an  abnormal  quantity  of  fat  is  deposited  in  and  about  the  heart. 


FATTY   DEGENERATION, 

Pathology. ^ — The  condition  may  be  either  general  or  localized.    Its  ! 
most  frequent  seat  is  in  the  left  %'cntricle,  the  papillary  muscles  and  * 
trabeculic,  first  appearing  as  yellowish  spots  or  stripes  beneath  the  en-  , 
docardium.     The  affected  portions  are  light  yellow  or  y el lo wish-brown 
(faded  leaf)  in  color^  due  to  an  associated  brown  atrophy;  they  are  als» 
soft  and  friable,  and  arc  easily  lacerated.     The  heart   is  enlarged,  and 
often  decidedly  so  if  the  process  be  general,  and  its  walls  lack  firmness,  j 
The  microscope  reveals  characteristic  changes :    the  striae  and  nuclri-j 
begin  to  fade,  oil-drops  and  grannies  appear  in  the  fibers,  and  finally  the] 
latter  are  occupied  tliroughotit  by  minute  globules. 

Etiology*— Fatty    degeneration    has   already    been    mentioned   a^ 
occurring  in  both  the  primary  anil  secondary  forms  of  cardiac  hvper- 
trophy.     It  is   found  also   in  association   with   fatty  change  in  other 
organs  in  severe  forms  of  primary  and  secondary  anemias.     It  is  most  I 
commonly  encountered,  however,  in  the  cachectic  states  produced  by] 
snch  chronic  diseases  as  carcinoma  and  phthisis,  and  in  the  course  of  ^ 
iicute    infectious   diseases  of    intense  type,  all  of  which   may  produce  | 
the  condition*       In    poisoning    by    arsenic    and    phosphorus    and   in 
pernicious  anemia   it  advances  to  a  high  grade.     The  various  lesions 
of  the    coronary  arteries  previously   considered  bear  a  special  causal . 
relation. 

Predispoeing  causes  are — (a)  aqe — it  being  most  common  after  forty  j 
years  of  age;  (A)  a^^a"— it  occurs  somewhat  more  fre<iuently  in  men  than! 
in  women,  notwithstanding  the  fact  that  there  are  predisposing  influ^^j 
ences  at  work  in  the  hitter  that  do  not  obtain  in  the  male  sex,  such  i 
childbirth  and  amenorrhea;  and,  lastly,  (c)  whatever  may  be  its  apparent! 
etiology,  it  is  invariably  preceded  by  a  defective  nutritive  supply  to  the 
muscle-cells;   this  may  be  dependent  on  mechanical  causes,  such   as 
narrowing  of  the  lumen  of  the  coronary  vessels,  or  upon   imp&irmeBl 
of  the  oxygen -carrying   power  of  the  blood,  as  in  the  anemias. 

SymptDms. — the  disease  may  exist  in  an  advanced  form  without 
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noticeable  symptoms,  though  the  conditions  under  which  it  is  most  liable 
to  occur  often  afford  premises  for  stispicions ;  only  rtirely  is  anything 
more  tangible  offered  than  this*  The  evidences  of  cardiac  enfeebiement 
are  usually  present,  but  io  pernicious  anemia  the  pulse  uiiij-  even  be  full 
and  regular. 

Dilatation  is  apt  to  supervene  early,  owing  to  the  weakened  state  of 
the  heart  \  and  hence  it  is  probable  that  many  of  the  symptoms  that 
l»ave  been  ascribed  to  the  fatty  change  are  in  reality  due  to  secondary 
dilatation.  Among  these  are  palpitation,  dy8]>nea,  a  small,  irregular, 
and  somewhat  quickened  pulsc>  and  cool  and  clammy  extrenjjties*  The 
heart-sounds  are  weak,  as  n  rule,  and  the  action  yf  the  hearl  often 
irregular;  later  the  physical  signs  of  dilatation  are  almost  invariably 
present,  and,  as  a  rule,  are  progressively  intensified.  Sometimes  sud- 
den, great  physical  exertion  produces  equally  sudden  ililatation,  where- 
upon a  canter  rhythm  and  an  apical  systolic  murmur  speedily  develop. 
In  most  instances,  however,  the  symptoms  are  njor*:*  gnidnally  brought  to 
light.  Bretithhmnem  on  exertion  is  often  a  striking  feature,  and  syn- 
copal attacks  are  sometimes  troublesome.  The  puhv.  in  conse^juence  of 
irritation  of  the  inhibitory  center  in  the  medulla,  often  becomes  greatly 
retarded,  drojiping  from  the  normal  rate  to  31)  or  40  beats  per  minute, 
and,  in  rare  eases,  to  10  or  12  heats.  The  fatty  fireu»  i^cniUn  is  devoid 
of  diagnostic  value.  There  are  fre<pient  attacks  of  i»i?rf//W  aathma  in  the 
mornings,  and  these  are  apt  to  be  accompanied  at  intervals  by  tnhjinn 
pectoris.  Disturbances  of  the  intellect,  sometimes  taking  the  form  of 
maniacal  delusions,  may  come  on  and  persist  for  weeks  or  even  months, 
Pseti do-apoplectic  attacks,  such  as  have  been  described  in  connection 
with  Chronic  Myocarditis,  are  also  concomitants  that  point  to  dis- 
turbance of  the  cerebral  circnhition,  Cheyne-Stokes  breathing  is  among 
the  later  manifestations,  and  I  have  noticed  that  these  sy Uiptoms  often 
occur  together,  rather  than  separately,  in  a  given  case. 

The  diagnosis  is  sadly  obscure.  The  history  (of  the  utmost  im- 
portance), the  age  of  the  patient,  and  the  symptoms  of  cardiac  weakness 
and  subsequent  dilatation,  together  with  retardation  of  the  pulse,  apo- 
plectic attacks,  and  Cheyne-Stokes  breathing,  in  the  absence  of  prece- 
dent hypertrophy  merely  justify  a  probable  diagnosis.  With  a  clear 
history  and  the  presence  of  the  more  significant  symptoms,  including  the 
signs  of  dilatation  following  hypertrophy,  fatty  changes  may  be  inferred 
with  some  degree  of  assurance,  and  yet  even  this  state  of  affairs  should 
not  lead  to  a  positive  statement  of  opinion. 

The  prognosis  is  as  varied  as  the  etiology.  Death  may  come 
quickly,  though  oftener  the  end  is  reached  in  a  gradual  manner,  the 
signs  and  symptoms  of  advanced  dilatation  closing  the  scene. 

Treatment,— The  cause  in  each  individual  case  should  be  deter- 
mine'l  with  as  much  precision  as  possible,  and  when  ascertained  a  bobl 
attempt  should  be  maile  to  remove  it.  This  coarse  often  places  the 
patient  in  the  most  favorable  position  for  the  successful  treatment  of  the 
cardiac  condition ;  and  the  method  embraces  many  hygienic  and  dietetic 
considerations  that  assist  in  improving  the  nutrition  of  the  cardiac 
tissue — one  of  the  cardinal  aims  of  a  proper  system  of  treatment.  An- 
emia in  one  form  or  other  plays  an  important  role  in  the  majority  of  the 
eaaed,  and  the  particular  variety  present  in  each  instance  must  deter- 
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mine  the  character  of  the  remedies  to  be  employed.  In  that  large  cate- 
gory of  cases  occurring  in  certain  cachexias  (cancerous,  toberculoiu) 
the  following  formula  has  given  gratifying  results: 

I^.  Acidi  arsenosi,  gr.  j       (0.0648) ; 

Ferri  sulph.  exsic,  gr.  xxx  (2.0) ; 

Strychninae  sulph.,  gr.  j       (0.0648) ; 

Quininae  sulph.,  5J  i^'^)\ 

Papoid,  gr.  xxx  (2.0). 
M.  et  ft.  capsulae  No.  xxx. 
Sig.  One  after  meal-time,  t.  i.  d. 

A  frequent,  irregular  pulse  and  other  signs  of  cardiac  failure  indicate 
commencing  dilatation,  and  under  these  circumstances  digitalis  should 
be  employed  in  small  doses.  When  used  with  perseverance  it  is  of  the 
greatest  service  in  many  cases  of  this  sort,  and  in  the  form  of  the  pow- 
der or  the  aqueous  extract  it  may  be  conveniently  combined  with  the 
above  prescription.  For  the  treatment  of  the  more  serious  evidences 
of  failure  of  the  circulation  the  reader  is  referred  to  the  discussion  of 
the  organic  valvular  diseases. 

I  believe  that  gentle  indulgence  in  physical  exercise  and  light  gym- 
nastics is  beneficial,  since  it  tends  to  invigorate  the  heart-muscle ;  it  is 
to  be  increased  in  proportion  to  the  manifest  improvement  in  the 
patient's  condition.  It  sometimes  happens,  however,  that  even  gentle 
exercise  is  badly  borne,  and  it  should  then  be  discontinued.  I  have 
been  in  the  habit  of  advising  daily  inhalations  of  oxygen  gas  in  this 
class  of  cases  with  good  results.  Recourse  to  massage  is  also  in  the 
line  of  sound  practice,  but  the  sittings  should  not  exceed  half  an  hour 
in  duration  at  the  start.  The  more  prominent  symptoms  may  require 
special  measures.  The  syncopal  and  anginal  attacks  are  to  be  handled 
in  the  manner  indicated  for  the  same  symptoms  in  chronic  myocarditis. 
For  the  pseudo-apoplectic  attacks  rest  in  the  recumbent  posture,  with 
the  head  slightly  elevated,  is  useful.  Therapeutic  agents,  as  digitalis, 
ammonia,  and  ether,  may  be  used  hypodermically  to  stimulate  the  heart ; 
it  is  also  good  practice  to  withdraw  from  12  to  24  ounces  (855.0— 71 0.<>) 
of  blood  directly  from  a  vein.  If  the  arteries  be  hard  and  tense,  nitro- 
glycerin is  of  service. 

A  strictly  horizontal  posture  and  the  application  of  ice  to  the  pre- 
cordial region  often  quickly  terminate  the  attacks  of  cardiac  asthma, 
and  spartein  sulphate,  with  nitroglycerin,  is  worthy  of  a  trial.  Hot  toddy 
and  other  diffusible  stimulants  are  valuable  adjuvants.  Should  these 
remedies  fail,  hypodermic  treatment  by  morphin  is  then  to  be  adopted. 

PATTY  OVERGROWTH. 

Pathology. — The  characteristic  change  consists  in  a  marked  in- 
crease in  the  normal  fat.  particularly  in  the  auriculo- ventricular  fur- 
rows. This  over-production  of  fat  takes  place  to  a  greater  or  lesser 
extent  in  every  obese  person,  and  may  become  so  excessive  as  to  form  a 
complete  enveloping  mantle  measuring  an  inch  or  more  in  thickness. 
In  these  extreme  grades  the  muscular  fibers  of  the  organ  may,  from  too 
great  pressure,  undergo  atrophy  and  thus  become  weakened.    Dilatation 
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often  supervenes,  and  it  is  tjuite  probable  that  in  most  cases  the  symp- 
toms, when  present,  dfite  from  tLe  time  of  its  occurrence.  In  the  ca- 
chexinfl  of  carcinoma  and  phthii*iB  the  general  atrophy  of  old  age,  fatty 
overgrowth,  and  fatty  degeneration  coexist* 

The  diagnosis  rests  upon  the  presence  of  marked  obesity  combined 
with  cardiac  eideelilcment. 

Treatment,— I  wish  to  warmly  advocate  the  system  of  treatment 
introduced  by  Oertel^  as  I  have  seen  excellent  results  from  its  faithful 
employment.  It  should  not  be  resorted  to  in  chronic  valviilar  disease, 
especially  in  cases  that  have  pas.sed  into  the  stage  of  broken  compen- 
sation, nor  should  it  be  used  if  the  arteries  are  markedly  atheromatous. 

Oertel's  method  comprises  three  parts :  (1)  The  reduction  of  the 
amount  of  liquid  taken  with  the  meals  and  during  the  intervals,  the 
total  for  each  day  being  86  ounces  {1064.0).  Frequent  bathing  (includ- 
ing the  Turkish  balh  in  suitable  instances)  and  pilocarpin  are  employed 
to  promote  free  diaphoresis. 

(2)  The  diet  is  composed  largely  of  proteids,  as  follows:  Morning. — 
A  cup  of  coffee  or  tea,  with  a  little  milk— about  6  ounces  (178,0)  alto* 
gether ;  brea*!,  3  ounces  (93.0). 

iVboH.— Three  to  4  ounces  (90.0-120,0)  of  soup  ;  7  to  8  ounces  (218.0^ 
248,0)  of  roast  beef,  veal,  game,  or  poultry,  salad  or  a  light  vegetable, 
a  little  fish  ;  1  ounce  (32,0)  of  bread  or  farinaceous  pudding ;  8  to  6 
ounces  (93,0-186.0)  of  fruit  for  dessert.  No  liquids  at  this  meal,  as  a 
rule,  but  in  hot  weather  6  ounces  (178.0)  of  light  wine  may  be  taken. 

Afternoon, — Six  ounces  (178,0)  of  coffee  or  tea,  with  as  much  water. 
An  ounce  of  bread  as  an  indulgence. 

Evening. — One  or  two  soft-boiled  eggs,  1  ounce  (32,0)  of  bread,  per- 
haps a  small  slice  of  cheese,  salad,  and  fniit ;  6  to  8  ounces  (178,0- 
286.0)  of  wine,  with  4  or  5  ounces  (120.0-14B.0)  of  water  (Yeo), 

(3)  Graduated  exercise  up  inclines  of  various  grades.  The  distance 
to  be  undertaken  each  day  is  to  be  carefully  specified  and  frequently, 
though  gradually,  increased.  A  like  plan  is  to  be  pursued  with  refer- 
ence to  the  degree  of  inclination.  This  is  the  most  important  part  of 
the  system,  since  it  directly  invigorates  the  heart-muscles. 

{h)  Brown  Atrophy. — A  form  of  degeneration  in  which  accumulations 
of  yellowish-brown  pigment-granules  occur  in  the  muscular  fibers.  The 
color  exhibited  by  the  heart-muscle  is  a  reddish-brown,  and  in  pro- 
nounced cases  a  dark-red  brown.  Brown  atrophy  is  most  commonly 
seen  in  the  hearts  of  the  aged,  though  also  quite  often  in  cases  of 
chronic  valvular  disctase  that  have  reached  an  advanced  period  before 
the  time  of  the  fatal   issue. 

(c)  Calcareous  Degeneration  {Calcification), — Calcareous  infiltration  of 
the  muscular  fibers  of  the  myocardium  has  been  noted,  though  very 
rarely.  Somewhat  more  common  are  the  bony  callosities  that  result 
from  the  inspissation  and  calcification  of  the  purulent  contents  of  former 
niyocardial  abscesses  {vkh  Circumscribed  Myocarditis). 

(d)  Amyloid  Degeneration, — ^This  form  of  degeneration  is  rarely  met 
with-  It  ig  limited  to  the  blood-vessels  and  interstitial  connective  tis- 
gue,  the  muscular  fibers  escaping,  and  its  causes  are  the  same  as  those 
of  amyloid  degeneration  of  other  viscera, 
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(e)  Hyaline  Degeneratioe,— This  is  sometimes  seen  in  asdociation  wiib 
amyloid  cliaiige.  It  also  occurs  independently  in  prolongect  fevers 
(ki/aline  trmisfonnalion  of  Zenker).  The  fibers  are  sii^olleiL^  timiisla- 
cent,  and  homogeneous,  and  their  striae  almost  entirelj  disappear. 


OARDIAO  ANEURYSM 

(Jneurtf$m  tif  the  HcurL) 

A  CARDIAC  aneurysm  may,  in  the  first  place,  involve  the  whole 
diameter  of  the  myocardium  (aneurysm  of  the  walk)/  Secondly,  it 
may  merely  implicate  the  valves,  together  with  a  few  myocardial  fibers 
(valvular  an e u r v s m ) , 

AEeurysm  of  the  Walls. ^ — This  is  not  of  frerjuent  occurrence,  \i% 
most  common  seat,  Innvever,  is  the  wall  of  the  left  ventricle  near  the 
apex  ;  it  is  (juiti'  (generally  a  se(|uel  to  chronic  myocarditis,  which^  as 
before  stated,  occurs  oftenest  at  this  point*  Anything  that  produces  a 
decided  localized  weakness  of  the  ventricular  pariete^  (other  forms  cif 
degeneration  and  endocardial  and  pericardial  inflammations)  may,  bow* 
ever,  lead  to  its  development.  In  sixe  cardiac  aneurysms  are  exceed- 
ingly variable,  and  may  either  be  very  smalL  or  as  lar«^e  as  the  average- 
giaed  head  of  an  adult.  As  to  forrat  two  types  should  he  recognised: 
(a)  an  eijuable  dilatation  of  a  part  of  the  ventricular  wall,  and  \b)  the 
sacculated  form,  which  communicates  with  the  chamber  by  a  compar- 
atively small  orifice.  Layers  of  fibrin  are  often  found  in  these  aneur- 
ysmal dilatatioti.^  as  an  iiulication  of  Nature*s  attempt  at  a  cure,  and 
occasionally  they  may  completely  efface  the  sac  when  the  atiempt  is 
siK'cessfuL  In  must  aneurysms  no [i-lo in ina ted  blood-clots  are  also 
found.  It  must  not  be  for;/otten  that,  once  an  aneurysmal  distention 
has  begun,  a  straining  effort  may  cause  a  sudden  great  increase  of  the 
dimensions  or  even  rupture  it.  The  structures  adjacent  to  the  gradu* 
ally  formed  aneurysm  exhibit  fibroid  overgrowth  and  other  kinds  of 
degeneration,  these  changes  being  secondary  and  most  probably  con- j 
servative  processes. 

Diagnosis.— Aneurysm  of  the  myocardium  has  no  characteristic 
features.  Usually  the  symptoms  and  local  signs  of  chronic  myocarditis 
or  dilatation  are  more  or  less  conspicuous,  but  the  presence  of  the 
aneurysm  is  not  even  suspected  unless  certain  physical  signs  <levclop  in 
the  course  of  the  former  complaints.  These  nre — a  pulsating  pmm* 
inence  in  the  apex-region  that  may  even  perforate  the  chest- wall,  and  a 
coextensive  dutness.  The  abnormal  area  of  dulness  is  host  appreciate^! 
early  by  stethoscopic  percussion,  but  unless  peculiarly  circurascrihr<l  j 
the  condition  cannot  be  distinguished  from  hypertrophy  nr  dilatation* 
The  course  of  these  cases  is  unfavonible,  death  ensuing  (rarely)  from 
rupture  of  the  sac  or  (more  freijuently)  from  gradual  cardiac  exhaustion. 

Valvular  aneiuysms  sometimes  arise  in  acute  ulcerative  endocarditis, 
which  destroys  the  segmented  endocardium  and  permits  of  dilatation  as 
the  result  of  the  intracardial  blood-presjsure.     They  occur  with  much 

'  or  87  cases  collected  by  Pel  vet,  57  were  in  thia  situation,  and  of  yO  ix>n«cl«i  l|f 
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eater  frequency  on  the  aortic  than  on  the  mitral  valves.  They  are 
j^heroid  in  shape,  and  pmject  into  the  left  ventricle  when  found  at 
the  aortic  segments,  and  into  the  left  auricle  when  at  the  mitraL  Though 
usually  single,  they  are  multiple  in  a  few  instances.  Rupture  of  these 
aneurysms  is  common,  with  the  subsequent  development  of  extensive 
valvular  incompetency.     They  cannot  be  diagnosticated  during  life. 


*  TftT 


RUPTUBE  OF  THE  HEART. 


This  rare  and  serious  accident  may  either  be  eomplete  or  partial. 
The  term  partial  rupture  implies  laceration  of  the  trabecnla?  ventriculi, 
whereby  the  chordie  tendinete  are  liberated,  or,  more  seldom,  of  the 
papillary  muscle.  The  muscular  structure  may  be  involvt-d  to  a  slight 
extent.  Valvular  incompetency  is  the  con8ec|uence  of  partial  rupture. 
Complete  rupture  consists  in  a  solution  of  continuity  of  the  total  diam* 
eter  of  the  myocardium. 

Pathology» — ^The  chief  seat  of  rupture  is  the  anterior  wall  of  the 
left  ventricle,  though  it  may  also  occur  in  the  right  ventricle  and  in  the 
auricles,  but  with  great  rarity.  The  rent  runs  parallel  with  the  mus- 
cular fibers,  and  is  t^t  a  certuin  extent  the  result  of  laceration,  though 
chiefly  of  a  sepanttion,  of  the  fibers.  The  fiesural  communication  pre- 
sents irregular  edges,  and  at  autopsy  is  seen  to  contain  blood-clots:  the 
pericardial  sac  is  also  occupied  by  eoagula,  often  in  great  numbers. 
If  pericardial  adhesions  have  previously  obliterated  the  cavity,  the  es- 
caped blood-clots  may  occupy  the  pleural  cavity.  Histologic  examina- 
tion of  the  mtiscle-structure  surrounding  the  fissure  shows  the  charac- 
teristic changes  of  fatty  and  other  forms  of  degeneration. 

Etiolo^r. — Both  predisp>osing  and  exciting  causes  may  be  at  work. 
The  former  are  the  more  important  and  always  obtain,  anri,  named  in 
the  order  of  their  frequency  of  occurrence,  the  predisposing  factors  are 
disease  of  the  coronary  arteries  (thrombotic  and  infectious  t^mbolie  pro- 
cesses which  prorluce  anemic  necrosis  and  abscesses),  fatty  degeneration/ 
chronic  myocarditis,  parietal  tumors,  and  parasites  in  the  heart-wall. 

The  influence  of  at/*'  as  a  predisposing  factor  has  not  been  determined ; 
rupture  of  the  heart  usually  occurs  after  the  sixtieth  year  has  been  [mssed, 
however,  for  the  reason  that  the  myocardiac  changes  that  cause  rupture 
belong  to  that  periotl  of  life'  Males  suffer  somewhat  more  frequently 
than  females.  The  exciting  cause  is,  as  a  rule,  some  form  of  muscular 
exertion,  tliough  it  may  occur  spontaneously  during  sleep. 

Symptoms. — In  the  majority  of  instances  rupture  of  the  heart  re- 
aults  in  sudden  ileath-  Sometimes,  however,  the  patient  survives  the 
accident  for  sevt*ral  hours  or  even  for  as  many  days.  The  symptoms 
are  those  of  internal  bleeding,  in  addition  to  pain  that  may  be  agonizing 
and  is  referred  to  the  heart.  The  body-temperature  falls,  the  skin-sur- 
face becomes  pale  and  cm>l,  and  it  may  be  covered  with  cold  perspiration, 
while  the  pulse  grows  small,  very  fre<|uent,  and  finally  almost  vanishes. 
Occasionally  gastro-intestinal  symptoms  and  syncope  tending  to  convuU 

'  AcxK>rdiog  to  Quain*s  statbtius,  about  75  per  cent  of  the  cases  are  due  to  thb  caoae. 
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fiions  appear  in  consequence  of  the  irritation  of  the  vagus  centers  due  to 
cerebriil  anemia.  The  physical  signs  of  canliac  failure  rapidly  develop, 
and,  if  the  leak  be  not  too  large,  those  of  pericardial  effusion  more 
gradually* 

Diagnosis.  ^ — ^A  certain  diagnosis  is  rarely  possible.  Heart -anguish, 
rapidly  progressive  cardiac  failure,  the  evidences  of  internal  hemor- 
rhage, and  the  speedy  development  of  the  signs  of  pericardial  effusiou 
should,  however,  always  excite  a  strong  suspicion  of  rupture,  and  in 
many  cai^es  Huffiee  for  a  correct  inference. 

The  progtiosis  is  hopeless.  When  ioiniediately  fatal,  death  is  tk 
ilirect  result  of  heart-shock  ;  when  delayed,  the  sad  issue  takes  place  in 
conse<|«ence  of  anemia  of  the  brain  or  of  compression  of  the  heart  by  the 
blood  that  pours  into  the  pericardial  cavity. 

Treatment* — Pt*op}u/hixi»  is  of  the  utmost  importance.  In  ill 
conditions  of  the  cardiac  parietes  in  which  this  accident  is  liable  to  occur 
the  physician  should  not  fail  to  give  ample  warning  of  the  dangers  con- 
nee  ted  with  muscular  strain  of  whatever  sort*  If  rufiture  has  occurred 
or  is  suspected  to  have  taken  place,  the  patient  must  be  put  at  complete 
rest  in  the  horizontal  position.  Full  doses  of  morphin  should  be  given 
hypodermically,  and  the  ice4mg  locally  applied.  Warmth  to  the  ex- 
tremities may  be  useful,  but  applied  to  the  heart-region  can  be  only 
harmful.  The  use  of  pure  car<liac  slim  ul  ant  §  will  be  attended  with  in- 
creased bleeding  from  the  rent,  hut  agents  that  relax  the  peripheral 
arterioles,  such  as  nitroglycerin,  may  be  employed  with  a  view  to  dimin* 
ishing  the  heart's  labor  without  diminishing  its  power,  Should  the  rup* 
ture  be  partial  and  the  hemorrhage  slight,  the  patient's  life  may  be  pro- 
longed, or  even  saved,  by  keeping  him  at  absolute  rest  for  a  long  period 
or  until  Nature  effects  recovery. 


MINOR  AFFECTIONS  OF  THE  HEART. 

{a)  New  Growths, — Primary  carcinoma  or  sarcoma  is  rare  indeed. 
Metastatic  growths  occur,  but  are  very  rarely  sufficiently  large  (except 
perhaps  the  colloid  variety)  to  be  detected  by  physical  examination,  or 
to  give  rise  to  symptoms.  Very  large  tumors  may,  by  interfering  with 
cardiac  nutrition,  weaken  the  heart-muscle,  but  this  must  be  an  extremely 
rare  occurrence.  The  separation  of  portions  of  the  tumor  may.  if  of 
considerable  size,  block  one  of  the  valvular  orifices  and  cause  sudden 
death,  or  more  miuute  portions,  becoming  released,  may  give  rise  to 
embolism  in  distant  parts.  Tuberculosis  and  syphilis  have  be©n  con- 
sidered elsewhere. 

(ft)  Parasites.— Four  forma  may  invade  the  heart-muscle — the  tienia 
echtnococcus,  actinomyces,  cysticercus  celluloste,  and  the  penta^tomum 
denticulatum.  The  former  two  are  alone  productive  of  mischievous  re- 
sults. The  echinococcus  growths  may  attain  to  considerable  dimensions 
and  are  often  multiple;  they  are  secondary  to  echinococcus* cysts  in 
other  organs.  Their  effects  are  produced  in  a  purely  mechanical  mail' 
ner  unless  fragments  become  detached,  when  they  may  excite  embolic 
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iSions  at  different  points  in  remote  organs.  Embolic  abscesses  have 
occasionally  been  observed,  appearing  like  degenerations  due  to  the 
actinomyres  fun  ejus. 

(r)  Misplacement  {Trmt»po»itwn  of  the  Heart), — During  intra-uterine 
life  the  heart  (luid  rarely  alt  the  other  thoracic  and  abdominal  viscera) 
j^atay  either  be  transposed  to  the  right  side  of  the  thorax,  or  tbe  fetal 
f  Jdeition — in  the  median  line — may  be  retained.  The  sternum  may  be 
missing  in  whole  or  in  part,  and  the  heart,  which  now  lies  immediately 
beneath  the  skin,  can  be  seen  and  felt  as  a  throbbing  tumor.  Kecently 
a  man  of  about  forty  years  applied  at  the  Medico*Chirurgical  Hospital 
in  whom  the  lower  half  of  the  sternum  was  absent ;  his  heart  occupied  a 
position  in  the  median  line  directly  nnderiieath  the  skin,  where  its  strong 
pulsations  could  be  feit.  The  patient  was  of  the  opinion  that  the  condi- 
tion was  congenitaL  and  stated  that  it  had  given  him  lu}  inconvenience. 

Very  exceptionally  other  anomalous  positions  are  acijuired  during 
ante- natal  development,  and  the  heart  may  become  dii?placed  upward  in 
the  chest-cavity  even  to  the  neck  or  downward  into  the  abdominal  cavity. 

(d)  Floating  Heart. — The  structures  that  serve  to  maintain  the  heart 
in  its  normal  anatomic  relations  may  become  weakened  or  unduly  lax« 
in  consequence  of  which  the  organ  may  exhibit  increased  mottlitj. 


III.  NEUROSES  OF  THE  HEART. 

PALPITATION. 

Definition. — A  more  or  less  rapid  action  of  the  heart  that  is  per- 
ceptible to  the  patient,  and  usually  accompanied  by  an  increased  force 
of  the  cardiac  contractions  or  a  disturbance  of  the  rhythm,  and  often 
also  bv  precordial  distress,  anxiety,  and  dyspnea. 

Etiology. — Chronic  valve-disease  and  other  organic  affections  of 
the  heart  sehbm  procluce  palpitation,  numerous  conditions  outside  of 
the  organ  being  more  fre<|nently  related  causatively.  Among  these 
are^^i)  Mental  excitement,  depression  or  emotion;  (2)  Anemia  (from 
the  local  irritant  action  of  the  altered  blood-state) ;  (3)  The  acute  in- 
fectious  diseases,  in  which  the  toxins  in  the  blood  irritate  the  cardiac 
accelerating  nerves;  (4)  Dyspepsia,  even  in  robost-appearing  persona 
(as  in  the  gouty)  who  willingly  or  unwillingly  commit  ilietetic  errors. 
Special  articles  of  diet  may  excite  over-action  (e.  </.  strawberries,  shell- 
fish), the  palpitation  thus  arising  from  reflex  irritation  being  de- 
pendent upon  gastric  cjitarrh.  (5)  The  use,  and  more  especially  the 
abuse,  of  tea,  coffee,  alcohol,  and  tobacco.  These  agents  are  injurious 
largely  through  their  effects  upon  the  nerves.  (6 J  The  female  sex  mani- 
fests a  greater  disposition  to  the  complaint  than  the  male,  especially 
about  the  period  of  puberty  and  the  menopause.  In  the  male  it  is  most 
common  at  or  after  the  middle  period  of  life,  a  time  when  the  effects  of 
the  work  and  worry  of  life  show  themselves,  (7)  Disturbances  of  the 
ovaries  and  other  pelvic  organs  may  induce  palpitation  reflexly. 

Symptomatology. — Oardtac  over-action  may,  though  rarely,  be 
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constant,  but,  aa  a  rule,  it  displays  a  definitely  paroxysmal  cbaraef 
The  onset  is  sudden,  and  immediately  preceding  the  attack  there  are 
often  a  blancliing  of  the  fiice  sintt  a  slowing  of  the  cardiac  action,  ^y^P* 
toms  due  to  the  momentary  inhibitory  effect  of  the  nerve-affections  that 
cause  the  '*  palpitation."  The  patient's  perception  of  increased  force 
and  rapidity  of  the  heart's  action  is  the  essential  symptom.  Great 
mental  anxiety  is  common,  and  more  or  less  dyspnea,  and  ibe  latter 
symptom  may  assume  curious  phases*  In  u  recent  case,  occurriDg  in 
my  own  pnictice,  the  patient  would  attempt  at  intervals  of  three  to  five 
minutes  a  forcible,  long-drawn  inspiration,  which  would  sometimes  sue* 
cessfully  relieve  hh  respiratory  difficulties  for  a  few  minutes ;  at  other 
times  repeated  efforts  of  the  sort  would  prove  ineffectual. 

Phyaical  Sigua, — Inspection  shows  the  impulse  to  be  somewhat  diffuse 
and  forcible.  Visible  throbbing  of  the  superficial  vessels  is  also  common. 
The  finger-tips  easily  appreciate  the  increased  strengtli  of  the  impulse. 
At  the  wrist  the  pulse,  thoogh  strong  and  full,  as  a  rule  is  rapid,  the 
rate  varying  from  120  to  160  per  minute.  Percussion  may  show  the 
area  of  cardiac  dulness  to  be  enlarged,  while  auscultation  reveals  louder 
Bounds  than  the  normal.  The  attack  is  usually  of  brief  duration — but 
a  few  minutes — though  sometimes  it  may  laat  for  hours  or  days. 

Attention  sbould  here  be  called  to  the  irritable  heart  described  by 
DaCosta — a  form  of  palpitation  common  among  young  soldiers  during 
the  late  Civil  War,  It  was  caused  partly  by  mental  excitement  aud 
partly  by  inordinate  muscular  exertion.  A  minor  part  in  its  production 
was  also  played  by  the  diarrhea  that  was  so  often  present  The  leading 
symptoms  were  palpitation,  a  very  frequent  pulse,  dyspnea,  and  cardiAC 
pain  of  viirying  intensity. 

Dtffereiltial  Diagnosis,— Nervous  palpitation  must  be  distin- 
guished from  the  comparatively  rare  cases  in  which  the  heart  contrmcts 
rapidly^  but  does  not  excite  subjective  sensations,  Some  of  the  latter 
instances  of  increasetl  frequency  are  to  be  looked  upon  as  physiologic, 
while  others  are  due  to  exhaustion  from  overwork  and  dyscrasial  debility. 
They  do  not  constitute  cases  of  palpitation,  since  they  are  unpereeived 
by  the  patient,  but  are  in  reality  cases  of  tachycardia. 

Palpitation  due  to  ehronie  vaive-fHsease  should  als^i  be  differentiated 
from  the  purely  nervous  form.  Here  chief  reliance  is  to  be  placed  Ufion 
the  presence  of  a  murmur  and  other  physical  signs  during  the  intervals 
between  the  attiicks.  Anemic  mtirmurs  are  sometimes  present,  and 
must   not   be  confounded   with  those  of  orgsuiic  nature. 

PrognosiSp — The  condition  is  free  from  real  danger  to  life.  Most 
authors,  however,  are  agreed  that  cardiac  hypertrophy  may  be  a  sei|uel. 

Treatmeat.^ — The  chief  indications  for  treatment  are — -(I)  The  arrtM 
of  the  parojripm.  The  patient  must  be  put  at  absolute  rest  in  bed  in  a 
large,  well- ventilated,  darkened  ch amber »  and  his  clothing  loosened  0a 
that  the  respiration  is  unimpeded.  Pressure  upon  the  vagus  in  the 
neck  or  upon  special  points  on  the  abdominal  parietes  (the  ovarian 
region  in  particular)  sometimes  arrests  the  11 1 tack  promptly.  In  my 
own  hands  the  best  results  have  been  obtained  from  the  application  of 
the  ice-bag  to  the  precordial  region.  If  this  does  not  succeed  in  cutting 
short  the  paroxysm  in  the  course  of  a  couple  of  hours,  the  ice-bag  should 
be  removed  every  third  hour.     In  conjunction  with  this  measare  the 
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patient  should  be  told  to  take  large  draughts  of  cold  water  or  to  swallow 
bits  of  ice.  On  the  other  hand,  I  have  observed  a  few  instances  which 
were  speedily  relieved  by  the  ingestion  of  hot  and  somewhat  stinuilating 
drinks.  It  is,  however,  not  possible  to  formulate  general  rules  that  will 
be  applicable  to  aW  ca^es,  and  there  are  rare  instances  in  which  the 
local  application  of  ice  cannot  he  borne. 

Among  the  many  therapeutic  raeaBures  that  have  been  employed, 
none  have  gained  enduring  professional  favor  save  the  nse  of  morphin, 
which  has  given  <jnite  constantly  good  results,  and  particularly  when 
administered  hypodermically.  However,  before  employing  morphin, 
other  sedatives  and  narcotics  should  be  tried,  such  as  the  bromids  (in 
large  doses),  hyoseyamus,  hyoscin,  and  camphor  monobromate.  In  neur- 
aiStheDie  and  hysteric  subjects  the  bromids  and  the  preparations  of  vale- 
rian are  highly  serviceable.  The  tincture  of  valerian  or  the  elixir  of 
valerian  ammoniate  may  be  used,  and  I  have  found  the  following  cap- 
sule of  great  utility : 


^.  Zinci  Valeriana t., 
Strychnine  sulph,, 
Ext.  sumbnL, 
Ext.  hyoscyami, 
M,  et  ft,  capsulae  No. 
Sig.  One  after  meal-time* 


gr.x(  0.648); 

gr.  J  (0.0216); 
gr.x  (0.648); 
gr.v  (0.824); 


If  a  special  article  of  diet  or  an  overloaded  state  of  the  stomach  is 
the  cause,  an  emetic  may  be  given  and  the  attack  thus  speedily  con- 
trolled. 

(2)  To  prevent  a  rt'ritrrence  of  the  paroxysms,  the  causal  conditions, 
some  of  which  may  long  antedate  the  occurrence  of  palpitation,  must  be 
removed,  if  this  be  possible.  All  exciting  factors  must  also  be  a  voided.  The 
use  of  tea,  coffee,  and  tobacco  must  be  discontinued,  and  alcohol  should 
be  allowed  only  in  small  amounts.  The  general  health  must  be  consid- 
ered, and  anemia,  chlorosis,  neurasthenia,  or  hysteria  must  each  receive 
appropriate  treatment  when  present.  When  ciirdiac  palpitation  occurs  in 
neurasthenia  and  hysteria  the  Weir  Mitchell  rest-cure  should  be  wdvised, 
its  results  often  being  strikingly  good  if  rigidly  practised.  Galvanism 
nf  the  pneumogastric  is  sometimes  useful,  the  positive  pole  being  placed 
under  the  angle  of  the  jaw,  and  the  negative  lower  down,  over  each  side 
of  the  neck.  The  removal  of  certain  local  conditions  that  sustain  a 
causal  relation,  as  gastric  catarrh  or  intestinal  parasitic  diseases,  is  a 
question  that  must  not  l>e  uvt^rloofced.  If  the  heart  be  weak,  digitalis 
may  be  exhibited  for  a  long  time  in  sniMll  doses,  and  it  may  in  some 
cases  be  combined  advantageously  with  iron,  arsenic,  and  strychnin. 


TAOHYCARDIA. 

{  Tack^cttrdia  Paroxysmalis  ;  Syni'kopatia  ;  Rapiti  Heart.) 

Definitioil. — A  rapid  movement  of  the  heart  occurring  in  parox- 
ysms of  variable  duration,  and  directly  dependent  upon  either  paralysis 
of  the  pneumogastric  or  stimulation  of  the  sympathetic  nerves.      It  is 
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not  dependenl  upon  chronic  valvular  diseafle,  nor  upon  other  groM 
organic  lesionss,  nor  is  it  gencrallv  accompanied  by  notable  subjectiire 
Bensations.  Martins  believes  that  the  condition  is  attributable  to  sud- 
den dilatation. 

Pathology  and  Etiology.^ — It  occurs  as  a  physiologic  conditiim 
in  a  ccrtuiti  jjruportiuu  of  the  human  family  ;  in  such  cases  the  pul^^  may 
range  from  UO  to  lUO  heiits  per  minute  or  over.  Certain  individualA  cun 
increujKc  the  pulse-rate  by  their  own  volition.  The  [lathologic  forms  are 
divi.'^ibh'  into^ — ^(1)  Essential  or  neurotic  tachycardia,  and  (2)  Symptom- 
atic laehycardia. 

(1)  Neurotic  Tachycardia. — The  causes  of  this  variety  are  identieal 
with  many  of  those  that  excite  palpitation.  Thus,  among  dis^posing  fac 
tors  are  hysteria,  anemia,  neurasthenia,  chlorosis,  and  toxic  agencies 
{tea,  coffee,  tobacco,  the  poisons  of  febrile  conditions).  Violent  exercise, 
intense  uieiital  agitation,  fright,  griefs  and  other  forms  of  shock  are  tfie 
chief  determiniui;  intluences.  S^ot  a  few  cases  are  obscure  as  to  their 
etiology. 

(2)  Symptomatic  Tachycardia. — The  lee^ions  that  induce  this  form  are 
— («)  central,  and  (//)  periphcraL  In  the  former  group  are  especially 
to  be  placed  trimors,  clots  (ilue  to  hetuorrbage),  and  softening  of  the  me- 
dulla and  cord  ;  aud  in  tlie  latter,  tumors,  aneurysms,  enlarged  lymph* 
glands  (which  psiralyze  the  vagus  by  exerting  pressure  upon  it  either 
in  the  neck  or  thorax),  and  neuritis^  affecting  the  pneumogastric  nerve. 
The  bitter  lesion  may  be  associated  with  polyneuritis  (alcoholic  or  infec- 
tious). Rapid  heart  is  sometimes  due  to  reflex  irritation  from  gastric^ 
intestinal,  arterial,  uterine,  and  ovarian  affect  ions. 

SjrmptolilS* — 'The  clinical  picture  in  ruost  instnnees  of  the  ci>m- 
plaint  is  nnide  up  of  recurring  paroxysms  of  heart -hurry  (paroxysmal 
tachveardia).  These  attacks  come  on  with  great  suddenness,  and,  mi  t 
rule,  without  prodromes  or  forebodings.  If  the  latter  occur,  they  con* 
siet  of  vertigo,  tinnitus,  and  a  sense  of  impending  danger,  and  some- 
times persist  to  the  end  of  the  attack.  With  the  onset  of  the  parox- 
ysms the  cardiac  movements  leap  to  150,  175,  200,  and  250,  or  even 
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Fm.  55— ^Icadlal  pulse  during  an  attack  of  ^i&Foxf smul  tuchycardt*. 

to  300,  beats  per  minute.  The  pulse  is  feeble,  small,  readily  eompresi* 
ible  as  a  rule,  and  sometimes  irregular  (Fig.  55).  Rarely  it  is  full, 
strong,  and  of  good  tension.  The  respiration  may  or  may  not  be  in- 
creased in  fre(|uency,  but  dyspnea  is  uot  common.  Actual  thoracic  con- 
striction and  ^imothering  are  i^eblom  witnessed  in  genuine  tachycardia- 
At  tirst  pale,  the  skin  soon  becomes  tlusbed,  and  the  countenance  may 
wear  an  anxious  exj^ression  ;  but  unless  '*  palpitation  **  is  associated 
there  are  no  symptoms  present  that  denote  an  intense  degree  of  suffer- 
ing. In  many  cases  the  patient  is  not  conscious  of  palpitation,  or  thcr« 
may  be  a  sense  of  slowing  of  the  heart,  when  in  reality  the  cardi&c  coa* 
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tractions  may  be  increased  to  200  or  more  ;  this  is  typical  tachycardia. 
In  a  chl orotic  girl  I  founfl  that  tlie  pulse*rate  increased  to  200  beats, 
and  lasted  for  a  few  minutes  at  each  visit  to  my  office*  During  the 
intervals  between  the  visits  the  pulse  was  apparently  normal  in  fre- 
quency. IL  C.  Wood  reports  a  troly  remarkable  case  occurring  in  a 
physician  in  his  ei^hty'Seventh  year,  who  has  had  attacks  at  intervals 
since  his  thirty*seventh  year.  Following  a  sudden  onset,  the  pulse 
rises  quickly  to  200  beats  per  minute.  The  attacks  can  be  averted  by 
the  taking  of  ice- water  or  strong  coflee. 

Physical  Signs.— A  diffuse,  rapid,  and  sometimes  irregular  impulse 
may  be  observed  on  inspection  and  palpation,  but  seldom  is  there  an 
enlargement  of  the  heart.  The  sounds  are  slightly  modified,  the  first 
being  accentuated,  and  the  second  aortic  greatly  diminished  in  intensity, 
owing  to  the  lessened  amount  of  blood  tlirow n  into  the  aorta  with  each 
ventricular  systole;  the  intensity  of  the  second  pulmonic,  however,  may 
be  increased.  An  apical  systolic  murmur  is  occasionally  audible.  The 
carotids  pulsate,  and  on  auscultating  over  them  a  n)urmur  is  sometimes 
heard.  The  duration  of  these  recurring  cardiac  paroxysms  varies  from 
one  to  two  or  more  decades, 

IHagtiosis* — I  would  restate  the  fact  that  a  high  pulse-rate  (200  or 
over  a  minute)  and  an  absence  or  only  a  slight  sense  of  palpitation  or 
rapid  heart-action  are  the  distinctive  features  of  true  tachycardia.  In 
palpitation  (previously  considered)  the  pulse-rate  is  not  usually  so  high 
as  in  tachycardia,  while  the  associated  phenomena  of  dyspnea,  precor- 
dial constrictions,  smothering,  and  painful  anxietj'  are  correspondingly 
more  pronouticed. 

ProgtlOBis.-^In  the  majority  of  cases  no  serious  impairment  of  the 
general  health  follows,  though  the  course  is  exceedingly  chronic  and 
recoveries  are  comparatively  rare.  When  symptomatic  lachycardia  is 
due  to  lesions  that  are  removable,  it  is  often  curable,  though  not  invari- 
ably 80.  In  sufferers  who  are  advanced  in  years,  however,  the  cerebral 
Tessels  may  rupture  at  the  onset  of  an  attack  or  sudden  death  from 
cardiac  paralysis  may  ensue.  Bouveret  analyzed  a  number  of  cases,  4 
of  which  proved  suddenly  fjital  in  consequence  of  heart-failure. 

The  treattnent  is  to  be  conducted  on  precisely  the  same  linos  as 
those  advanced  for  '*  Palpitation  "  {ride  p.  662), 


BRAOHYOARDIA. 

DefiniUon,^ — Slowness  of  the  pulse.  The  condition  may  be  physio- 
logic, the  rate  of  the  pulse  being  sometimes  60  or  less,  and  very  rarely 
as  low  as  40  per  minute  during  ficrtect  health. 

All  cases  of  pathologic  brachycardia  fall  naturally  and  conveniently 
into  two  groups :  (1)  tbose  that  are  secondary  to  otber  complaints  (symp- 
tomatic brachycardia) ;  and  (2)  those  that  are  due  to,  or  associated  with, 
a  neurosis. 

Pathology  and  Etiology.— Symptomatic  Brachycardia.^ — {a)  Aris- 
iBg  during  convalescence  from  acute  infectious  diseases,  especially  pneu- 
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mooiat  typhoid,  diphtheria,  erysipelas,  and  acute  rheumatism.  Accord- 
iDg  to  Riegel,  who  analyzed  1047  eases  in  which  the  pulse-rate  was  lesi 
than  60,  the  acute  fevers  mu8t  be  awarded  the  first  place  among  the 
causal  fiietors,  I  have  met  with  3  cases  of  diphtheria  in  which  the  pul*i* 
in  couviilescenee  fell  to  30  a  minute-  That  Ruch  instances  are,  a.8  Traube 
contends,  due  to  exhaustion  is  true  of  some  cases,  but  not  of  all,  and 
doubtless  there  are  other  changes  in  a  certain  proportion.  The  slowing 
of  the  pulse  ihat  is  observed  after  premature  or  full-time  delivery  is  sim- 
ilarly produced,  [h)  The  secotrd  place  belongs  easily  to  gastro-intestiual 
and  hepatic  disorders  (chronic  gastro- intestinal  catarrh,  ulcer,  or  carci- 
noma of  the  stomach).  (*?)  Brachycardia  occurs  in  diseases  of  the  circu- 
latory system — in  coronary  disease,  fibroid  and  fatty  myocardial  change, 
most  frequently  ;  and  chronic  valvular  disease  much  less  frecjuently, 
if  we  except  aortic  stenosis,  (rf)  Pulmonary  complaints  (emphysema 
and  asthma),  (e)  Toxic  agencies,  as  in  jaundice,  blood-poisoning,  al- 
coholism, the  unwonted  use  of  tea,  coffee,  tobacco,  and  a  few  drugs  (t.  g. 
digitalis,  strophanthus).  (/)  Certain  constitutional  affections  (anemia, 
chlorosis,  diabetes),  [g)  Rarely  skin-diseases  and  affections  of  the 
sexual  organs  are  accompanied  by  brachycardia.  In  various  organic 
nerve-affections  (apoplexy,  meningitis^  epilepsy,  tumors  of  the  cerebrum, 
and  the  medulla  in  particular,  injuries  and  diseases  of  the  cervical  por- 
tion of  the  cord).  In  such  cases  the  bntchycardia  is  due  chiefly  to  direct , 
or  reflex  irritation  of  the  center  or  of  ihe  peripheral  portion  of  the  vagus 
system.  Indeed,  brachycardia  is  produced  in  one  or  other  of  these  j 
ways,  whatever  may  be  the  nature  or  seat  of  the  primary  conditioo,  ( 
except  in  those  cases  in  which  it  is  brought  about  by  exhaustioti  of  tbej 
automatic  motor  apparatus  of  the  heart, 

(2)  Brachycardia  associated  with  a  neuroaiB  may  be  found  to 
marked  in  epilepsy,  less  so  in  hysteria,  melancholia,  mania,  and  gen*] 
era!  paresis  of  the  insane.      It  precedes  palpitation. 

Symptoms*^— The  sole  characteristic  symptom  is  the  slow  action  of] 
the  heart,  and  this  may  either  be  temporary  or  permanent-     If  paroxTa-l 
mal,  both  the  onset  and  termination  are  apt  to  be  sudden.    A  slow  emerg- 
ence is,  however,  more  common  than  a  slow  beginning,  though  a  small 
group  of  prodromes  appears,  comprising  vertigo,  tinnitus,  and  a  sens^  of 
impending  danger.     During  the  paroxysm  the  patient  may  repeatedly  i 
suffer  from  syncopal  attacks  or  become  unconscious  for  hours  at  a  time;] 
physical  prostration  may  also  be  marked,  and  especially  when  secondary 
to  chronic  valve-disease.     The  pulse  is  weak  and  small,  and  the  beat! 
per  minute  vary  from  50,  40,  SO,  20,  to  10,  or  even  8.     When  the  con- 
dition arises  in  the  coui"se  of  organic  valve-lesions  the  cardiac  contmc-'j 
tions,  as  a  general  rule,   may  be  increased  in   power,   though  greatly^ 
reduced  in  frequency.     Thus,  I  observed  this  occurrence  in  a  patient 
under  my  care   at   the  Philadelphia   Hospital  suffering  from   a  double- 
mitral  lesion  and  a*:)rtic  constriction.     The  pulse  fell  from  70  to  28  perl 
minute,  but  the  systole  was  more  |K)werful  than  before  brachycardia  wa^i ' 
developed.     The  pulse  at  the  wrist  does  not  show  the  rare  of  cardiae 
contractions  (when  the  heart  is  weak),  since  the  latter  do  not  always 
emit  a  pulse-wave  that  can  be  detected  at  the  \vn?«t ;  hence  the  heart- 
action  must  be  noted  by  auscultation,  and  the  rate  compared  with  thai 
of  the  peripheral  pulse.     The  impulse  and  the  heart-sounds  are  feeble. 
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Diagnosis. — A  pulse  below  48  beats  per  minute,  with  correspond- 
ing slowness  of  the  systole,  suffices  for  a  positive  diagnosis. 

The  prognosis  is  governed  by  the  cause,  being  very  grave  in  cerebral 
and  advanced  enrdiac  diseases.     When  fatal,  sudden  death  is  the  rule. 

Treatment. — ^Rest  in  the  lying  posture,  particularly  if  the  condition 
has  come  on  in  organic  heart-disease,  and  such  remedies  as  a  tropin, 
strychnin,  caffein,  nitroglycerin  (io  small  doees),  and  ammonia  are  to  be 
given  a  trial.  If  the  ventricular  contractions  are  very  feeble  and  not 
below  30,  small  doses  of  digitalis  will  be  found  useful,  though  the  effect 
must  be  closely  watched.  In  the  iiitervals  between  the  attacks  the  gen- 
eral health  must  be  improved  and  the  causal  states  eradicated. 

f  (1)  The   irregularity  may  affect  only  the  volume  and  force  of  the 

pulse.  Here  the  intervals  between  the  beats  are  ei|ual,  but  in  regard  to 
fulness  and  strength  the  beats  are  unenuaL  Instances  of  irregularity 
in  the  volume  and  strength  of  heart-beats  may  give  rise  to  the  condition 
known  as  pulsus  alt^rnann  (Traube),  in  which  fuller  and  stronger  pulse- 
beats  regularly  alternate  with  those  of  lesser  volume  and  strength  (see 
Fig.  56).     (2)*  Irregmlaiity  in  Time, — {a)  Intermittent  heart-beat^     This 
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(Irregular  Heart-  and  Pulse'btat.) 


Fi       '      i   -Sij.^  blK^'ininiiM  altti^rnBns  (Eichhorst). 

18  but  an  exaggerated  degree  of  the  first  variety,  and  signifies  a  missed 
or  dropped  beat  This  occurs  at  irre^^ular  intervals  in  most  of  the  cases, 
though  sometimes  a  cyclical  irregularity  is  observed — /,  <.\  every  four, 
aix,  eight,  or  ten  beatB  being  marked  by  an  intermittence.  (b)  Twin- 
pulse  {coupled  beat»y  ttHtjrrhptkmia).  When  two  beats  follow  each  other 
quickly  (the  diastole  being  shortened),  and  the  next  two  not  so  quickly 
(the  diastole  being  lengtlienedl,  we  have  produced  the  puhu^  bifjrminus. 
The  first  and  second  beats  may  be  of  ef|Ual  strength,  but  often  the 
second  is  relatively  feeble.  This  is  best  determined  by  atiscultation  of 
the  heart,  since  the  second  systolic  contraction  (of  the  ventricle)  may 
indeed  be  so  weak  as  not  to  give  rise  to  a  palpable  beat  at  the  wrist.  I 
have  frequently  observed  the  pulsus  bigeminus  in  mitral  disease.     With 
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respect  to  the  diastole,  the  pulsatioD8  may  be  in  blocks  of  three  (puhta 
tn'(/em{nu}t),  or  even  of  four  {puhus  quadrufe minus).  (3)  Combined 
irregtilarity  of  tiiue  and  volume*  Whilst  the  forms  of  irregularity  aho\e 
described  should  be  diatinguished  from  one  another  whenever  possible, 
yet  this  is  sometimea  unattainable,  particularly  in  the  last  stages  of  vil- 
vular  disease  and  in  the  acute  infections  diseases — conditions  in  which 
the  heart-muscle  fails  in  consequence  of  degenerative  changes.  (4)  Tht 
paradoxical  pulse  of  Kussmaul  also  consists  in  irregularity  of  volume, 
strength,  and  time,  though  not  indicative  of  so  great  peril  as  the  preced- 
ing. It  is  dependent  ypon  the  act  of  in^pinition — ''  normal  as  well  at 
forced  " — the  beats  during  respiration  being  more  rapid,  though  weaker^ 
than  during  expiration.  This  is  met  with  in  chronic  adhesive  pericarditia, 
in  cases  of  pressure  upon  the  root  of  the  aorta  by  bands,  in  pleuro-peri* 
carditis,  and  in  a  very  weak  heart.  (5)  Belirium  cordis  is  a  term  very 
appropriately  given  to  great  irregularity  and  inequality  of  the  pulse-beaU. 
It  is  seen  in  extreme  dilatation  and  advanced  exophthalmic  goiter,  (fi) 
Embrocardia  or  Fetal  Heart-rbytlim.-»There  is  a  shortening  of  the  long 
pause  with  a  striking  similarity  of  the  first  and  second  sounds,  as  in  the 
fetal  heart,  I  have  already  pointed  this  out  in  connection  with  dilatatioQ^ 
though  it  also  sometimes  attends  the  advanced  stages  of  grave  fevers. 
(7)  Cantering  Rhytlun  {hntit  de  galop), — The  sounds  simulate  the  triple 
footfall  of  a  horse  at  canter.  The  interpolated  sound  is  due  to  a  redupli- 
cation of  the  second,  though  rarely  it  is  the  first  that  is  doubled  instead.. 
The  third  sound,  however,  may  occur  at  any  period  of  the  diastole.  Th« 
condition  is  developed  frequently  in  the  hypertrophy  of  arterio-sclei 
and  Bright's  disease,  in  profound  anemias,  and  in  the  myocarditis  of 
certain  acute  infectious  iliseases. 

Etiology,— ^Baumgarten*8  classification  of  the  causes  of  arrhjthmi 
(quoteii  by  Osier)  is  the  best,  and  is  here  given: 

(1)  Those  due  to  central — cerebral^ — causes,  either  organic  disease, 
in  hemorrhage  or  concussion,  or  more  commonly  psychical  influences. 

(2)  Reflex  influences,  such  as  produce  the  cardiac  irregularity  in  d; 
pepsia  and  diseases  of  the  liver,  lungs,  and  kidneys. 

(H)  Toxic  influences.     Tobacco,  coffee,  and  tea  are  common  causes 
arrhythmia.     Various  drugs,  as  digitalis,  belladonna,  and  aconite 
also  induce  it. 

(4)  Changes  in  the  heart  itself,  (a)  In  the  cardiac  ganglia.  Faltj, 
pigmentary,  and  sclerotic  changes  have  been  described  in  cases  of  this 
sort,  and  these  may  have  an  iTn|M>rfrint  influence  in  producing  disturb- 
ances in  the  rhythm,  hut  as  yet  wr  do  not  know  their  exact  significance* 
They  may  be  present  in  cases  that  have  not  presenteil  arrhythmia,  (6) 
Mural  changes  are  common  in  conditions  of  this  kind.  Simple  dilata- 
tion, fatty  degeneration,  and  sclerosis  are  most  commonly  present,  the  two 
latter  being  usually  associated  with  sclerosis  of  the  coronary  arteries.* 

Symptoms. ^Arrhythmia,  particularly  when  functional  or  of  reflex 
origin,  may  exist  for  years  together,  without  associated  symptoms  refei 
able  to  the  heart,  and  hence  is  often  discovered  accidentally.     When 
is  combined  with  palpitation  or  extreme  weakness  or  dilatation  of  the 
organ,  it  is  apt  to  arrest  not  only  the  attention  of  the  observer  in  maay 
instances,  but  that  of  the  patient  also. 

'  jyanmetiims  <^  the  Aimociaticn  </  AmeHcan  Phyifiriant,  vol.  Hi. 
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Physical  Signs, — In  given  cases  the  cause  will  be  found  to  govern  the 
character  of  the  physical  signs,  which  itre  often  scanty  or  sometimes 
practically  wanting-  Those  usually  present  have  been  indicated  in 
speaking  of  the   different   varieties. 

IHagtlOSis* — Palpation  and  auscultation  of  the  heart  whiW  examin- 
ing the  pulse  are  matters  that  should  never  be  neglected  if  reliable  results 
are  to  be  obtained.  It  is  especially  in  this  ciass  of  cases  that  the  sphyg- 
inograph  renders  invalnable  aid.  Sphygmograms  will  often  show  the  kind 
and  degree  of  arrhythmia  when  all  other  means  of  examination  have  failed, 
and  also  distinguish  marked  dicrotism  from  irregularity. 

It  is  important  to  differentiate  functional  arrhythmia  or  that  of  reilex 
origin  from  arrhythmia  due  to  more  or  less  grave  myocardial  disease. 
This  can  be  accomplished  only  by  a  careful  exclusion  of  the  varied  eti- 
ologic  factors  that  produce  the  functional  form,  and  by  a  careful  review 
of  the  cariiiac  symptoms. 

The  prognosis  is  as  variable  as  is  the  causation  of  the  complaint. 
A  gentleman  with  whom  I  am  well  acquainted  was  rejected  by  a  leading 
life-insurance  company  twenty  years  ago  on  account  of  occasional  inter- 
mitteoce  and  irregularity  of  the  heart,  though  he  is  still  in  active  busi- 
ness life  and  apparently  in  vigorous  health.  When  the  myocardium 
becomes  involved,  either  secondarily  to  chronic  valvular  or  coronary 
disease  or  in  association  with  the  acute  infectious  diseases,  the  prospect 
is  gloomy  ;  but  when  it  follows  the  action  of  mental  influences  and  remains 
as  a  permanent  condition,  or  when  it  is  due  to  other  causes  outside  of  the 
heart  itself,  the  course  pursued  is,  on  the  whole,  much  more  favorable. 

Treattnent*^There  are  many  cases  of  the  more  benign  form  in 
which  little,  if  anything,  can  be  accomplished  save  to  benefit  the  patient's 
general  health,  and  this?,  I  take  it,  is  of  paramount  importance.  Removal 
of  the  causal  forces,  as  tea.  coffee,  alcohol,  indigestible  food-stuffs,  con- 
ditions acting  in  a  reflex  manner,  must  be  executed  promptly.  When 
the  condition  is  due  to  changes  in  the  heart-structure,  cardiac  in  addition 
to  the  general  tonics  should  be  prescribed.  I  prefer  strychnin,  arsenic, 
and  the  dried  sulphate  of  iron  in  combination  as  being  both  local  and 
geneml  in  their  effect.  If  the  arrhythmia  be  due  to  excessive  cardiac 
dilatation,  digitalis  should  be  employed.  In  purely  functional  eases,  in 
which  there  is  a  predominating  neurotic  element,  not  infrequently  the 
sabjoined  formula  has  been  useful  in  my  hands  : 

^.   Ferri  valerianatis, 

Zinci  valerianatis,      da,  gr.  xxx  (1.94); 
Strych,  sulph .,  gr  j       (0.0648) ; 

Pulv,  digitalis,  gr.   viij  (0.518). 

Ft.  capsulff?  No.  xxx. 
8ig*  Take  one  after  meal- time. 


ANGINA  PECTORIS. 

(Stmoeardia,   Breast-pang,) 


I>efitiitioti. — A  paroxysm  of  violent  precordial  pain  extending  into 
the  neck,  back,  and  arms,  and  at  times  attended  by  a  sense  of  impending 
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deatli.      It  scarcely  deserves  to  be  cla,ssified  as  a*  separate  iH^ense, 
merely  symptomatic  of  several  cardiac  lesionB  alreft^ly  de»crib**d. 

Pathology,— Concerning  the  nature  of  angina,  we  possess  few,  \t\ 
any,  positive  data.  Many  theories  have  been  advanced,  but  to  addue 
them  here  could  serve  no  useful  pur|)ni*e»  ancl  conclusive  postmortem  evi- 
dence in  support  of  the  various  theories  that  have  been  and  are  advocated  v^ 
as  yet,  wanting.  Neither  does  any  single  hypothesis  fit  the  group  of  syinp 
toms  so  constantly  observed  in  cases  of  angina.  It  is  to  be  recollecte 
however,  that  it  is  a  neurosis  affecting  the  cardiac  sensory  filaments  thi 
are  given  off  chiefly  from  the  pneumogastric,  and  in  many  cases  th 
vasomotor  apparatus  is  also  involved,  Notbnagel  has  described  a  for 
distinct  from  the  above  in  which  the  vasomotor  apparatus  is  chiefly  in 
volved  (antjina  pef'tori»  vammotona)* 

Etiology. — ^Ca«*es  of   angina   unassociated   with   arterial    8cleroiiia|] 
hypertrophy,  or  aortic  regurgitation  are  rarely  encountered.      Hence  it  i 
t^uite  probable  that  certain  cardio-vascular  lesions   in  some   way,  as  y< 
undetermined,  dispose  to  the  disease  under  discussitm.      This   view 
receives  some  degree  of  color  from  the  fact  that  angina  usually  occo 
after  the  fortieth  year,  and  jirincipally  in  the  male  sex.     The  detemunifu 
factors  of  the  attack  are  undue  exertion  and  mental  emotion. 

Sytnptoms^^ — ^The  paroxysm  begins  ^juite  suddenly  during  the  actio 
of  one  or  other  exciting  cause.  The  suffering  is  excruciating  and  of  al 
grip-like  character,  affecting  tfie  entire  chest  and  rendering  the  body  mo 
tionless.  The  pain  radiates  most  freiiuently  to  the  left  nhoulder,  though 
also  at  times  to  the  right,  and  thence  to  the  hack.  mx*k,  and  tlown  tlu 
arms  U>  the  fingers.  Coldness  and  numbness  of  the  fingers  or  in  tlM 
precordial  ai*ea  may  be  present.  Not  less  agonizing  than  the  pain  is  ti 
awful  sense  of  impending  death.  The  countenance  is  fret|uenily  pal< 
and  may  assume  a  leaden  hue,  anil  is  usually  bathed  m  cold  p^^rspiraiioi 
The  respirations  are  exceedingly  shallow  or  evTn  temporarily  arreste 
and  the  patient's  anxiety  is  extreme.  The  heart's  action  may  be  regular^ 
and  the  arterial  t<.*nsion,  as  shown  by  the  pulse,  is  generally  increased^ 
The  duration  of  the  paroxysm  varies  from  a  few  seconds  to  a  minute  a* 
two,  and  after  the  pain  is  over  ga^e^ms  eructations,  vomiting,  or  the  dis — 
charge  of  a  large  amount  of  clear  urine  may  occur.  With  the  ce^ij?uitiocr 
of  the  attack  comes  instant  relief  from  the  cardiac  symptoms,  (hi  mak  - 
ing  a  careful  examination  of  tbe  heart  sub8et|uent  to  the  seizure  thei 
may  be  an  utter  absence  of  signs,  and,  though  there  is  weakneaa^  tfai 
soon  disappears.  The  attacks  may  recur  at  intervals  varying  from  a  f< 
days  to  many  years.  I  have  usually  found  that  cases  a^ociated  wi' 
aortic  regurgitation   give  the  shortest  intervening  periods  as  a  rule. 

In  fttiijhiti  vfi^^omofona  the  pain  in  the  heart-region   is  precedetj  for 
few  minutes  hj  pallor  of  the  face,  coldness  lunl  stiffness  of  the  limbs,  tltie 
to  sptLsm  of  the  peripheral  vessels.    The  painful  paroxysms  are  less  seve 
than  in  the  form  above  described. 

P^eHdo-atif/ifia. — This  is  also  a  paroxysmal  affection,  occurring  usiuill 
in  hysterical  females,  though  occasionally  also  seen  in  neurasthenic  malei. 
Its  symptomatology  is  given  below. 

Diagnosis. — The  characteristic  events  are  a  sudden,  moet  intefiie 
pain  in  the  substernal  and  left  parasternal  regions,  with  marked  eonstne- 
tion  of  the  chest,  the  peculiar  manner  of  radiation  of  the  pain,  and  tlie 
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sense  of  impending  death.  Less  diagnostic,  tbougli  of  considerable  value, 
arc  the  brevity  of  the  attuck,  the  sudden  onset  and  cessation  of  the  pain, 
the  age  and  sex,  and  the  anxious,  moistened  features^  There  are  also  lighter 
forms  in  which  one  or  more  of  the  diagnostic  phenomena  above  described 
are  absent.  If  they  occur  between  the  ages  of  forty  and  sixty  years  in 
persons  in  whom  either  arterial  sclerosis  or  aortic  regurgitation  is  present, 
this  disease  should  be  thought  of;  and  after  the  exclusion  of  certain  com- 
plaints in  which  paroxysmal  pain  is  prominent,  such  as  gastralgia  and 
locomotor  ataxia,  the  diagnosis  of  angina  becomes  reasonably  positive* 

The  distinction  between  true  and  pseudo-angina  pectoris  is  not  always 
easily  drawn,  but  the  most  important  points  for  discrimination  may  be 
found  in  the  tabulated  statements  below : 


Angina  Pectoris, 

Etiolo|^y  indeterminate,  though  generally 
a»8tH'mte<i  with  arteriosi'lerosb  (in- 
cluding: coronary  diabase)  or  aortic 
r**giiri;:it{ition. 

Oeeurr*  after  the  fortieth  year,  usually  in 

ParoxvHina,  provoked  hy  exertion  or  men- 
tal euiotionj  are  rarely  periodic  and  noc- 
turnal. 

Pain  inten&ely  severe*  and  conntricting, 
itrt  chief  i'onter  biding  to  the  hack  of  ihe 
niid-**ternum  and  toward  the  left* 

Duration  of  attack  from  a  few  seconds  to 
one  or  two  minutes* 

Patient  silent  and  Ijudy  fized. 

Arterial  tension  increased  as  a  rale. 
Ppo^nosia  un favorable. 


PSEl?nO-AN01NA. 

The  causes  are — hvateria^  neuraiithenia, 
toxit;  a^^ents,  ami  reiiex  irritations. 

Occurs  at  any  age  (over  six  years),  and 
usually  in  females. 

ParoxyMms  arise  spiintaneinuiiily,  are  peri- 
odic and  ot^en  nocturnal. 

Less  intense  piling  more  diffused  over  the 
thonicir  region  :  sensation  of  cardiac 
distention. 

From  a  hall"  to  several  hours. 

Restlessness  and  emotional  symptoms  of 

caudal  eonditionfi  asso^^iated. 
Uftuatly  not  inereaacd. 
En  ti re ly  favoral  A e. 

The  vasomotor  fonn  of  angina  must  not  be  confounded  with  pseudo- 
angina,  which  is  infinitely  more  common. 

The  prO^OSiB  is  ba<l,  yet  uncertain.  I  recall  two  instances  that 
occurred  ten  and  twelve  years  ago  respectively  :  the  first  attacks  were 
survived  with  no  recurrence  up  to  the  present,  and  neither  case  presented 
any  evidence  of  card io- vascular  disease,  AVben  the  arteries  are  sclerosed 
(particularly  tbe  coronaries)  life  is  often  suddenly  terminated  during  the 
course  of  the  attack.  Occasionally  the  sufferer  dies  of  syncope.  The 
nature  of  tbe  causal  and  associated  lesions  must,  tberefore,  be  considered 
in  raaliing  a  prediction.  In  the  vasomotor  angina  of  Nothnagel  the  out- 
look is  less  grave,  while  in  pseudo-angina  it  is  always  bright. 

Treatment. ^-Py-ert'/^f/V/^f  of  the  attneks  in  persons  who  are  subject 
to  them  is  of  the  most  importance*  In  order  to  do  this  all  known  excit- 
ing factors  are  to  be  rigidly  avoided,  Tbe  patient  should  be  instructed 
to  carry  constantly  in  a  convenient  pocket  such  agents  as  nitroglycerin 
and  amyl  nitrite,  beads  or  jft^rhs  (strength  3  to  5  drops),  and  ako  how 
to  ii»e  them  with  judicious  care  immediately  upon  the  first  indication  of 
an  approaching  paroxysm. 

The  trt-atmefit  of  the  afiaf^k  must  be  prompt  and  energetic,  though 
carefully  conducted,  amyl  nitrite  being  inhaled  at  once  from  a  handker- 
chief in  doses  of  3  to  5  drops  according  to  the  severity  of  the  attack*  The 
patient  should  then  be  placed  in  a  cool  apartment  free  from  disturbing 
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sounds.     Locally^  the  use  of  the  ice-bag  may  prove  efficacious  and  should. 
be  tried  at  first.     There  are  cases,  however,  in  which  hot  appiicationil 
(hot  cloths  or  sinapisms)  give  better  results  thau  cold.    If  the  pain  is  m 
controlled  promptly  by  tliis  method,  the  nitrite  should  be  reinforced  l*jl 
the  hypoilermic  injection  of  raorpbin  (gr,  \ — 0.0216)  combincil  with  airi>l 
piii{gr*  jl(y^O.OUU-'))*    This  rarely  fails  of  bringing  speedy  relief,  aind  isl 
best  suited  to  those  instances  in  which  there  is  no  increase  of  arteria 
tension.     In  cases  exhibiting  high  arterial  tension,  to  the  treatment  advo 
cated  above  may  be  aiided  tiie  tincture  of  nitroglycerin,  employed  hypo-1 
flerniically  (dose  Tllj — \}M^ — to  be  repeated  once  in  a  minute  if  the  paia 
continue). 

During  the  intervals  between  the  attacks  the  aim  should  be  not  onlyl 
to  obviate  the  action  of  the  exciting  causes,  but  also  to  overcoine  any  dis 
posing  influences  that  may  exist.     Obviously,  then,  the  nature  of  tha 
causal  conditions,  however  remote,  will  govern  the  treatment.     In 
in  which  the  arterial  tension  is  habitually  exalted  nitroglycerin  in  in*] 
creasing  iloses  is  to  be  used  perse veringly,  beginning  with  TTLJ  (^XOtW)  and 
increiising  by   ITl^j  (0.066)  every  five  or  six  days  until  the   phvsiologifl 
effects  are  produced.       Sodium   nitrite  may  be  employed  similarly,  the] 
dose  being  gr.  j-iij  (0.0648-0.184)  three  or  four  times  daily.     Marked] 
arterial  sclerosis,  paiticularly  if  there  be  a  syphilitic  history,   is  moral 
favorably  influenced  by  a  long  course  of  potiissium  iodiil  than  by  any  other] 
remedy;     It  may  be  prescribed  in  doses  ranging  from  gr.  v  to  xx  (0.324- j 
1.296)  three  times  a  day.     When,  as  ha|»pens  in  aortic  regurgitation,  thtj 
hypertrophy  of  the  left  ventricle  is  excessive,  the  use  of  the  following] 
formula  is  effective : 


^.   Tr.  aconiti  rad., 
Sodii  bromidi, 
Elix.  simplicis, 

Sig.  5j  (4.0)  t.  i.  d. 


Itlxlviij  (3,10); 
3SS  (16J1); 

q.  8.  ad  Siij  (OaO).— M. 


It  may  be  omitted  at  the  end  of  every  two  weeks  for  two  or  three  daj 
The  presence  of  a  gouty  diathesis  would  call  for  special  treatment. 

In  the  rasof/iotor  form  arnyl  nitrite  and  nitroglycerin  are  mast  valnable^^ 
Additionally,  hot  foot-baths*  followed  by  friction  of  the  extremities,  ; 
also  of  the  highest  utility. 

The  treatment  of  pseudo-angina  must  be  directed  at  the  caiase  of  i 
complaint — the  neurotic  condition. 


IV.  CONGENITAL  AFFECTIONS  OF  THE  HEART. 

These  result  from  two  leading  causes:  (1)  Arrested  development, aj 
(2)  Fetal  endocarditis,     Oecasionally,  both  these  factors  are  operative. 

(1)  Amestcd  development  may  produce  a  great  variety  of  anom&licfl, 
some  of  which  may  be  briefly  enumerated;  [a]  Acardiar absence  of  tht 
organ,  {b)  Cor  Inim'ulart',  or  rvptUian  hearU  m  which  the  8eptnm  be- 
tween the  auricles  and  ventricles  is  absent,  thus  reducing  the  number  ^fA 
chambers  to  two.     This  id  an  instance  of  reversion  to  a  lower  type.     (c\< 
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Absence  of  the  mterventrk-uJar  septum,  the  heart  coDsii^tiDg  of  three 
chambers  {eor  iriheulare).  More  frequently  there  is  a  mere  perfuration 
in  or  an  incomplete  ilevelopinent  of  the  sepium,  and  this  is  usually  situ- 
ated ID  the  upper  portion.  Obstruction  of  the  pulniomiry  orifiee  or  of 
the  conus  arteriosus  of  the  right  ventricle  are  frequently  conjoined  con- 
ditions, {ii)  Paieneif^  or  im-omplete  eloHure  of  tJtr  foramen  ovale.  Per- 
sistence of  the  foramen  is,  in  the  majority  of  cases,  associated  with  oh- 
struction  of  the  pulmonary  valve,  though  it  may  he  solitary,  [e)  An 
anomaly  known  as  ectopia  eonih  deserves  mention.  This  is  a  condition 
in  which  the  sternum  is  usually  divided  vertically,  and  the  heart  is  either 
entirely  ex  posed  or  beating  just  beneath  the  skin  in  the  cardiac,  thoracic,  or 
abdominal  region.  In  this  connection  another  and  the  most  eommor^  form 
of  malposition  may  he  added — ^namely,  dejrtroeardm.  Here  the  heart 
occupies  the  right  aide,  with  reversion  of  the  arch  and  displacement  of 
the  descending  aorta  to  the  right  of  the  spinal  column.  Transposition  of 
other  viscera  is  usually  associated.  (/)  Anomaiiea  of  the  vali'ei*.— There 
may  be  either  a  numerical  increase  or  decrease  of  the  cardiac  valves,  par* 
ticularly  the  segments  of  the  semilunar  valves  of  the  aortic  and  jiulmo- 
nary  orifices.  Supernumerary  segments  are  usually  rudimentary,  and  at 
the  pulmonary  valve  one,  two,  or  more  are  most  commonly  seen.  A  de- 
crease in  the  number  of  segments  is  also  most,  frecjuently  observed  at  the 
arterial  orifices,  the  aortic  and  pulmonic  semilunar  valves  then  being 
compttsed  of  two  segments  (bicuspid).  This  condition  may  he  due  to  de- 
fective development  on  the  one  hand,  or  to  endocarditis  with  resulting 
cohesion  of  segments  on  the  other. 

(2)  Fetal  endocarditis  leads  to  valvular  deficiencies  in  a  manner  sim- 
ilar to  what  occurs  during  the  whole  post-natal  period.  The  valve- 
lesiona  originating  during  fetal  life  are  most  frequently  situated  on  the 
right  side,  probably  for  the  reasons  that  the  ante-natal  circulation  is 
more  actively  carried  on  in  the  right  than  in  the  lefl  heart,  and  that  the 
former  receives  the  oxygenated  blood  from  the  placenta.  They  may  occur 
at  the  pulmonic,  the  aortic,  or  the  auriculo-ventricular  oritices.  The 
changes  are  of  the  slow  sclerotic  foi*m  as  a  rule,  and  their  character  is 
determineil  largely  by  the  antecedent  anomalies  that  predispose  to  them. 
The  leafit^ts  present  smooth,  thickened,  and  contracted  borders.  Union 
of  the  mitral  segments  is  comtnon,  and  the  chordte  tendinete  are  often 
thickened  and  contracted.  The  small  rounded  bodies  that  are  normally 
present  on  the  mitral  and  tricuspifl  segmt*nts  (jiodufes  of  Alldni)  must  not 
be  eonfounde^i  with  pathologic  verrucosities. 

The  most  frequent  congenital  valvular  lesion  is  stenosis  of  the  pulmo- 
naiy  orifice  as  the  re^^ult  of  chronic  endoc?irditis.  Rarely,  it  is  due 
directly  to  defective  development,  and  perhaps  more  rarely  still  to  endo- 
carditis verrucosa,  Piilmonic  constriction  of  ante-natal  origin  may  be  an 
associated  lesion  in  other  fmmi^  of  valvular  disease  in  the  young  adult. 
With  stenosis  at  the  pulmniiary  orifice,  there  usually  coexist  stenosis  of 
the  conus  arteriosus  of  the  right  ventricle,  an  open  foramen  ovale,  and  a 
patent  ductus  arteriosus  ;  according  to  Peacock,  '^  in  8* J  per  cent,  of  the 
fwitients  with  congenital  heart-disease  living  beyond  the  twelfth  year  the 
lesion  is  at  this  orifice."  Atresia  of  the  pulmonary  orifice  occurs,  though 
less  freipiently  tlum  stenosis. 

At  the  tricuspid  orifice  there  may  be  stenosis  or  contraction  of  the 
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valves,  producing  either  obstruction  or  regurgitation.  Similar  leeioQS  of 
the  aortic  orifice  are  infre<}ueut.  Gongemtal  mitral  disease  also  ocean, 
but  only  exceptionally ;  it  is  tbeu  ut^ually  associated  with  tricuspid 
stenosis.  Boys  are  sumewliat  more  liable  to  congenital  affeetioDs  uf  the 
heart  than  girls. 

Symptoms. — Though  the  precise  nature  of  the  anoinaly  differs 
widely  in  different  cases,  there  is  one  almost  constant  and  strikingly  dis- 
tinctive symptom  in  congenital  heart-disease— the  n/attoifis.  The  tint  of 
skin  observed  is  variable,  being  at  one  time  a  general  duskiness,  at  an- 
other a  deep  violet,  and  rarely  almost  black.  This  coloration  is 
noticeablr  about  the  lips  and  mucous  membrane  of  the  mouth,  the 
trils,  conjuiictivie,  the  fingers,  toes,  and  lobules  of  the  ears,  and  as  a 
rule  is  genenil,  tbougb  it  may  be  a  local  condition.  The  lint  may  grow 
less  distinct,  and  even  almost  vanish,  when  the  child  is  iu  perfect  r#po8e 
or  sleeping  ;  excitants  or  efforts  at  coughing,  however,  increase  the  in- 
tensity of  the  discoloration.  The  cyanotic  hue  comes  on  almost  invari* 
ably  during  the  first  week  of  life.  The  fingers  present  a  decide«lly 
clubbed  appearance,  and  the  nails  are  thickened  and  curvcnj  like  the 
claws  of  certain  animals.  The  temperature  is  suhnornuil,  while  the  ex- 
tremities are  coid  to  the  feel.  Dyspnea  on  exertion  and  cough  are  usual 
concomitants.  Cyanosis  may  be  due  to  numerous  causes  that  may  ad 
either  singly  or  more  often  concurrently.  The  leading  factors  are  an  ex- 
tensive intei mingling  of  venous  and  arterial  blood,  obstructive  to  the 
fl<w  of  the  venous  blood-stream  to  the  lungs  or  through  the  latter  organs 
— a  condition  usually  resulting  in  cyanosis  in  eonse^iuence  of  deficient  ox- 
idation of  the  blood. 

Physical  Signa, — ^In  the  very  young  the  impulse  is  feeble  (with  an  ab- 
sence of  a  palpable  thrill),  the  percussiou-dulness  is  increaseil,  cs|>eciany 
to  the  right,  and  a  loud  systolic  murmur  is  audible  at  the  pulmonary  ori- 
fice. When  the  aunculo-ventricular  valves  are  the  seat  of  endocarditis 
the  murmur  may  be  apical.  In  pure  pulmonary  stenosis  the  second 
sound  is  feeble. 

In  older  children  the  area  of  dulness  is  only  slightly  extended,  partic- 
ularly to  the  left,  while  the  murmurs  heard  are  loud  and  often  musical. 

It  is  interesting  tn  note  th?a  in  rare  instances  cerebral  abscess  is  an 
associ ;i ted  con di ti on . 

Differential  Diagnosis,— The  distinction  between  congenital  and 
actpiired  lesions  in  children  may  be  assisted  by  a  reference  to  certain 
points  tabulated  below  : 


Co  N  (i  E  M  T  A  I .    LlSlO N 8. 

History  of  iilinost  eonstiint  ev(inr>sia»  be- 
ginuin^  iu  the  first  week  after  Ljirtb* 

Sliijht  f^nlnrspement  of  th«  heart.  It  in  of 
the  right  ventricle,  chiefly  tion-progres- 
siivfl, 

L4jud  and  musical  murmurs  pre^^ent,  au- 
dible over  upper  third  of  Ht^rnum,  with 
Km  all  areft  of  tranKmiHi*ioii  upward  and 
to  the  left ;  j^econd  wiuiid  weak. 

Deficif^tit  biKiily  development. 

Mental  faeulties  tn  alwyanue. 


ArgumCD  Luio^rft. 

Not  80 ;  history  of  endocanlittm  or  of 
rh  ♦mm  at  ism  or  other  cotnpUinti*  in 
which  endocarditis  occurs  k>  b  itooi- 
plii^ation. 

Eniarirement  marked,  frequi^ntlT  itivolf- 
[ng,  tht*  loft  ventricle,  and  projcrewife. 

Audible  over  apex  or  \miat :  definttr  Ur|ce 
area?  of  trnni^miitsimi.  Second  MWiid 
f ref^ u  en  t ly  acce n  t uated . 

Bitdilv  derelopment  fCO<Kl,  ka  m  rtil«* 
Mental  faculties  normal. 
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Fro^OSis* — Tbe  prognosis  is  exceedingly  grave.  Many  succumb 
withici  a  few  days  after  birtb»  more  than  one-lialt'  before  the  expiratton 

one  year,  and  not  less  than  three-fourths  before  the  end  of  the  third 
ryear.  Few  survive  the  first  decade  of  life,  and  fewer  still  reach  full 
adolescence.  Among  the  forms  giving  the  most  fa  voidable  prognosis  are 
pulmonary  stenosis,  especially  when  of  moderate  grade,  and  defective 
auriciilar  and  ventricular  septa.  In  those  instances  in  which  life  is 
spared  in  the  first  weeks  after  birth  there  is  a  disposition  to  affections  of 
the  lungs  (pfitbisis,  henKiptysis),  nerve-complaints  (convulsions),  cerebral 
hemorrhages,  etc* 

Treatmeilt,~The  treatment  is,  in  tbe  main,  hygienic.  The  body 
must  be  warmly  clad,  flannels  being  worn  next  the  skin,  and  every  source 
of  cold  sbould  be  carefully  guarded  against.  The  diet  is  to  he  juflicicmsly 
arranged,  yet  liberal,  preference  being  given  to  the  carbohydrates.  Gentle 
exercise  wlien  it  can  be  taken  is  valuable,  as  are  also  daily  spongings  of 
the  surface  followed  by  friction.  Special  therapeutic  indications  may 
arise,  and  must  be  met  in  accordance  w  ith  general  principles,  while  tonics, 
such  as  iron,  arsenic,  quinin,  nux  vomica,  and  cod-liver  oil,  are  fre(^uently 
applicable. 


V.   DISEASES  OF  THE  ARTERIES, 


ACUTE  AORTITIS. 

Patliology. — The  morbid  changes  coincide  witli  those  noted  in  acute 
endoi-anlitis,  including  the  ulcerative  variety.  Aneurysmal  dilatation,  or 
even  rupture  of  the  aortic  coats,  may  be  observed  as  a  sequeL 

Etiologfy-- — The  causes  are  not  clear,  hut  the  contlition  most  generally 
fo!h»ws  many  of  the  acute  infectious  diseases  (typhoid  fever,  pneumonia). 
Infectious  emboli  have  been  discovered  to  be  causal  irritants. 

S>^ttlptoins. — The  symptoms  are  local  and  general.  Of  the  former, 
diffuse  thoracic  pain  (sometimes  severe  and  throbbing,  though  more  often 
slight),  with  more  or  less  substernal  tenderness  under  pressure  and  cardiac 
palpitation,  are  the  chief.  Among  the  general  symptoms  a  moderate  feb- 
rile movement  is  almost  constant.  In  a  certain  percentage  of  cases  em- 
bolism is  betrayed  by  the  usinil  signs,  as  rigors,  accompanied  by  a  steep 
temperature-curve.  These  fi*rtns  are  analogous  to  tbe  malignant  variety 
of  endocarditis.  A  cardiac  murmur  may  be  heard  over  the  upper  part 
of  the  sternum. 

DiagtlOSis.^ — All  that  tbe  best  clinicians  can  do  is  to  establish  a 
probable  diagnosis  even  in  the  presence  of  the  most  frankly  expressed 
features  of  the  affection.  From  acute  endoeardtftH  aortitis  is  to  be  dis- 
criminated by  its  diffose  and  severe  pain  and  by  tbe  higher  seat  of  its 
murmur  when  present. 

Tire  prognosis  is  serious,  owing  to  the  greater  liability  to  infectious 
emboli  and  the  possibility  of  aortic  rupture. 

The  treatinent  is  to  he  conducted  on  the  same  general  plan  as  in 
acute  endocarditis. 
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ARTERIAL  SCLEROSIS. 

(Arterio-sdfroais ;  Arieri(M.'apiltaji/  Fibrous ix ;   Endaritritu  Chronica  Defarmamt; 

Alkrroma.) 

Defitdtiotl, — An  overgrowth  of  the  comiective  tissue  of  the  arterial 
coats  (chiefly  and  primarily  of  the  iiitima),  followed  by  calcareous  deposi- 
imn^.     The  process  may»  though  seldom,  extend  to  the  veins. 

Pathology- — '''he  most  fretjucnt  seat  of  the  sclerotic  process  is  the 
aorta,  and  the  next  most  common  the  coronary  arteries.      Other  vessels 
i  111  plicated  arc  the  arteries  of  the  brain,  the  temporals,  radials,  brachials, 
ulnars,  femoi-als,  anfl  iliacs.     On  tlie  other  hand,  certain  arteries,  as  lhe_ 
gastric,  hepatic,  and  mesenteric,  are  rarely  af!eete<l.     Two  fomis  maf 
recognized :   (a)  the  cireumscrilied,  and  {h)  the  diffuse. 

(fi)  Circumscribed  Arterio*sclerosis, — Naturally,  the  intiraa  presents  1^ 
smooth  internal  surface,  but  when  atheromatous  chanj^es  occur  it  shows 
localized  areas  of  thickening.  These  patchy  prominences  are  often  hemi- 
spheric in  outline,  yellowish-wliite  in  color,  and  tiieir  favorite  seats  are  tii€ 
orifices  of  the  bnmches.  They  increase  in  depth  and  superficial  ar€a,aiHl 
on  reaching  an  advanced  stage  their  interior  disintegrates  into  granular 
material  {atheromatous  abs^eem). 

In  eircumscrihed  or  nodular  atheroma  the  microscope  discloses  the  fact 
that  the  middle  and  external  coats  are  the  primary  seat  of  the  changes, 
which  consist  of  localized  infiltrations.  These  lesions  weaken  the  media 
and  adventitia,  and  then  (as  shown  by  Thoma)  compensatory  processes 
are  set  up  in  the  intima  which  lead  to  the  fiinnaiion  of  the  so-called 
atfu^romatous  button.  The  latter  consists  in  a  hyperplasia  of  the  intima 
with  a  deposit  of  ronTid  cells,  which  causes  a  gradual  increase  in  thickness; 
in  this  way  the  growing  weakness  of  the  middle  anil  outer  coals  is  com^ 
pcnsatcd.  When  the  protuinences  in  the  intima  undergo  soften ini 
lic|uefaction,  rapid  dilatation  of  the  affect etl  vessels  is  apt  to  occur. 
same  accident  may  arise  early,  or  before  the  intiraa  has  reinforced  the  other 
layers  by  its  increased  thickness  and  strength. 

[b)  Diffuse  Arterio-sclerosis.^ — ^In  this  form  the  morbid  process  is  dis- 
tributed throughout  the  greater  part  of  the  arterial  system,  the  nodular 
or  circumscrihcd  form  being  usually  combined  with  it  in  the  aorta.  Uilsr 
tation  of  the  jiorta  and  of  its  brandies  commonly  coexist.  Apart  from 
the  yellowish,  translucent,  elevated  arcns,  the  intima  may  be  smooth  and 
the  naked-eye  a|>pearanees  almost  norma!.  The  coats,  however,  and  par- 
ticularly the  intnna,  are  very  much  thickened.  Microscopic  examination  ^Jl 
brings  to  light  an  extensive  prolifemtion  of  the  subendothelial  eonnet^tive  ^| 
tissue  and  a  hyaline  transformation  of  the  entire  media,  particularly  in  ^ 
the  larger  vessels.  The  muscular  fibers  and  elastic  tissue  have  in  advanced 
cases  almost  totally  disappeared.  Necrotic  degeneration  of  the  me<lia, 
especially  in  the  smaller  arteries,  is  also  observed,  and  calcareous  deposits^ 
causing  rigidity  of  the  walls,  occur  among  the  later  changes.  This  is 
particularly  true  of  the  so-called  »emtv  arterio-gclerosis.  Atheromatous 
abscesses  that  burst  from  atheromatous  ulcers  are  likewise  common 
pathologic  events  in  the  aged.  There  may  be  associated  atrophy  of  the 
heart,  liver,  and  kidneys,  due  to  a  lack  of  nutritive  supply  in  consequence 
of  the  narrowed  tissues  of  the  vesj*els.  More  commonly,  however,  in  this, 
and  constantly  in  circumscribed  and  diffuse  sclerosis,  the  heart  is  mod^- 
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myo- 
fhe 


*atelv  liypertrophiciL     Wheu  ruronary  iJbease  is  associated,  fibrous 
carditis  and  sckno.<js  of  the  aortic  flapa  iiuiy  be  iVmixil  associated. 
kidne\'s  may  also  become  sclerotic— u  coiiditioD  wbicli  will  be  described 
hereafter  {vidv  Diseases  of  the  Kidneys). 

Selerotfh  ttf  the  pulmoMan/  afteri/y  prcvioiisiy  referred  to  in  the  dis- 
cussion of  the  Diseases  of  the  Heart,  exhibits  all  the  changes  observed  in 
connection  with  atheroma  of  the  systemic  arteries>  including  aneurysmal 
dilatation  of  the  trunk  and  rarely  of  the  main  branches.  From  the  ter- 
minal tributaries  the  process  may  extend  to  the  capillaries,  and  even  to 
the  pulmonary  veins  {amjio-^clt'nmit). 

The  effect  of  ffrteriO'»eierosiii  upon  the  physiologic  functions  of  the 
vessel- walls,  and  the  pathologic  and  clinical  results  are  of  the  utmost  im- 
portance. The  elastic  coat  is  destroyed,  and  hence  tlie  walls  cannot  bear 
the  blood-pres8ure  as  well  as  in  health.  This  predisposes  to  dilatation  of 
the  vessels  (mieurysm). 

Another  result  of  extensive  atheromatous  defeneration  of  the  vessels 
is  an  increase  in  the  resistauce  to  the  blood-cur  rent,  and  a  consei^nent 
elevation  of  the  arterial  pressure.  Furthermore,  the  loss  of  elai^ticity  in 
the  coats  of  the  medium-sized  and  smaller  arteries  removes  an  important 
factor  in  the  propulsion  of  the  blood.  The  left  ventricle,  in  consequence 
of  this  fact,  almost  invariably  becomes  hypertrophied  in  cases  of  extensive 
arterio-sclerosis,  provided  the  general  nutrition  of  the  patient  is  still  well 
maintained  (Strumpel!). 

The  reduction  of  the  Inmen  of  the  vessel,  owing  to  the  thickening  of 
the  intima,  must  lessen  the  blood-supply  to  the  various  viscera,  and  thus 
in  part  are  explained  such  secondary  affections  as  fibrous  myocarditis, 
cirrijosis  of  the  kidneys,   and  cerebral  softening. 

SvferoHiin  of  the  veiu>i  (phh4m-$eler(m»)  has  rarely  been  observed  aa  a 
sequel  to  arterit>sclerosi8.  It  is,  however^  not  infrequently  fonnd  in  asso- 
ciation with  hepatic  cirrhosis  and  mitral  disease  when  the  portal  system 
and  pulmonary  veins  are  involved.  It  is  occasioned  by  increased  intra- 
venous pressure. 

Microscopically,  thickening  of  the  intima  anri  atrophic  degenerative 
changes  in  the  media  are  commonly  observed.  Calcification  and  hyaline 
degeneration  of  the  layers  also  occur,  and  I  have  observed  them  in  one 
of  my  own  cases.     Moderate  dilatation  is  not  exceptional. 

Etiology. — ^The  diffuse  form  has,  in  part,  a  special  etiology*  It  may 
appear  in  the  young,  though  rarely ;  I  have  met  with  a  case  in  the 
Medico-Chirurgiciil  Hospital  in  a  man  aged  twenty-four  years.  It  is, 
however,  most  frequent  in  the  middle-aged  wlio  are  able-bodied  and  in 
the  aged.  In  old  pei'sons  atheroma  is  often  physiolocjic  iind  characterises 
the  natural  involution-period  of  life.  Heredity  may  play  no  inconspicuous 
part  in  arterio-selerosis  dependent  upon  the  age.  This  fact  furnishes,  to 
some  extent  at  least,  the  reason  why  senile  changes  in  the  arteries  occur 
at  a  much  earlier  period  of  life  in  some  instances^  and  even  throughout 
whole  families,  than  in  others.  Negroes  arc  more  liable  than  whites  to 
this  form  of  atheroma,  and  males  than  females,  tljougli  it  is  more  frequent 
in  the  latter  sex  than  the  circumscribeil  variety.  Muscular  overstrain, 
which  augments  the  blood-pressure  while  at  the  same  time  obstructing  the 
peripheral  circulation,  is  a  leading  factor. 

The  general   causes  of  arterial   sclerosis  are — (1)   Bfohgie  irritants^ 
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as   the  specific   micro-organisms  of  malaria,   rheumatism,   and  syphilis, 

(2)  Chemleal  irritanU  (chronic  alcoholism,  lead-poisoning,  uric  acid  Id 
gout).  The  above  toxic  agents  produce  their  effects  partly  by  their  direct 
irritant  action,  and  partly  by  increasing  the  resistance  in  the  peripheral 
vesaels  and  thus  raismg  the  arterial  pressure.  Syphilis,  saturnine-poison- 
ing,  and  chronic  rheumatism  may  proiiuee  the  affection  in  yjung  subjects. 

(3)  Bru/hfjn  Diseane, — It  must  be  admitted  that  there  is  a  clans  of  casesf 
in  which  arterio-sclerosis  is  secontlary  to  Bright^s  disease,  but  when  found 
in  association  the  former  is  more  frerjuently  the  primary  disease  than  the 
hitter.  Tlie  chief  causes  of  chronic  nephritis  are  al!?o  capable  of  st^tting 
up  atheroma,  antl  hence  it  must  not  be  forgotten  that  the  two  diseases  may 
develop  independently  of  one  another,  and  yet  simultaneously,  in  conse- 
quence of  the  action  of  a  common  cause.  (4)  Constant  overJiUhig  of  the 
hlood'Vemeh^  resulting  from  excesses  in  eating  and  drinking,  in  the  opinion 
of  certain  authors  also  causes  arterio-sclerosis,  A  predisposing  effect  is 
exerted  by  advancing  years  and  by  the  sex,  more  males  being  affected 
tlian  females ;  it  must  he  recollected,  however,  that  males  are  more  often 
subjected  to  the  influence  of  the  leading  causal  factors  than  females*  The 
main  causes  of  sclerosis  of  the  pulmonary  artery  are  mitral  disease  and 
emphysema. 

Clinical  History, ^ — The  disease  may  exist  for  years  without  becom- 
ing apparent,  or  it  may  be  discovered  incidentally  at  autopsy  while  pal- 
pating tlie  arteries  during  the  course  of  an  examination  for  some  sup- 
posed local  visceral  affection.  The  accessible  peripheral  vessels  (radial, 
temporal,  femoral,  and  brachial)  should  be  carefully  felt  when  the  pres^ 
ence  of  the  disease  is  suspected.  The  walls  of  the  affected  artery  feel 
hard,  and  the  pulse,  owing  to  increaseil  tension,  is  incompressible ;  as  a 
result  of  this  rigidity  of  the  arterial  walls  the  degree  of  vascular  tension  is 
difficult  of  estimation.  In  marked  cases  the  sensation  is  similar  to  that 
perceived  when  grasping  a  goose's  neck,  and  in  such  instances  the  pulse- 
wave  may  not  be  detectable  on  palpation.  Again,  the  tension  may  be 
high,  and  yet  sclerosis  of  the  vessel- wall  be  slight  or  absent.  When 
doubt  arises  as  to  whether  or  not  sclerosis  exists,  the  pulse  should  be  fiab 
pated  by  means  of  two  fingers.  If  now,  while  compression  of  the  pulse 
is  made  with  the  index  finger,  the  middle  finger  detects  a  pulse-wave, 
arlerio-sclerosis  is  present.  On  account  of  the  loss  of  elasticity  of  the 
vascular  walls  the  pulse  is  retarded,  and  the  sphygmogram  shows  a  short 
sloping  ascent,  a  wide  top,  and  a  slow,  gradual  aeseent,  with  almost  an 
effacement  of  the  dicrotic  notch* 

The  opposition  of  the  increased  resistance  to  the  circulating  medium 
(due  to  the  rigid  vessel-wall)  in  the  outlying  portions  of  the  bo^Iy  calls 
forth  a  corrcsponilingly  increased  cardiac  action,  and  thus  hypertro[>hy  of 
the  left  ventricle  is  engendered,  with  its  customary  symptoms  and  physi- 
cal signs,  including  the  ringing,  accentuated  second  sound.  The  balance 
of  the  cardio- vascular  forces  may  thus  be  maintained  for  a  long  perioil  of 
time,  during  which  the  healtii  of  the  patient  often  remains  unimpaire<l. 
It  happens  sometimes  that  hypertrophy  preponderates  and  veils  com- 
pletely the  symptoms  of  arterio-sclerosis.  In  elderly  persons  suffering 
from  atheroma  the  first  sound  is  often  surprisingly  feeble,  MyocArdial 
degenerations  frequently  come  on  in  the  later  stages,  when  dilatation  of 
the  left  ventricle,  accompanied  by  a  mitral  systolic  murmur  and  marked 
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rapidity  of  the  pelse,  may  supervene.  The  aorta  may  be  so  dilateil  as 
to  give  rise  to  an  aliiiormal  area  of  dulnes*s  in  the  tipper  sternal  region. 
Palpitation,  dyspnea  on  exertion,  a  feeling  n{  precordial  constriction,  and 
light  febrile  attacks  are  not  uncommon.  Angina  pectoris  is  an  infrequent 
symptom  except  in  coronary  atheroma. 

It  cannot  be  stated  absolutely  that  involvement  of  the  external  arteriee 
implies  a  serious  involvement  of  the  aorta  and  its  main  branches.  On 
the  other  hand,  the  circumscribed  variety  is  not  attended  with  charac- 
teristic alteration  of  the  pulse.  The  pathologic,  and  more  parlicnlarly 
the  clinical,  events  above  described  may  be  more  pronounced  at  one  por- 
tion of  the  body  than  at  others,  and  this  fact  has  given  rise  to  .several 
distinct  or  »pt'ciai  tt/pe»  (apart  from  the  general  or  card io- vascular  form 
first  depicted)  according  to  the  seat  of  the  most  marked  symptoms  and 
lesions.  Among  the  latter  I  would  mention  the  (a)  cerebral,  {J»)  jiul mo- 
nary,  (♦•)  renal,  and  (d)  peripheral  types, 

(a)  Cerebral  T^rpe. — In  the  milder  grades  of  this  type  such  symptoms 
as  headache,  tinnitus,  vertigo,  syncopal  attacks,  and  local  palsies  are 
variously  blended  as  a  rule.  I  have  had  under  my  care  for  two  years  a 
case  of  marked  arterio-sclerosis  in  a  man  aged  eighty  years  in  whom  tin- 
nitus aurium  and  vertigo,  with  mild  melancholia,  are  the  only  constant 
symptoms ;  on  two  occasions  temporary  aphasia  was  superadded. 

Especially  in  the  aged,  the  condition  is  upt  to  lead  to  thrombosis  or 
cerebral  embolism,  small  emboli  being  detached  from  the  aortic  area  and 
conveyed  to  the  brain,  with  the  development  subsequently  of  the  symp- 
toms of  anemic  softening  of  the  latter.  The  loss  of  elasticity  of  the 
vessel-walls  in  atheroma  renders  them  more  liable  to  rupture  than  normal 
arteries,  while  the  tension  is  much  increased.  Under  these  circumstances 
the  danger  from  apoplexy  is  quite  obvious. 

(6)  Pulmon&ry  atheroma  is  considered  in  its  clinical  relations  in  con- 
nection with  the  diseases  of  the  heart  and  lungs. 

(c)  The  reaal  type  includes  those  instances  of  kidney -lesion  that  are 
afiSQciated  with  or  follow  general  arterio-sclerosis.  The  condition  is  essen- 
tially an  atrophic  nephritis,  due  to  the  diminution  of  the  Idood-supply 
to  the  organs  in  consequence  of  the  narrowed  lumen  of  the  renal  arteries. 
The  reader  is  referred  to  the  discussion  of  Nephritis  for  the  symptom- 
atology of  tljis  variety. 

(d)  In  the  peripheral  t3rpe  the  arteries  leading  to  the  extremities  be- 
come obliterated  to  such  an  extent  as  to  cause  starvation  of  the  tissue, 
witti  resulting  gangrene. 

DiagBOSis,— Hardened  arteries,  increased  arterial  tension,  left  ven- 
tricular hypertrophy,  and  marked  accentuation  of  the  aortic  second  sound 
form  a  grouping  of  clinical  characters  that  leaves  no  doubt  as  to  the  diag- 
nosis. Not  infrequently  it  is  the  occurrence  of  apoplexy,  acute  cardiac 
■dilatation,  or  of  some  other  such  accident  that  leatls  to  the  discovery  of 
general  arterial  sclerosis. 

To  dilferentiate  the  murmur  of  di  hi  tat  ion  of  the  left  iw  fit  rich  follow- 
ing the  hypertrophy  of  this  disease  from  organic  valvular  lesions  is  only 
possible  by  the  history  or  the  results  of  treatment.  The  systolic  mur- 
mur over  the  aortic  area  in  atheroma  may  suggest  aortic  steno»fi*.  In 
such  eases,  however,  the  second  sound  is  loud,  and  the  pulse  more 
voluminous  than  in  aortic  constriction  {vide  Aortic  Stenosis), 
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Prognosis. — Arterio-capillary  fibrosis  Ib  an  exceedingly  elmjnic, 
though  usually  a  progressive  disease,  aod  fre<:|ueiitly  it  terminaltni  life. 
The  axiom  that  a  man  is  as  old  as  his  arteries  has  been  borne  om  by  the 
test  of  extensive  clinical  observation.  The  condition  may  prove  faul 
either  with  great  suddenness,  as  when  it  occa.sions  apoplexy,  or  with  un- 
wonted slowness.  Very  rarely  the  aorta  ruptures  at  the  seat  of  an  athe- 
romatous ulcer,  causing  instant  death. 

Treatments — Though  the  progress  of  the  disease  cannot  in  most  in- 
stances Ije  successfully  stayed,  it  can  be  retarded  frequently  by  correcting 
aggravating  habits  and  by  removing  the  influence  of  ascertainable  causes. 
Any  degree  of  syphilitic  taint  that  may  be  present  should  be  aasailed 
immediately  by  a  liberal  use  of  the  iodids. 

The  diet  must  be  simple  and  free  from  stimulating  properties; 
skim- mi  Ik  is  excellent,  particularly  if  renal  symptoms  be  manifested. 
Perhaps  no  other  agent  is  so  generally  serviceable  in  all  cases  as  potaa^ium 
iodid,  vrhich  should  be  administered  continuously  in  doses  ranging  from 
gr.  x-xx  (0,648-1,290)  three  times  daily. 

For  the  increased  arterial  tension  nitroglycerin  or  the  other  DJtritea  - 
should  be  employed.  The  former  should  be  given  in  increasing  dosci  j 
until  an  impression  has  been  made  upon  the  blood- pressure,  after  which  j 
this  effect  shouhi  merely  be  maintained. 

For  the  local   aortic  symptoms  (fever,  pain)  absolute  rest,  a  liquid 
and  unirritating  diet^  and  a  small   blister  are  most  efficacious,  together  < 
with  internal  minute  doses  of  calomel,  quinin,  and  potassium  iodid. 


ANEURYSM. 

Definitloti,^ — A  true  aneurysm  is  a  circumscribed  dilatation  of  an.: 

artery,  foruied  of  one  or  more  of  its  coats. 

Classified  according  to  their  form,  aneurysms  are — (1)  sacculated,  (2) 
cylindric,  and  (3)  fusiform.  They  are  termed  fwial  when  the  eorapleld 
circumference  of  the  vessel  participates  in  this  dilatation,  and  peripheriit 
vfhen  a  single  ."^ac  is  confined  to  the  side  of  the  vascular  duct. 

Miliar  If  amturtfrnn^  occur  along  the  course  of  the  cerebral  vessels,  and 
are  so  termed  on  account  of  their  minute  size.     On  the  other  hand,  the 
may  attain  the  sixe  of  the  human  skull. 

A  fahe  aneurysm  is  one  that,  owing  to  laceration  of  the  internal  coot, 
dissects  between  the  layers  of  the  vessel-wall.  For  it8  seat  it  usually 
selects  t!ie  aorta,  and  may  traverse  its  entire  length. 

An  nrtvrio-vejioun  aneurysm  arises  from  a  direct  fistulous  connixtioa 
between  an  artery  and  a  vein  (ani'itnfutmaf  van\r)^  or  an  aneurysmal 
may  intervene  {rftrirose  fineuri/Mut), 

Pathology  and  Btiology. — The  wall  of  the  aneurysm  is  o 
often  the  seat  of  arterio-sclerosis^  and  its  power  to  resist  the  blood-si 
is  thus  reduced.  The  media  probably  weakens  first  in  most  cases,  antl 
extreme  atrophy  of  both  the  intima  and  media  is  not  uncommon  in  th<» 
later  stages,  so  that  the  wall  of  the  sac  is  often  formed  almost  exclusivelr 
of  the  advent itia.  The  intima  or  media  may  become  lacerateil,  and  6nallr 
the  external  coat  yields ;  this  results  in  rupture  unless  the  adherent 
neighboring  structures  compensate  for  the  natural  wall. 
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The  blood  in  the  aneurysmal  sac  is  ptirtlv  fluid  and  is  composed  of  old 
and  n€*w  ihrumbi.  The  latter  when  com  para  tively  recent  may  be  soft, 
anil  when  ohl  may  he  firm  or  even  calcified,  yellow ush  in  color,  and  ad- 
herent to  the  wall  With  the  progressive  enlargement  of  the  aneurysm 
Burrounding  organs  are  apt  to  be  compressed  and  tlieir  functions  disturbed, 
and  pressure  upon  the  bony  walls  of  the  thorax  (rihs^  vertebra;)  results 
in  their  atropby  and  final  disappearance.  Other  remote  pathoU>gic  con- 
sequences will  he  referre<i  to  in  conneetion  with  the  clinical  history. 

Among  recogaized  raitjffeH  are— (1)  Arterio- sclerosis. — It  follows  that 
the  same  conditions  that  originate  the  latter  must  also  tend  to  bring  about 
aneurysms.  Chief  among  these  is  syphilis.  Less  potent,  ihuugh  still 
a  e  t  i  V  e ,  are  gou  t  an  d  a  1  coh  ol  i  c  e  X  c  esses .  ( :2  )  SEdden  Oreat  Strain . — Though 
this  may  not  be  pruilwciive  of  aneurysm,  except  some  previous  hjcal 
impairment  of  the  arterial  walls  has  been  present,  yet  it  must  be  granted 
that  a  sudden  strain  is  powerful  in  prorhicing  aneuiTsm  when  com- 
paratively slight  antecedent  changes  have  existed.  In  this  way  onlj 
can  the  fact  that  most  instances  of  aneurysm  occur  during  the  period  of 
greatest  activity,  or  from  thirty  to  fifty  years,  be  accounted!  fon  (3) 
Embolic  plugging  of  a  vesselj  if  complete,  may  cause  aneury*«nuil  dilata- 
tion on  the  proximal  side  of  the  point  of  obstruction*  The  development 
of  aneurysm  may  under  these  circumstances  be  facilitated  by  the  mechani- 
cal effects  of  the  embolus,  which  may  be  of  calcareous  hardness,  as  when 
it  comes  from  diseased  heart-valves.  Infectious  emboli  set  up  inflamma- 
tion and  softening.  (4)  Mycotic  Anetirysms.—That  aneurysms  sometimes 
owe  their  existence  to  mycotic  origin  was  first  pointed  out  by  Osier;  who 
found  an  abundant  grow^th  of  micrococci  in  tbe  aneurysmal  sacs.  They 
are  met  with  in  ulcerative  endocarditis,  and  are  often  small  and  usually^ 
multiple,  (5)  Age  and  Sex. — Aneurysms  are  most  frequent  between  tlje 
thirtieth  and  the  fiftieth  yeai^,  this  being  the  period  of  greatest  physical 
exertion.  After  the  fiftieth  year  cases  occur  with  somewhat  diminished 
fre<|uency,  whilst  under  thirty  years  they  are  quite  rare.  The  male  sex 
is  more  frequently  affected  than  the  female,  and  chiefly  for  the  reason 
that  arterio-sclerosis,  sudden  strain,  and  other  leading  factors  that  engender 
the  disease  are  more  apt  to  be  operative  in  the  former  sex. 


ANEURYSM   OF   THE   THORACIC   AORTA, 
(Atienn/ifmn  Arnice.) 

The  thoraric  portion  of  the  aorta  is  involved  in  about  75  per  cent 
of  the  cases,  and  the  abdominti!  aorfa  and  its  branches  furnish  about  25 
per  cent.  Within  the  tboi*ax  nearly  60  per  cent,  of  the  cases  originate 
in  the  a^eeftdinff  portion  of  the  a&rta^  while  nearly  30  per  cent,  are  seated 
upon  its  art'h  (Lyman). 

Symptoms. — Intrathoracic  aneurysms  may  exist,  particularly  if 
they  are  small,  without  symptoms  or  noticeable  physical  signs.  Wl»en 
they  attain  to  any  considerable  dimensions*  however,  they  usually  excite 
characteristic  signs  and  distressing  symptoms,  the  latter  being  the  results 
of  direct  pressure,  and  hence  varying  with  the  seat  and  direction  of  the 
progressive  enlargement.  In  a  few  instances  truly  diagnostic  symptoms 
are  present  in  the  absence  of  a  detectable  tuujor  or  physical  signs. 
Finally,  the  more  characteristic  features — -the  tumor  inclusive — may  he 
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more  or  lesfs  nearly  intermit  tent.  It  is  important  to  note  the  condii 
of  the  neighboring  orguns  upon  which  pressure  is  exerted  by  the  growing^ 
aneiirysui,  us  well  cw  the  symptoms  and  signs  thus  occai?ioned.  Aneurrsiiia 
of  the  ascending  portion  of  the  arch  usually  compress  the  vena  cavi, 
causing  distention  of  the  veins  of  the  head  and  arms,  though  in  a  pro- 
portioTuitely  small  number  of  cases  the  subclavian  may  be  the  only  vein 
compressed^  with  resulting  enlargement  and  edemii  of  the  right  arm.  Tbe 
largest  aneurysms  may  even  compress  the  inferior  vena  cava,  causing 
edema  of  the  lower  extremities.  The  heart  is  displaced  outward  toward 
the  left  pleura,  nsually  forward  and  upward,  and  rarely  causing  erusion 
of  the  ribs  and  sternum-  The  right  recurrent  laiyngeal  nerve  may  be 
implicated,  giving  rise  to  dyspnea  and  aphonia.  Pain  is  a  constant 
feature.  When  a  tumor  appears,  it  occupies  the  upper  two  or  three 
intereostal  spaces  near  tlie  right  border  of  the  sternum- 

Aneurysms  of  the  transverse  portion  of  the  aorta,  when  they  attain 
any  considerable  size,  cause  the  most  intense  symptoms,  owing  to  the 
relatively  shorter  an tero- posterior  diameter  of  the  chejst  at  this  point,  in 
consequence  of  which  greater  compression  of  the  neighboring  tissues  talte^ 
place.  By  protruding  backward  they  may  exert  pressure  upon  the 
trachea,  causing  paroxysmal  cough  and  dyspnea,  or  on  the  esophagus. 
causing  dysphagia;  tliese  are  common  events.  The  pressure  may  fall 
also  u|[)on  the  bronchus,  inducing  dyspnea,  brunchorrhea,  and  dilatatjon, 
the  latter  in  turn  sometimes  leading  to  circu inscribed  abseese.  The  left 
recurrent  laryngeal  nerve  may  be  implicated,  with  resulting  aphonia* 

Upward  extension  of  the  aneurysmal  process,  witii  involvement  of  the 
coats  of  the  carotid  and  subclavian  on  the  left  side,  or  of  the  innominate 
and  carotid  on  the  right,  may  occur.  The  sympathetic  nerves  in  the  cer- 
vical region  may  be  irritated,  causing  dilatation,  or  they  may  he  para- 
lyzed, causing  contraction,  of  the  pupils.  Compression  of  the  thoracic 
duct  may  occur  with  resulting  rapid  emaciation.  A  tumor  may  appear 
in  the  jugular  fossa. 

The  aneurysm  may  grow  forwanl,  in  which  event  it  lies  directly  behind 
the  manubrium,  which  from  the  pressure  becomes  eroded  and  may  finally 
disappear  in  part.  In  aneurysms  involving  the  transverse  fiortion  of  the 
arch  lateral  pressure  in  either  direction  is  also  eifected,  causing  recession 
and  compression  of  the  lungs. 

When  the  descending  portion  of  the  arch  is  affected,  the  pr^sure  is  ex- 
erted upon  the  spinal  column  to  the  right,  and  upon  the  tissueB  as  far  as 
the  simulder-blade  to  the  left.  As  a  consequence  of  destruction  and  ab- 
sorption of  tile  vertebne  compression  of  the  spinal  cord  may  ensue,  and  is 
an  intensely  painful  process.  Pressure  may  be  made  upon  the  esophagus, 
causing  flysphagia,  or  upon  the  left  bronchus,  causing  bronchiectasis,  with 
its  usual  sequeiic  (bronchorrhea,  fetid  bronchitis,  gangrene  of  the  lung). 

The  sac  may  in  consequence  of  the  slow  ulcerative  process  that  atten<ii 
its  progress,  rupture  eventually  into  the  bronchus  or  the  esophagus,  with 
sudden  death  as  the  result.  Frequently  repeated  small  hemcjrrhage^,  due 
to  weepings  from  the  thinned  walls,  may  precede  the  fatal  rupture*  I  saw 
a  case  of  aneurysm  of  the  transverse  portion  in  which  rupture  into  the 
esophagus  resulted  from  a  .sudden  though  not  severe  exertion,  with  inataii-' 
taneous  death. 

When  the  tumor  has  reachcfl  the  subcutaneous  tissue  and  bulges  ex- 


ANEURYSM.  683 

tenudly,  the  skin  covering  it  becomes  tense  and  shining,  and  with  in- 
creased pressure  the  surface  becomes  reddened  and  finally  necrotic.  The 
necrosed  area  is  bedecked  with  a  dry  brown  scab,  which  later  is  thrown 
off,  leaving  an  oozing  surface.     Rupture  soon  follows. 

Among  the  symptoms  that  demand  special  description  pain  stands 
primarily,  being  the  first  and  most  constant.     It  is  of  two  kinds :  (a)  Due 
to  direct  pressure  upon  and  stretching  of  the  nerves.     When  aneurysm 
is  developed  suddenly,  a  sharp,  excruciating  pain  is  felt  in  the  upper 
itemal  region,  accompanied  by  a  feeling  of  ^^  something  giving  way.'* 
In  consequence  of  the  stretching  of  the  nerves  a  constant  pain  is  expe- 
rienced that   is   subject  to    exacerbations  when   the   intra-aneurysmal 
prasore  is  raised.     Pressure  against  the  bony  structures  causes  erosion, 
and  usually  produces  a  continuous  boring  pain.     In  a  recent  case  of 
aneurysm   shown   in   clinic    at    the   Medico-Chirurcical    College,    how- 
ever, a  tumor  that  had  eroded  the  right  half  of  the  sternum,  and  of 
the  size  of  a  goose's  egg,  had  given  rise  to  no  suffering  whatever.     In 
latent  aneurysm  there  is  an  absence  of  pain  until  the  growth  terminates 
life.    Anginose  attacks  sometimes  occur  when  the  sac  has  its  seat  near  to 
tbe  heart.     (&)  Reflected  pains  of  a  neuralgic  character  may  be  excited 
l>y  aneurysm.     This  is  true,  in  particular^  of  aneurysms  situated  in  the 
transverse  portion  of  the  aorta,  in  which  instances  pain  is  frequently  felt 
Jn  the  region  of  the  neck  and  occiput  and  down  the  left  arm.     When  the 
growth  is  situated  along  the  course  of  the  descending  aorta,  intercostal 
i^euralgia  may  be  excited,  and  it  is  probable  that  pain  of  this  sort  is  due 
to  pressure  upon  the  nerve-trunks. 

Cough, — The  cough  is  paroxysmal,  and  frequentlv  has  a  peculiar 
hrazen,  ringing  character  that  points  to  its  laryngeal  seat.  Pressure 
^pon  the  windpipe  excites  a  paroxysmal  dry  cough.  Compression  of  a 
bronchus  may  lead  to  bronchiectasis,  and  the  cough  then  occurs  only  in 
long  and  severe  paroxysms  which  recur  at  intervals  of  a  day  or  even 
longer,  and  are  attended  with  copious,  thick,  ropy  expectoration  {vide 
Bronchiectasis). 

Dyspnea  is  a  conspicuous  symptom  in  aneurysm  of  the  transverse  por- 
tion of  the  aorta.  It  arises  (a)  most  frequently  in  consequence  of  pres- 
sure upon  the  recurrent  laryngeal  nerve,  (6)  direct  pressure  on  the  trachea, 
and  {c)  from  pressure  on  the  left  bronchus.  Marked  stridor  may  accom- 
pany the  first  variety. 

Paralysis  of  the  vocal  bands  is  occasioned  by  compression  of  the  recur- 
rent laryngeals,  particularly  the  left,  while  a  slight  degree  of  compression 
or  irritation  of  the  same  nerve  causes  spasm  of  the  vocal  cords.  The 
symptoms  indicating  the  presence  of  these  conditions  are  hoarseness, 
cough,  and  aphonia  respectively.  The  laryngoscope  should  be  employed, 
since  paralysis  of  one  of  the  abductors  may  be  present  without  giving  rise 
to  appreciable  symptoms. 

Hemorrhage  may  occur  as  a  slow  oozing,  either  from  the  point  of  com- 

1)re80ion  in  the  trachea  or  externally ;  in  either  case  the  amount  of  blood 
06t  18  small.  Profuse  bleedings  (often  producing  sudden  death)  take  place 
in  consequence  of  rupture  of  the  sac  into  the  lung,  the  bronchus,  or  the 
trachea. 

Deglutition  may  be  difficult,  owing  to  compression  of  the  esophagus. 
When  an  aneurysm  has  been  diagnosticated  or  even  suspected,  the  esoph- 
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ageal  sound  should  not  be  passed  for  purposes  of  explomtioD,  on  aceoool 
of  danger  of  rupture  of  the  sac. 

LhinjtrettHion  a  ml  irriffitif/n  <*f  tfu^  stim/Htfhetic  si/istem  of  nerve*  cause 
pupilhiry  changes  that  have  already  been  mentioned.  With  dilaUtioQ 
of  the  pupil  there  may  he  observetl  palbDr  of  one  side  of  the  fa€8|  dnt  U> 
Btiraulation  of  the  vaso-dilator  fiber^s ;  on  the  other  hanrL  with  coDtnetioD 
of  the  pupil  (due  to  paralysis  of  the  flihitor  fibers)  there  is  hyperemia  uf 
one  side  of  the  face  and  unilateral  sweating, 

Ohthbi/ftj  of  th*'  fluff ers  and  immrvation  of  the  nails  are  not  rarely  met 
witii  in  tboracic  aneurj'^m* 

Pkysical  Si^s. — Inspeefton. — Visible  pulsation  is  one  of  the  earliest 
appreciable  signs.  It  is  most  frequently  observed  at  the  right  side  **(  the 
fiternnni,  above  the  level  of  the  third  rib  (second  interspace),  and  mucb 
less  frefjuently  on  the  left  side  over  a  corresponding  area.  In  aneurw-^m 
of  the  transverse  portion  pulsation  may  be  seen  at  the  epi sternal  notch, 
though  an  impulse  here  may  also  be  due  to  nervous  palpitation,  and  have 
no  connection  with  aneurysmal  growths.  The  pulsation  may  occur  in  the 
absence  of  the  slightest  bulging  ;  when  associated  with  swellings  however* 
its  diagnostic  value  is  infinitely  greater. 

Involvement  of  the  innominate  artery  produces  pulsation  in  the  neck 
above  the  s terno-cl a vicuhir  junction,  or  less  commonly  above  the  stemnm- 
Corresponding  to  the  site  of  visible  impulse,  there  is,  sooner  or  later. 
bulging  in  most  instances.  It  may,  however,  be  so  slight  as  to  elude  de- 
tection unless  the  keenest  observation  he  practised,  and  in  not  a  few 
instances  the  tumor  itself  is  invisible  from  the  front  of  the  body,  but  is 
recognizable  looking  from  behind  or  from  either  side.  Again,  on  allow- 
ing  tbe  liglit  to  fall  oldi^juely  upon  tlie  chest  slight  prominences  may  be 
brought  to  view  that  woubl  otherwise  be  inappreciable. 

When  the  aneurysm  is  situated  in  the  a.seending  part  of  the  arch,  the 
most  frcfjuent  seat  of  the  bulging — which  varies  in  size  from  a  hen*s 
egg  to  a  cocoanut — is  over  tbe  first  and  second  right  intersjiaees  De«r 
to,  and  frefjnently  involviug,  a  portion  of  tbe  sternum  ;  when  seate^l  juj^it 
beyond  the  aortic  orifice,  a  pulsating  prominence  may  occupy  the  thin! 
interspace  along  the  left  sternal  border :  situated  in  the  transverse  section 
of  the  aorta,  bulging  of  the  upper  part  of  the  sternum  is  a  fretjueni  evml, 
or  a  projection  into  the  cervical  fossa  may  occur,  though  with  compamiive 
rarity.  In  the  descending  portion  the  swelling,  when  present^  is  in  the 
second  and  tliird  left  inters[)aces  near  to  the  sternum,  or  very  rarelv  in 
the  left  scapular  zone.  The  skin  over  the  tumors  has  been  described* 
Tbe  apeX'beat  is  displaced  downward  and  ontwanh  chiefly  from  prarare, 
though  to  a  lesser  extent  also  from  hypertrophy  (functional). 

Palpation. — Tbe  protrusion  presents  a  more  or  less  Ticltling  and 
elastic  mass,  and  when  superficially  seated  fluctuation  may  be  obtainable. 
Tbe  degree,  and  the  rhythmic  expansile  character  of  the  pnlsjiti<»n  are 
ti)  be  noted,  and  also  the  fact  that  there  is  an  alternate  contraction  and 
dilatation  of  the  sac  in  every  direct ion-^a  distinctive  feature. 

If  the  aneurysm  is  largely  concealed,  bin»anual  palpation  shoqld  be 
employed,  the  palm  of  one  hand  being  placed  over  the  spine  and  that 
of  the  other  over  the  sternum.  In  an  incnnsiderable  nutiiber  of  cMe» 
aneurysmal  pulsation  is  only  yielded  when  the  finger- tips  are  iiscHl,  and 
quite  rarely  only  at  the  end  of  expiration.     A  dii^tolic  ahock   is  ofk^ 
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perceived,  and  forms  a  physical  sign  of  no  little  value.  A  distinct  sys- 
tolic shocks  sometimes  aceompaoied  by  a  purring  fremitus,  can  al.so  be 
felt  over  tbe  aneurysmal  sac. 

I'ercuMmon, — If  the  growth  be  deep-seated,  percussion  may  give  neg- 
ative re^ultjs ;  when,  however,  the  tumor  causes  bulging  or  comes  in  con- 
tact with  the  chest- walU  a  proportionate  area  of  flatness  is  presented. 
The  abnormal  field  of  dulness  may  be  the  only  symptom  present,  as  in 
an  instance  of  suspected  aneurysm  that  recently  came  under  my  care. 
Aneurysms  of  the  ascending  arch  give  flatness  to  the  right  of  the  ster- 
num ;  those  of  the  transverse  arch,  over  the  upper  part  of  the  sternum 
and  to  the  left ;  while  those  of  the  descending  portion  are  revealed  hy  a 
flat  area  between  the  spine  and  the  left  scapula.  With  flatness  of  the 
percussion-note  there  is  a  sense  of  increased  resistance.  The  shape  of 
the  flat  area  is  to  be  noted  at  the  end  of  both  inspiration  and  expiration* 

Aii8cultaton/  pL'reussion  (practised  after  the  method  of  Sansom  and 
Ewart)  quite  often  gives  valuable  results. 

Au^euitation, — ^Since  murmurs  owe  their  origin,  in  great  part,  to  the 
presence  of  fibrin  in  the  sac,  they  may  often  he  absent,  and  this  even  in 
the  case  of  large  aneurysms*  When,  as  is  usual,  a  murmur  is  present,  it 
is  systolic  in  rhythm,  heard  with  greatest  intensity  over  the  flat  area  or 
body  of  the  tumor,  and  is  transmitted  in  the  direction  of  the  blood-stream, 
being,  therefore,  distinctly  audible  in  the  vessels  of  the  neck  and  along 
the  course  of  the  aorta.  The  chief  characteristic  of  this  murmur  is  its 
booming  quality. 

Aortic  regurgitation  may  be  considered  as  associated  with  aneurysm 
Dear  the  aortic  ring  when  a  double  murmur  is  beard.  In  a  few  instances 
the  diastolic  bruit  is  alone  detectable.  A  much  intensified,  ringing  sec- 
ond sound  is  prc*sent  (unless  msirked  aortic  regurgitation  coexists),  and  is 
a  sign  of  the  utmost  signtficanee  for  diagnosis. 

The  Peripheral  Arteries. — The  pulse  in  the  vessels  beyond  the  aneurysm 
19  slowed.  Hence  the  two  radial  pulses  may  exhibit  differences  in  time. 
The  volume  of  the  pulse  beyond  the  aneurysm  is  also  lessened,  and  in  cases 


Fig.  57.— Spliygmogrun  of  a  cue  of  ativxirystn  of  the  left  sulxiaviiin  artery  {Fo«ter>. 

of  aneurysm  of  the  abdominal  aorta  or  the  femorals  it  may  be  obliter- 
ated. Such  differences  as  these  will  not  only  point  to  the  existence  of 
thoracic  aneurysm,  but  also  may  indicate  its  seat.  Thus,  if  there  be 
dilatation  of  the  transverse  arch  with  no  implication  of  the  innominate, 
the  pulse  at  the  right  wrist  is  strong  anil  almost  simultaneous  with  the 
cardiac  impulse,  while  that  on  the  left  side  is  small,  weak,  and  more  re- 
tarded. If  the  reverse  be  true,  then  the  aneurysm  may  be  near  to  or  in- 
volve the  innominate. 

The  sphygmogram  exhibits  a  slanting  up-stroke  with  obliteration  of  the 
secondary  wave  (Fig.  57),  though  its  characters  are  by  no  means  constant. 
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Tracheal  Tugging. — This  sign  may  be  practised  while  the  patient  ij 
sitting  or  standing  with  the  ehin  slightly  elevated.  The  cricoid  cartilage 
is  then  grasped  between  the  thumb  and  forefinger  and  pushed  gently  ti[>- 
ward  so  as  to  stretch  the  trachea.  The  patient  must  at  the  same  time  le 
told  to  cease  breathing  momentarily,  w^ien,  if  this  sign  be  present,  there 
will  be  a  downward  dragging  or  tugging  at  each  systole.  The  trari*- 
initted  pulsations  from  the  cervical  vessels  synchronous  with  the  lug- 
ging must  not  be  confounded  with  the  up-and-down  movement  of  the 
trachea- 

A  new  method  of  eliciting  tracheal  tugging,  first  suggested  by  EwartJ 
has  been  pretty  widely  adopted,  and  posses^ses  the  advantage  of  ensunug 
greater  delicacy  of  touch  than  the  old*  He  stands  behind  the  patient, 
supporting  the  head  of  the  latter  against  his  body,  and  the  cricoid  is  then 
grasped  firmly  between  the  tips  of  the  forefingers.  The  niethod  is  in 
other  respects  similar  to  that  previously  described* 

Diagnosis,— In  the  presence  of  the  following  points  the  existeooe 
of  thoracic  aiieurysni  may  be  confidently  inferred  :  (1)  Antecedent  arterio- 
sclerosis (with  the  appropriate  causes  of  the  hitter) ;  (2)  History  of  other 
etiologic  factors,  as  age  (between  thirty  and  forty-five  years)  and  occu- 
pation (such  as  entail  unusual  muscular  strnin);  (3)  Pressure-symp- 
toms, as  pain,  dyspnea,  aplionia,  cough  (either  litryngeal  or  bronchial), 
bronchorrhea,  dysphagia,  edenm,  vasomotor  disturbances  ;  (4)  Physical 
signs  of  a  pulsating  tumor  (including  the  abnormal  area  of  dulness,  svs- 
tolic  murmurs,  the  systolic  and  dia??toIic  shock,  and  tracheal  tug^^ing) 
somewhere  along  the  course  of  the  arch  or  its  great  branches,  with  or 
without  differences  in  the  volume  and  time  of  radial  or  carotid  pulse*. 
There  are,  however,  several  classes  of  cJise^  which  ofl^er  difficulties  that 
are  sometimes  insurmountable:  {a)  Those  in  which  the  aneurysm  is  small 
and  deep-seated.  Here  the  symptoms  ami  physical  signs  are  indefinite. 
There  may  be  thoracic  oppression,  in  which  pain  may  radiate  to  the  left 
shoulder,  and  mild  pressure-symptoms — a  group  of  suspicious  features 
merely — sometimes  appear.  I  have  under  my  observation  now  a  patient 
suffering  from  aneurysm  of  the  ascending  aorta  in  which  for  a  long  time 
left'sided  intercostal  neuralgia  was  the  only  symptom*  (h)  AneurvsoD  of 
the  transverse  arch,  in  which  the  pressure- symptoms  are  more  or  less  pro- 
nounced, lint  with  no  physical  signs.  In  such,  a  clear  histoiy  suffices  to 
complete  the  iliagnosis.  Pressure-symptoms,  on  the  other  hand,  without 
etiologic  iactors  are  just  as  likely  to  be  due  to  other  causes,  (f)  Thnst 
cases  in  which  the  more  characteristic  features  are  manifested  iutertnit* 
tentlj.  The  ilistinction  between  the  latter  two  groups  and  the  conditions 
with  which  they  are  apt  to  be  confused  will  be  pointed  out  incidentally  in 
connection  with  the  differential  diagnosis. 

Extremely  obscure  are  many  of  the  cases  in  which  the  only  sjmplocas 
manifested  point  to  irritation  of  the  trachea  or  bronchial  tubes,  with  par- 
oxysmal cough,  bronchorrhea^  and  sometimes  the  signs  of  bronchiecCasiSL 
In  a  recent  case  of  this  sort  tracheoscoplc  examination  revealed  coQi- 
pression  of  the  windpipe,  making  clear  the  nature  of  the  affection.  In 
Still  another  instance,  in  which  hiryngeal  dyspnea  ami  cough,  with  bron* 
chorrhea,  were  the  only  symptoms,  a  laryngoscopie  examination  dctcnuiii^il 
the  diagnosis,  in  that  it  brought  to  view  bilateral  paralysis  of  the  mbdiio- 

^  Brituh  Mtditai  Jawmal,  March  19,  189S* 
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tors  of  the  vocal  bands*  Subsequent  events  proved  its  correctness  wbeu 
the  cbanicteristic  physical  signs  appeared. 

Differential  Diagmosis.^The  affections  from  which  intrathoracic  aneur- 
ysm must  be  distinguished  in  cases  presenting  a  complexity  of  features 
are  puhating  empi/emay  abnormal  pulaation  c*/  thr  aorta^  and  mlid  (umorg. 
Of  the  latter,  those  simuhiting  aneurysm  are  carcinoma,  sarcoma,  and  en* 
Urged  lytnph-glands*  These  mediastinal  tumors  may  duplicate  all  r*f  the 
pressure-symptoms,  though  they  are  less  apt  to  cause  hulging,  and  less  apt 
Btill  to  excite  abnormal  pulsation  ;  when  pulsation  is  noted  it  is  observed 
to  be  quick,  and  not  heaving  and  expansile  as  in  aneurysm.  Solid  growths 
also  lack  the  characteristic  shock — both  systolic  and  diastolic — of  aneur- 
ysm.  The  eardio- vascular  symptoms  are  usually  wanting  in  the  case  of 
solid  tumors,  especially  cardiac  hypertrophy,  accentuation  of  the  second 
sound,  tracheal  tugging,  and  the  difference  between  the  radial   pulses. 

Carninoma  of  the  mediasttmim  usually  gives  a  history  of  the  disease  in 
other  parts  of  the  body,  with  enlargement  of  the  axillary  or  other  super- 
ficial lymphatic  structures,  and  later  the  chii  met  eristic  cachexia,  this 
being  particularly  marked  in  carcinoma  of  the  esoj)hagus. 

Ahnormal  puhatitm  hi  the  aorta  is  noted  in  neurotic  subjects,  mostly 
females,  and  in  aortic  regurgitation ;  less  frequently  it  is  associated  with 
retract  ion  of  the  right  lung,  with  spinal  curvature,  and  with  displacement 
of  the  aorta.  In  the  case  of  the  latter  two  conditions  a  careful  considera- 
tion of  the  causal  states  and  the  absence  of  the  characteristic  physical 
signs  would  lead  to  a  correct  diagnosis.  Aortie  reifurtfttatioii  is  frequently 
associated  with  aneurysm  of  the  arch,  and  in  its  course  there  is  developed, 

CBot  infrequently,  a  dilatation  of  the  ascending  portion  of  the  aorta.  The 
diagnosis  of  aneurysm  of  the  arch  of  the  aorta  should  not  he  made,  even 
when  all  the  characteristic  physical  signs  of  aortic  regurgitation  are 
present  in  any  given  case,  unless  the  signs  of  the  pulsating  tumor  above 
the  heart  be  unmistakable.  Dynamic  pulsation  of  a  neurotic  origin  is 
0een  and  felt  in  the  episternal  notch,  as  a  rule,  and  a  correct  appreciation 
of  the  nervous  element,  whether  inherited  or  acquired,  will  prevent  the 
observer  from  committing  an  error. 
Puhating  empf/ema  can  only  be  confounded  with  large  aneurysmal 
growths,  and,  as  pointed  out  by  Wilson,  it  does  not  have  the  same  <lefinite 
relation  to  the  central  long  axis  of  the  body  as  do  aneurysms.  The 
abnormal  area  of  dulness  is  situated  at  the  base  of  the  lung  in  empyema, 
and  usually  extends  over  a  larger  superficial  area  or  is  less  circumscribed 
than  in  aneurysm.  In  empyema,  moreover,  the  pulsation  is  not  expfinsilc, 
but  is  caused  by  pressure  on  the  respiratory  movements.  Auscultation 
in  empyema  renders  audible  neither  a  bruit  nor  the  double  shock  of 
aneurysm  ;  the  pressure-symptoms  and  pulse-characters  are  also  entirely 
wanting. 

Pulmonary  tubercukmE  may  he  mistaken  for  thoracic  aneurysm.  When 
an  aneurysm  compresses  a  bronchus,  bronchiectasia,  attended  with  cough, 
bronchorrhea,  fever,  and  emaciation,  may  he  the  result ;  but  in  phthisis 
the  fever  and  emaciation  are  more  pronounced,  tubercle  bacilli  are  pres- 
ent, whilst  the  characteristic  canlio- vascular  signs  of  aneurysm  are  absent. 
Prognosis.— The  existence  of  aneurysm  without  producing  any 
symptoms,  as  well  as  the  possible  occurrence  of  perforation  and  conse- 
quent speedy  death,  must  be  recollected.     At  least,  some  of  the  features 
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previously  adduced  may  be  present  in  aneurysm  for  a  long  period  of 
time  (even  yeiirs),  when  sudden  deatli  may  ensue.  In  other  instances  the 
end  is  approiiclied  in  a  very  gradual  manner,  and  cases  in  which  rup- 
ture does  not  supervene  sometimes  pur.sue  the  general  course  of  chronic 
valvular  affections  of  the  heart.  The  fact  that  aortic  regurgitation  may 
coexist  has  been  referred  to ;  in  such  cases  there  may  develop  at  any  time 
failure  of  compensation,  with  its  usual  serious  phenomena.  The  condition 
ends  in  death  as  a  rule,  and  the  immediate  causes  of  the  fatal  issue  are  as  ] 
follows :  (1)  Rupture  of  the  aneurysm,  followed  by  hemorrhage  into  any 
of  the  adjacent  cavities  or  organs  (pericardium,  heart,  large  vessels, 
mediastinum,  trachea,  a  bronchus,  esophagus,  lungs,  pleura,  spinal  canal); 
it  may^  though  rarely,  rupture  externally,  in  which  case  slight  hemor- 
rhages occur  and  life  may  last  for  weeks;  (2)  Gradual  asthenia ;  (3) 
Direct  pressure ;  (4)  Independent  diseases,  either  primary  or  secondary 
to,  and   induced  by,  the  aneurysm, 

Treatinetit. — ^There  are  two  chief  indications  around  which  all  othere 
center  in  the  management  of  this  disease- — first-,  the  promotion  of  coagu- 
lation of  the  blood,  and  secondly,  the  contraction  of  the  sac.  The  clottiitf 
of  tlie  blood  within  the  growth  may  be  greatly  favored  by  retarding  the 
hlood-current.  Nothing  so  well  accomplishes  this  object  as  absolute  reel 
in  the  recumbent  posture.  This  cannot  always  be  rigidly  enforced,  but 
muscular  exertion  must  be  minimized,  and  mental  application  and  emo- 
tional excitement  must  also  be  avoided;  stimulants,  arterial  and  nervous, 
are  to  be  eschewed  for  like  rcjisons.  Palpitation  of  the  heart,  when 
present,  is  best  allayed  by  the  local  use  of  the  ice*bag.  The  coagulability 
of  the  blood  is  also  increased  by  removing  as  far  as  possible  tie  liquid 
portion  of  the  diet. 

The  measures  already  indicated  tend  to  lessen  the  volume  of  blood 
and  the  intra-aneurysmal  pressure,  thus  inviting  contraction  of  tlie  tac 
as  well  as  coagulation  of  its  contents.  Among  medicinal  agents,  ergot 
and  potassium  iodid  have  been  employed,  the  latter  with  goi>d  effects- 
The  exact  manner  in  which  the  iodid  produces  its  favorable  results  in 
these  eases  is  unknown,  though  most  probably  it  acts  upon  the  vascular 
walla,  and  hence  would  be  most  efficacious  when  the  disease  is  of  syphilitic 
origin  ;  this  view  acconls  with  my  own  personal  experience.  I  would 
advise  against  the  internal  use  of  ergot,  which  can  have  little  to  recom- 
mend it,  and  the  prolonged  use  of  which  maybe  attended  with  unpleasant 
effects.  Langenbeck  and  others  have  obtained  good  results  from  the 
direct  injection  into  the  sac  of  the  aqueous  extract  of  ergotin  dissolved  , 
in  water  or  glycerin,  every  day  or  two.  When  employed  in  this  manner  j 
ergotin  induces  contraction  of  the  smooth  muscles  in  the  wall  of  tJio 
aneurysm.  The  injection  of  chemical  substances,  as  the  tincture  of  the 
chlorid  of  iron,  for  their  effect  in  promoting  coagulation  of  the  blootl '. 
is  not  free  from  dangerous  consequences,  and  in  my  opinion  the  risk  of 
engendering  embolism  of  the  peripheral  vessels  with  detached  fragfoents 
of  the  clot  should  not  be  assumed.  Dtlier  observers  have  resorted  to  the 
use  of  horse-hair»  fine  wire,  fine  catgut,  slender  watch-springs,  with  aj 
view  to  coagulating  the  blood  as  it  comes  in  contact  with  these  foreign 
bodies.  Combincfl  with  the  insertion  of  wire  the  use  of  electrolysis  is  a  | 
method  that  has  been  warmly  advocated  (Loreta). 

A  piece  of  fine,  slender  wire,  several  feet  in  length,  is  passed  directly  , 
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from  a  spool  through  a  hypodermic  needle,  so  that  the  wire  curls  up  within. 
This  is  now  attached  to  the  positive  pole,  while  the  negative  is  conDected 
with  a  surface  pad  placed  over  the  abdomen  or  with  an  insulated  needle 
inserted  into  the  sac,  and  the  current  is  then  pjisscd  through.  It  is  import- 
ant to  test  the  strength  of  the  current  beforehand  by  inserting  the  needle 
attached  to  the  positive  pole  into  the  white  of  an  egg  and  observing  its 
power  to  coagulate  albumin.  Each  application  of  the  current  should  last 
from  one  to  two  hours.  This  plan  of  treatment  has  in  sotne  instances 
given  striking  results,  though  a  more  extendctl  trial  is  needed  before  its 
true  value  can  he  estimated.  The  author  saw  a  case  that  wns  successfully 
treated  in  this  manner,  the  solidification  of  the  sac  being  apparentlv  com* 
plete.  Knerr  and  Rosenstein  have  also  reported  cures  from  the  employ- 
ment of  this  method.  It  is  not,  however^  witboufc  serious  dangers  (hemor- 
rhage and  embolism). 

After  the  same  method  galvano-puncture  has  long  been  resorted  to,  and 
in  the  hands  of  some  clinicians  with  encouraging  results.  The  cases  that 
receive  most  benefit  from  the  above  measures  belong  to  the  saccular  vari- 
ety ;  this  is  also  true  of  the  specia!  plan  first  commeuded  by  TufnelL  which 
is  eepecially  applicable  in  the  earlier  stages.  TufnelFs  method  is  founded 
upon  two  main  principles — absolute  rest  in  the  recumbent  posture,  and  a 
much-restricted,  dry  diet.  With  physical  rest  a  quiet  mental  state  should 
be  conjoined.  The  diet  is  as  follows:  Breakfast,  2  ounces  (64.0)  of  bread 
and  butter  and  2  ounces  (64.0)  of  milk  ;  for  dinner,  2  or  3  ounces  (64.0— 
96.0)  of  meat  and  S  or  4  ounces  {[*0. 0-1 28.0)  of  milk  or  claret ;  for  supper, 
2  ounces  (64.0)  of  bread  and  2  ounces  (64.0)  of  milk. 

The  chief  advantages  growing  out  of  this  method  are  the  lessened 
number  and  decreased  force  of  the  Jieart-beats  in  consequence  of  the 
posture  and  bodily  rest,  and  the  diminution  of  the  blood-volume  in 
consequence  of  the  dietetic  restrictions.  It  shouhl  be  persevered  in 
for  several  months.  When,  as  often  happens,  the  jOsin  cnnnot  be 
rigidly  eu forced,  the  great  benefit  to  the  patient  of  quiet  of  mind  and 
body  and  a  suitable^  though  less  exclusive,  diet  should  not  he  lost  sight 
of.  His  bowels  should  be  regulated,  and  he  should  be  told  not  to  strain 
while  at  stool. 

A.  E.  Wright  has  particularly  insisted  upon  the  value  of  calcium  salts 
in  increasing  the  coagulability  of  the  blood  (gr.  x  to  xv — 0.648  to  0.972, 
t.  i.  d,,  may  be  given).  A  number  of  inve.stigutors  hsive  confirmed 
Wright's  findings,  but  others  have  met  with  contrary  results. 

Speeiti!  Stptiptems^ — Pain  is  often  relieved  by  potassium  iodtd.  When 
marked  arterial  sclerosis  is  present  I  have  seen  relief  from  pain  afl^orded 
by  the  internal  use  of  nitroglycerin  (TTlj  to  ij — 0.066  to  0.133.  three  or 
four  times  a  day).  In  the  later  stages  morphin  should  be  given  to  allay 
suffering.  When  there  is  bulging  the  pain  may  be  assuaged  by  lite  local 
use  of  the  ice-bag  or  by  a  belladonna  plaster. 

Dyspnea  and  great  venous  congestion  are  to  be  met  by  free  bleedings 
from  a  vein,  and  tracheotomy  may  be  required  if  the  dyspnea  be  shown 
to  be  due  to  bilateral  paralysis  of  the  abductors.  In  dyspnea  arising 
from  pressure  on  the  trachea  or  bronchus,  however,  tracheotomy  would 
be  a  valueless  expetlient.  When  the  aneurysm  forms  a  large  external 
tumor  the  application  of  an  elastic  bandage  to  the  chest  may  be  both 
agreeable  and  advantageous,  as  in  a  case  referreil  to  by  Osier. 
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AKBtTBT8M   OF  TH^   ABDOMINAL.   AOBTA. 

The  vicinity  of  the  celiac  axis  is  the  favorite  seat  of  abdominal  aii 
jam,  which  is  hy  no  means  as  common  a  condition  a*^  intrathoracic  aneur-j 
ysra,  though  not  rare*  It  may  assume  a  fusiform  or  saccular  nature,  and 
is  sometimes,  tlioygh  rarely,  multiple, 

SytnptoniB. — Tlie  tumor  may  grow  backward,  but  more  frequently  1 
its  growth  is  in  a  forward  direction.     Projecting  from  the  pt^ttrirrr  wail^\ 
it  usually  erodes  the  vertebrae,  and  compression  of  the  cord  h  apt  to  takt 
place,  producing  paraplegia,  preceded  by  tingling  and  numbness  of  the  legs. 
Fain  is  the  leading  symptom.     It  may  be  neuralgic  or  of  a  boring  tif 
gnawing  character,  due  to  destruction  of  the  bone.     Rarely,  the  aneurysm 
perforates  the  diaphragm,  and  finally  ruptures  into  the  lungs  or  pleura, 
causing  death   ((uickly.      Arising  from   the  anterior  waU^  it  may  early 
form  a  well-defined  tumor.      It  may,  however,  when  situated  high  up  or 
near  the  diaphragm,  conceal  itself  until  it  has  attained  a.comparatirely 
large  size,  as  in  a  case  recently  under  my  care  at  the  Medico-Chirurgrcd 
Hospital.    Vomiting  miA  gastralgic  seizures  may  be  troublesome,  and  the 
fact  that  embolism  of  the  superior  mesenteric  artery  may  occur  and  gin 
rise  to  severe  colicky  pains   must  be  recollected.     Jaundice  haA  been 
observeiL 

Physical  Signs. — Epigastric  pulsation  may  be  visible,  and  occasionally 
an  epigastric  swelling.  The  palpating  baud  detects  a  heaving,  expansile 
pulsation  that  may  be  accompanied  by  a  thrill.  When  the  tumor  hug«  the 
diaphragm,  the  pulsation  may  be  double.  The  femoral  pulse  is  diminished 
in  volutne  and  delayed.  If  the  growth  be  large,  an  abnormal  area  of 
dulness  may  be  present  on  percussion.  In  most  instances  a  soft  brtiit 
is  audible  on  auscultation.  The  diastolic  murmur  and  shock  of  intra- 
thoracic aneurysm  are  cjuite  usually  absent. 

Diagnosis. — A  certain  diagnosis  demands  the  presence  of  a  definite 
growth  Uiat  is  seizahle  and  has  a  heaving,  expansile  pulsation.  Merc 
pulsation  attended  with  a  thrill  and  a  systolic  murmur  may  be  simulated 
by  other  conditions. 

Differential  Diagnosis.^ — A  throhUng  aorta,  as  met  with  in  neurotie 
femah'S  and  in  anemia  (particularly  in  instances  of  the  traumatic  form), 
is  not  infrei|uently  distinguishetl  fmrn  aneurysm  of  the  abdominal  aorta 
with  great  difficulty.  It  does  tiot,  however,  present  a  tumor  that  can  be 
grasped,  and  which  possesses  an  expansile,  heaving  pulsation,  as  in  tree 
in  the  case  of  aneurysms  that  are  at  all  recognizable. 

Wlien  mUd  tjrowths  lie  upon  the  aorta  the  latter  may  manifest  puln^ 
tion,  a  tlirill,  and  a  systolic  murmur,  bur  the  very  general  absence  af 
pulsation,  owing  to  the  fact  that  the  tumor  falls  forward  when  the  patirfit 
is  phiced  in  the  knee-elbow  position,  suffices  usually  to  differentiate  the 
condition  from  genuine  aneurysm.  Again,  expansile  pulsation  is  not 
evinced  by  a  solid  growth.  i 

The  prognosis  is  very  gloomy.  Very  rarely,  however,  nature  eSeeta 
a  cure  if  the  conditions  be  favorable,  ''  Death  may  result  from  {a)  the 
complete  obliteration  of  the  lumen  by  clots;  ('0  com  predion -paraplegia; 
{c)  rupture  cither  into  the  pleura,  retroperitoneal  tissues,  peritoneum,  the 
intestines,  or,  very  commonly*  into  the  duodenum  ;  (//)  embolism  of  the  m- 
perior  mesenteric  artery,  producing  infarction  of  the  intestines  **  (Osier). 
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Treataient, — Apart  from  the  mea.su res  indicated  for  thoracic  aneur- 
ysm, there  is  one  means  of  cure  that  may  be  tried  if  the  growth  be  low 
down^ — viz.  preMHiire.  This  must  be  maintained  for  twenty  tour  hours  at 
least  under  an  anesthetic.  It  is  best  to  make  steady  pressure  on  the 
proxinial  portion  of  the  vessel,  and  unless  practised  with  great  care  the 
sac  will  be  damaged  and  death  ensne. 

ANEUBYSM   OP  THE   PULMONARY   ABTERY. 

Dilatation  of  the  pulmonary  artery  is  of  frer|ueiit  iDCCurrence  in 
affections  that  oppose  obstruction  to  the  lesser  circulation  {*',  g.  mitral 
disease,  emphysema,  phthisis).  Very  rarely  extreme  dilatation  of  the 
vessel  is  followed  by  semilunar  incompetence,  when  a  diastolic  murmur 
at  the  pulmonary  orifice  (second  left  interspace)  becomes  audible. 

Aneurysms  involving  the  puluionary  artery  are  quite  rare:  such  as 
occur  are  small   and  of  the  saccular  and  fusiform   varieties. 

The  &3^tnptoms  resemble  those  of  intrathoracic  aneurysm,  though 
they  are  rarely  well  marked,  owing  to  the  fact  that  they  remain  of  small 
size  as  a  rule. 

Physical  Signs.— Pulsation  (and,  rarely,  a  small  tumor)  is  detectable 
in  the  second  left  interspace.  Palpation  may  also  render  appreciable  a 
thrill  and  a  diastolic  shock.  Coextensive  with  the  area  of  pulsation 
there  may  be  dulness  on  percussion,  ami  over  the  sec^md  interspace  to  the 
left  of  the  sternum  a  loud  superfieial  .systolic  murmur  i.s  heard  on  auscul- 
tation, together  with  a  diastolic  shock.  Before  attaining  to  a  large  size, 
these  aneurysms  usually  rupture  into  the  heart  itself 

The  prognosis  is  altogether  unfavorable,  the  treatment  having  refer- 
ence to  the  princifdes  that  are  appropriate  in  thoracic  aneurysm. 

The  coroEary  arteries  may  be  the  seat  of  aneurysm,  though  exception- 
ally-  The  condition  arises  in  consequence  of  weak  points  (due  to  arterio- 
sclerosis) in  the  course  of  the  vessels,  and  is  unrecognizable  during  life. 

ANEURYSM   OF   THE   CELIAC   AXIS, 

This  condition  is  sometimes  observed  in  combination  with  aneurysm 
of  the  upper  portion  of  the  abdominal  aorta. 


ANEUBYSM   OF   THE   SPLENIC    ARTERY. 

This  branch  of  the  celiac  axis  is  occasionally  the  seat  of  aneurysmal 
dilatation.  It  may  be  single  or  multiple,  and,  whilst  it  is  small  a«  a  rule, 
mav  in  rare  cases  be  tjuite  large. 

The  symptoms  are  indefinite,  but  distressing.  Deep-seated  abdomi- 
nal pain,  which  shows  a  tendency  to  radiation,  forms,  with  vomiting,  and 
rarely  heniatemesis,  the  main  features.  By  careful  percussion  a  tumor 
may  be  mapperi  out  in  the  left  hypochondriac  region,  the  dulness  emerging 
with  that  of  the  spleen  and  the  left  lobe  of  the  liver.  Usually,  puljiation, 
and,  rarely,  a  tumor,  can  be  felt,  wnd  a  systolic  murmur  m  often,  though 
not  invariably,  heard.  The  condition  must  not  be  confounded  with 
gastric  ulcen 

ANEURYSM  OF  THE  HEPATIC  ARTERY. 

This  is  exceedingly  rare,  the  total  number  of  ca.^es  on  record  being 
about  20,     IL  B.  Schmidt  haa'  recently  reported  a  case  associated  with 
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symptoms  of  gall-stones,  io  whicla,  as  shown  by  the  autopsy,  deuih  wt» 
caused  by  rupture  of  the  sac  into  the  bile-ducts.  Schmidt  found  recortb 
of  but  ij  cases  of  this  mode  of  termination.  Osier  and  Ross  have  reported 
an  instance  associated  with  multiple  hepatic  abscesses. 

Tlir  symptoms  are,  in  the  nuiin,  colicky  pains,  vomitincr,  heniateme^ 
sis,  and  obstructive  jaundice.  A  tuiuor  is  rarely  discernible,  though  an 
abnormal  area  of  pulsation  is  relatively  more  frequent*  The  recognition 
of  the  condition  during  life  is  entirely  conjectural. 

Aneurysm  of  the  superior  mesenteric  artery  is  of  rare  occurrence 
Pain  in  the  epigastric  and  lunil>ar  regions,  and  a  demonstrable  tumor  n«ir 
to  or  directly  over  the  median  line  of  the  abdonn^n,  are  the  symptoms  dis- 
played. Detached  fragments  of  the  clot  may  produce  embolism  of  the 
terminal  branches  of  the  mesenteric  arteries.  The  condition  terminates 
usually  in  rupture  into  the  peritoneal  cavity. 

Aneurysm  of  the  inferior  mesenteric  artery  runs  a  course  similar  to 
that  of  the  superior  meaenteric,  but  is  so  rare  as  to  possess  little  or  no 
clinical  interest. 

Aneurysm  of  the  Eenal  Arteries,— Small  multiple  dilatations  are  occa- 
sionally seeUt  but  large  ones  are  of  great  rarity;  They  are  prone  to 
rupture  into  the  retroperitoneal  cavity. 

ABTEHIO-VENOUS   ANEURYSM. 

Definition, — An  artificial  communication  between  an  anery  and  a 

vein.  A  sac  may  intervene  between  the  two  vessels  (varicose  anmnf^m) 
or  there  may  be  a  direct  fistulous  communication  without  an  intervening 
sac  ( mt e u  n/a mtf !  i ' ft r h' ) . 

In  varicose  aneurysm  the  mc  is  developed  from  the  stnictures  that 
mark  the  l>oturdaries  of  the  com rnuni eating  duct.  Tbe  majority  of  caaca 
are  caused  by  the  simultaneous  wounding  of  an  artery  and  a  vein  during 
venesection.  Hence  their  most  frequent  seat  is  at  the  bend  of  the  elbon. 
Pepper  and  Griffitb  have  analyzeii  the  records  of  "29  cases  in  which  the 
ascending  portion  of  the  aortic  arch  had  opened   into  the   vena  cava. 

Symptoms. — Tlie  symptoms  are  to  a  large  extent  aneurysmaK  am! 
in  addition  there  appear  in  rapid  seijuence  great  swelling  of  the  veiius. 
cyanosis,  and  edema  of  tbe  ufiper  portion  of  tlie  body,  A  continuous 
thrill  and  buza^ins:  murmur,  with  systolic  intensification,  are  the  chief 
physical  signs. 

In  the  treatment  of  thoracic  arterio- venous  aneurysm  the  same  gen- 
eral plan  is  to  be  pursued  as  advised  in  the  purely  arterial  variety.  The 
management  of  both  forms  belongs  to  tbe  domain  of  surgery. 


CONGBKITAL   ANEURYSM, 

This  condition  arises  because  of  a  defective  ante^natal  development  of  ' 
the  elastic  coat.  It  is  often  multiple,  and  tbe  tumors  are.  as  a  rule,  smM^ 
in  size  ranging  from  that  of  a  pea  to  a  hazelnut.  The  most  commoa 
situations  for  these  growths  arc  the  c<»ronary  and  pulmonary  arteries. 
To  Eppinger  belongs  the  credit  for  having  pointed  out  the  fact  thnt  the 
aneurysmal  walls  consist  only  of  the  adventitia  and  intima.  Tbe  oondi* 
tion  may  be  met  with  in  children,  and  rafely  in  adults. 
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I   DISEASES  OF  THE  MOUTH 


CATAEBHAL   STOMATITIS. 
(  Stifm  a  t  it  is  Enftk  etn  a  tosa . ) 

Definition, — A  simple,  acute  inflanjiuation  of  the  buccal  mucous 
membrane.     It  is  more  commonly  met  with  in  children  than  in  adults. 

Etiology* — As  a  primurif  affection  its?  causes  are  mainly  meehanieal 
ami  chemical  irritation,  such  as  tbe  prei^cnce  in  the  mouth  of  bard  and 
sharp  burlies,  dental  caries,  acids,  hot  or  cold  food,  condiments,  t<^baeco, 
certain  drugs  (as  mercury),  eruption  of  teeth,  and  bad  feeding,  par- 
ticularly in  illy-nourisbed  children.  It  is  the  result  often  of  a  neglect 
of  the  mouth-toilet,  leading  to  the  decomposition  of  accumukited  bits 
of  food  and  mucus  and  to  the  production  of  fungous  and  bacterial  irrita- 
tion. St'ctmdarihf,  catarrhal  stomatitis  may  be  ai^soeiated  with  certain 
of  the  eruptive  fevers  (scarlet  fever,  measles,  typhoid),  also  with  gastro- 
enteric derangements,  and  ma}"  follow,  by  direct  inflammatory  extenBion^ 
upon  ulcerative  tonsillitis,  pharyngitis,  and  the  like. 

S5rtliptGtn8. — The  local  symptoms  of  this  aftection  are  those  usually 
seen  in  an  itiflammation  of  a  mucous  membrane — redness,  heat,  swell- 
ing, and  dryness,  soon  followed  by  increased  secretion  and  soreness. 
The  lips  and  gums  only,  or  tbe  membrane  of  the  whole  iTiouth,  may  be 
inflamed,  and  the  swollen  lips,  checks,  and  furred  tongue  may  be 
indented  by  teetli-marks.  Enlarged  and  rcildencfl  pajiilbi:  nn  the  tongue 
and  minute  vesicles  inside  the  cheeks  and  lips  from  projecting  mucous 
follicles  are  sometimes  seen.  These,  later,  may  terminate  in  simple 
Bmall  ulcers,  A  craving  for  cold  drinks  is  nearly  always  noted,  as  well 
as  distress  and  even  paiu  on  suckling,  mastication,  or  touching  with  the 
inspecting  finger,  and  there  is  a  disagreeabb'  taste  due  to  the  perverted 
buccal  secretions.  Chemical  examination  of  the  dribbling  saliva  shows 
an  acid  reaction,  with  the  presence,  microscopicaUy,  of  an  excess  of  des- 
quamated pavement  epithelium  that  has  undergone  partial  fatty  degen- 
eration. Lenkoeytes,  micrococci,  the  leptotbrix  buccal  is,  and  the  re- 
mains of  food  may  also  be  seen  (Strlimpell).  Aside  from  rc^stlcssness 
and  tbe  symptoms  common  to  slight  febrile  disturbances,  the  constitu- 
tional condition  is  rarely  disturbed,  except  when  the  stomatitis  is  seQ- 
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ondary  either  to  inflammatious  lower  down  in  tlie  digestive  tract,  or 
to  the  specific  infectious  fevers. 

The  course  of  the  disease  is  usually  acute,  and  the  duratioti  about 
one  week. 

The  differential  diagmosis  of  catarrhal  stomatitis  is  easiW  m*Jf 
by  insjRH'tioii  of  the  nieuibmne. 

The  prognosis,  though  favorable,  will  vary  as  to  time  and  severity 
accordiiji^  to  the  cause. 

Treatment. — After  proper  attention  to  the  hygienic  surrouu dings 
of  the  patient  and  the  removal  of  all  irritaut  influences,  the  treatment  is 
mainly  local.  The  first  indications  are  to  cleanse  the  mouth  and  allav 
the  \niui,  and  these  may  be  mt'i  by  the  use  of  cool  solutions  of  Imrie  acii 
sodium  bicarbonate,  or  potassium  chlorate,  5  and  10  grains  (U,324  and 
0.648)  respectively  tu  the  ounce  (3-,0)  of  glycerin  and  rose-water,  a* 
mouth-washes,  or  for  swabbirjg  in  the  case  of  infants.  When  iced  drinks 
are  ungrateful  and  the  inflammation  18  more  intense  and  protracted,  the 
use  of  liot  milk  and  lime-water,  mucilaginous  decoctions,  and  sedative 
and  antiseptic  sprays  of  1  or  '1  per  cent,  solutions  of  cocaiu  or  carbuhc 
acid  are  ofteii  beneficial ;  or  mild  astringents  may  be  needed,  as  ^  to  1 
per  cent,  solutions  of  silver  nitrate,  alum  {b  to  10  grains — ^0-324  to  0J)48 
— to  the  ounce — 3-.0 — of  honey),  and  glycerite  of  toinnin  (2  dramas  to 
the  ounce — 8.0  to  32.0^-of  water),  especially  if  there  m  a  tendency  to 
chronicity  of  the  trouble,  as  in  topers  and  inveterate  smokers.  Tender 
and  spongy  gums  may  be  relieved  by  the  apjdication  of  eifual  parts  of 
the  tinctures  of  myrrh  an<l  rhatauy  on  a  camershjiir  brush  (Strum{)eir). 
ifentTid  ^t/tnpt(*mH  as  they  arise  must  be  met  by  the  remciiies  rationally 
indicated.  Small  doses  of  aconite  or  potassium  citrate  for  the  pyrexia* 
vvitti  a  minimum  dose  of  bromid  for  irritability  and  sleeplessness,  may 
be  all  that  is  required.  The  internal  use  of  potassium  chlorate  in  chil- 
dren is  not  to  be  recommended  in  this  afl^^ction,  both  because  of  it* 
deleterious  action  upon  the  kidneys,  and  also  because  it  si^ems  to  be 
unnecessary  (Forchbeimer;  Backader).  Sometimes  an  a$sociate<l 
gastro-intestinal  catarrh  needs  correction  by  the  use  of  laxatives. 
The  administration  of  bland  foods  and  mild  ferruginous  tonics  should 
be  continued  throughout  convalescence. 


APHTHOUS    STOMATITIS. 
(Fof/irttlar  SfomfttitiJi :   St  nm  at  Hi  ft  ApHtkftna.) 

Definition. — A  variety  of  catarrhal  stomatitis  that  is  characteriw<l 
by  the  eruption  of  one  or  more  vesicles  upon  the  edges  of  the  tongue,  the 
cheek,  or  the  lips,  rapidly  passing  into  small  round,  or  oval  discrete  spot* 
that  are  slightly  raised  and  surrounded  by  yellowish-white  bases  with 
narrow   ri'il  areohe. 

Etiology, — Though  more  common  in  children  between  the  ngea?  of 
two  and  six  years,  they  are  by  no  means  rare  in  adults.  Predisposing 
influences  may  be  found  in  the  seasons  (spring  and  autumn),  malnutri- 
tion, tuberculosis,  dentition,  persistent  gastro-cnteric  disorders,  anemia, 
and  the  acute  exiintbemata.  ^Phe  vxritiug  cdiiites  are  suj)posed  to  be 
certain  ileleterious  substances,  bacterial  or  toxic,  though  no  special 
ftsite  has  yet  been  isolated. 
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SytHptOlllS-^ — TLe  herpetic  vesicles  soon  rupture,  leaving  theiiphthoya 
ulcers  as  dest*ribe<l  above.  They  are  fouutl  sin|;l\%  or  nt  \a\w<  n^  many 
as  twenty  in  nimiber,  pin-heud  to  split-peu  in  sizt\  inj^idc  the  lips,  e.spe* 
cially  neiir  tlie  freniiui,  uloiig  tlie  tongiie-Oilges,  and  &oinetimes  inside 
the  cheeks  near  the  edges  uf  the  back  teeth.  They  are  exiiuisitely 
tender,  so  that  almost  uny  motion  of  the  affected  parts  causes  sharp 
burning  pain;  nonrishment  is  therefore  difficult.  Patchets  of  catarrhal 
stumatitis^  and  even  of  gingivitis,  arc  seen  adjacent  to  the  aphthous  spots. 
ThtTe  is  an  increased  flow  of  the  secretions  of  the  mouth,  and  the 
breath  is  heavy,  though  not  offensive-  Grmntl  m/MptoUfsi,  as  slight 
fever,  anorexia,  and  furred  tongue,  constipation  or  diarrhea,  and  irrita- 
bility, are  usually  present,  with  the  additional  symptoms  of  any  associated 
disease  that  may  coexist.  Gastro-intestinal  affections,  though  often 
associated  ivith  aphthous  stomatitis,  are  most  probably  iluc  to  tlie  common 
cause,  and  are  not  necessarily  the  cause  of  the  stomatitis  in  these  in- 
stances. In  sonie  of  the  specific  infectious  fevers  uumy  aphthsc  may 
appear  and  tend  to  run  together;  these  form  large  irregular  ulcers,  and 

five  rise  to  the  cofijluf' fit  form  of  stomatitis  aphthosa.  The  special  form 
nown  as  Bednars  (iphtha\  occurring  in  young  marantic  babes,  is  a 
rare  condition  in  America.  Large  white  patches  arc  seen  on  both  halves 
of  the  p^tsterior  part  of  the  hard  palate  near  the  alveolar  processes,  and 
these  may  cause  large  ulcers  and  involve  the  bone.  Pressure  of  the 
tongue  upon  the  thin  mucous  membrane  during  nursing,  or  some  other 
such  form  of  traumatic  irritation,  appears  to  act  as  the  cause.  Recovery 
from  this  type  is  rare. 

The  average  dnration  of  the  ordinary  discrete  aphthous  eruption  is 
from  fonr  to  seven  days;  in  very  ill-nourished  antl  i>oorly  cared-for  cases 
the  appearance  of  Piiccessive  crops  of  aphthie  will  prolong  the  distress. 

Diagnosis.— This  is  based  upon  the  characteristic  appeanmce  of 
the  ulcers  and  the  degree  of  soreness.  Aphtlue  must  be  differentiated 
sometimes  from  thrif^h^  and  the  distinguishing  features  will  be  dwelt  upon 
in  the  description  of  the  latter  affection.  Herpes  of  the  mouth,  so  called, 
and  aphthous  vesicles  are  prohably  identical  in  most  cnses;  und  the  pres* 
ence  on  the  lips  of  herpetic  vesicles  in  some  of  the  grave  constitutional 
diseases  indicates  simply  the  severity  of  the  connuon  cause  of  the  uphthic, 

ProgtloSlSp — The  discrete  form  is  mild,  and  favorable  in  its  course 
toujird  recovery ;  confluent  apbthiC  is  more  troublesome,  jind  fblloivs  a 
pndonged  course  on  account  of  the  genend  rUddlity  induced  by  the 
associated  disease  (Starr).  In  certiiin  adults,  as  wi-ll  as  in  chililren.  the 
afft^ction  is  apt  to  recur:  relapses  are  also  frcjjuent  in  those  having  weak 
digestive  anrl  imperfect  assimilative  functions. 

Treatment,— It  is  first  necessary  to  remove  all  irritating  influences, 
and  in  order  to  minimise  the  intense  pain  of  the  aphthous  spots  the 
blandest  litpiids  and  tite  softest  foods  tiiat  ure  consistent  with  the  sus- 
tenance of  the  patient  are  imperative.  Absrdute  cleanliness  of  bptb  the 
foods  and  the  vehicles  of  admiuistmtinn,  especially  in  bottle-fctl  chihlren, 
is  not  less  important  than  the  thorough  cleansing  of  the  moutii,  |  ar- 
ticularly  after  taking  nourishment.  Local  applications  are  of  obvious 
value.  Demulcents,  as  mucilage  of  sumac,  or  of  marsh  ma!  low,  with  boric 
acid  (gr.  v  to  sj — t).o:!4  ti>  «J-.0).  sodium  bicarhunatr  (gr.  v-x  to  .^j^ — 
0.3:24— 0.64H  to  3*2.0),  carlndic  acid,  or  jiotassium  permanganate  {gr.  iv 
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to  ,^—0.259  to  32.0),  are  invariably  uaefiil.  Swab-applications  c 
of  opium  (llXv  to  5J — (i.S83  to  32 JJ)  or  of  eocain  (4  per  cent,  solutioo) 
ma>^  be  necessary  when  tlif  ptiin  is  Intense,  and  prior  to  taking  fijod, 
To  promote  tlie  healing  of  the  ulcers  a  very  light  touch  with  the 
silver-nitrate  stick  or  solution  (gn  x-xxx  to  5j — ^(KWH-l.m  to  32.0) 
is  often  heneiieiaL  Much  favor  is  deservedly  given  also  to  poUksgium 
chlorate  in  solution  (gr.  x  to  ,y— 0.648  to  32.0),  or  applied  in  the  dry 
powdered  form.  In  the  conHnent  aphthoua  ulcer  the  nse  of  s<:>dium 
salicylate  (,\j  to  ^^j — 4.0  to  32 JJ)  has  been  reeom mended,  while  an  ethereal 
Bolution  of  iodoform  (,'5ij  to  ^j — 8.0  to  32.0)  has  been  advised  by  J.  Lei* is 
Smith,  For  bleeding  and  spongy  gums  the  mild  astringentjs  mentiontfd 
in  the  treatment  of  catarrhal  stomatitis  are  indicated-  Stronger  asirin-  I 
gents  may  answer  for  applieatiou  to  sluggish  ulcers;  thus  copper  sal- I 
phate,  either  solid  ur  in  solution  (gr.  x  to  ,^j — 0.648  to  32.0 1.  and  xinc 
sulphate  (gr.  xv  to  .\j — 0.072  to  32.0)  are  useful.  Potassium  chlorate 
acts  as  a  ,specific  in  tdcers  of  the  mouth,  and  is  eliminated  by  the  buccal 
secretions,  which  keep  the  ulcerated  surfaces  constantly  bathed  with  th©  , 
drug^so  that  its  internal  use  is  to  be  recommended,  though  in  very  small 
doses  in  children,  being  given  well  diluted,  as  in  the  following  formula; 

^.   Potassii  chlorat.,  gr.  xxiv  (1.55); 

Tinet.  mvrrhtK,  gtt,  x      (0.66t>); 

Syr.  acaciie,  fjij         (64.0) ; 

Aqmti  dest.,  fp  s.  ad  f^iij         (96.0). — M. 

Sig.  Tea^poonful  every  three  hours  for  a  child  three  years  of  age. 

Constitutional  symptoms  are  to  be  combated  on  general  principlei 
and  re^juire  careful  attention.  Remedies  directed  to  the  correction  of 
digestive  derangements  and  to  the  stimulation  of  assimilation  are  also 
often    required.       Good    food   and    ferruginous   tonics    are    fr<K|uently 

necessary, 

MEMBRANOUS   STOMATrns. 
(Stomatiiis  Orttujmsa,) 

Definition* — ^In  this  form  of  .stomatitis  the  inflammation  is  more 
intense  siiid  Timre  extended  in  area  than  in  the  aphthous  form,  being 
also  attended  with  the  formation  of  a  false  membrane,  which,  when 
sepii rated  from  the  subjacent  mucous  surface,  leaves  a  deeper  and  larger 
ulcer  than  does  aphthous  stomatitis. 

The  patholo^^  of  these  membranous  patches,  which  are  very  »t»l- 
dom  confined  to  the  month  alone,  is  embraced  in  the  article  on  Diph-  ] 
theria.  If  in  the  latter  disease  the  typical  false  (tliphtheritic)  meoi- 1 
brane  is  removed,  it  leaves  a  deeper  ulcer  than  does  the  removal  of  »| 
croupous  membrane,  in  which  the  coagtdat ion-necrosis  involves  the  mor«  { 
superficial  layers.  In  cjises  in  which  necrosis  of  the  upper  layers  of  i 
the  oral  mucosa  follows  from  the  application  of  caustics,  the  coagulsi*  I 
tion-process  extends  inward  from  the  surface,  forming  yellowish-whit€ 
patches  of  dead  tissue,  which,  on  separation,  leave  an  ulcer  (Allchin)«i 
Membranous  stomatitis  may  also  be  due  to  gonorrheal  or  syphilitic  ia-j 
fection  of  the  new-born. 

The  etioloi^  of  membranous  stomatitis   is,  then,   either   specifiol 
(diphtheritic,)  or  non-specific,   due  to  chemical  or  pbysical  irritantB.^ 
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The  account  of  tlie  local  sjinptoms  and  treatment  is  also  included  in  the 
description  of  the  Oiusal  diseases. 


ULCBEATIVB    OR   FETID    STOMATITIS, 
(  Sttmt  at  it  ut  U  Icerns  a . ) 

I>efiiiitioii,^ — A  specific  ulcerative  in  flam  mat  ion  of  the  buccal  mu- 
C50US  membrane  and  gumsn,  attended  witli  marked  fetor  of  the  breath,  and 
havin*^  a  tendency  to  extend  widely  and  deeply. 

£tiolog[y. —  The  predisposing  eauf^cs  of  this  malady  are  principally 
as  fullows  :  Childhood,  after  the  commencement  of  the  first  dentition, 
and  UBually  between  the  ages  of  three  and  eight  ^^ears ;  damp  weather, 
especialfy  dnring  spring  and  auttimn  ;  unhygienic  surroundings,  partic- 
ularly the  lack  of  pure  air;  of  good  and  ahundant  food  and  clothing,  and 
the  added  detriments  to  health  for  which  neglect  and  filth,  specific  in- 
fections diseases,  uncleanliness  of  the  mouth,  caries  and  loosening  of 
the  teeth,  and  congenital  heart-disease  (Duckworth)  are  responsible. 
An  endemic  type  of  this  affection  has  been  observed  among  soldiers  in 
camps  and  barracks,  among  children  in  crowded  eleemosynary  institu- 
tions, and  in  jails,  and  may  be  accounted  for  by  unsanitary  conditions 
affecting  communities  alike;  its  epidemic  and  contagious  character  like- 
wise points  to  a  mierobic  origin.  The  specific  exritifti/  t'tiui<t\  it  lias  been 
held,  corresponds  to  the  hoof-and-mouth  disease  of  cattle,  the  poison 
being  conveyed  in  milk.  Payne  suggests  the  identity  of  the  virus  with 
that  of  impetigo  contagiosa.  The  careless  administration  of  mercnry, 
especially  to  susceptible  adults,  may  also  be  followed  by  a  severe  mer- 
curial stomatitis  that  is  typically  ulcerative.  SScurvy  (^roHfutic  stoma- 
tith)  and  the  persistent  use  of  lead  and  phosphorus  are  also  excitants 
of  this  disease. 

Clinical  Symptoms, ~io^«?(r/,  the  disease  starts,  as  a  rule,  at  the 
edges  of  the  gums  opposite  the  lower  incisor  teeth,  gradually  spreading 
backward  and  to  the  adjoining  portions  of  the  lips  and  cheeks.  The 
gingival  mucons  menjbrane  is  deeply  red  and  swollen  ;  the  giinjs  soon 
become  spongy^  bleed  easily,  and  break  down  into  thick,  soft,  grayish 
sloughs,  which  k*ave  deep  and  ragged  ulcers  syrrounding  the  necks  of 
the  teeth.  The  latter  even  become  loosened,  and  in  protracted  eases 
the  alveolar  periosteum  nuiy  become  inflamed  and  cause  necrosis  of  the 
bone.  Profuse  salivation,  a  foul  breath  (that  once  earned  for  the  con- 
dition the  term  of  ^*  putrid  sore  mouth  ").  occasiotiiil  slight  hemorrhages 
frooj  the  gums,  and  excessive  discomfort,  or  even  pain,  on  mastication 
are  nearly  always  present.  The  tongue  is  coated,  swollen,  and  tooth- 
marked  ;  aphthte  are  sometintes  seen,  and  the  submaxillary  glands  are 
generally  swollen.  The  */en*'rifl  st/mpfofuft  attending  this  ailment  are 
those  of  a  lowered  state  of  vitality,  produced  by  an  unhygienic  envi- 
ronment, or  cachexia,  or  severe  illness  [(rimary  to  it.  with,  usually,  mod- 
erate fever.  Nausea  and  vomiting  or  an  offensive  <liarrhea  may  super- 
vene as  the  result  of  swallowing  the  putrid  discharges. 

Course  BmA  Duration* ^Though  acute  in  it«  course,  the  highly 
debilitating  character  of  the  disease  may  tend  to  make  it  chronic,  espe- 
cially when  there  is  alveolar  necrosis  and  a  neglect  of  proper  treat- 
ment.    Ordinarily,   with  careful   management,   convalescence  may   be 
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established  iu  from  four  days  to  a  week.  Goodhart  regards  the  * 
eiomil  termiuaition  of  the  pyrexia  by  lysis,  with  an  accotDpatiyiog  im- 
provement of  the  h>c:xl  Bymptoms  in  .such  cases  at  lea^tj  as  suggestive*  of 
the  specific  nature  of  ulcerative  i^tomatitis. 

Diagnosis* —Upon  examining  the  month  and  noting  the  ehuractcr- 
istic  ulceration,  the  fetid  breath  and  saliva,  and  the  cachectic  appear- 
ance, the  disease  is  usually  recognized,  and  should  not  be  confounded 
with  the  dark,  extensive,  gangrenous  slough t*  of  noma. 

The  prognosis  is  favorable  in  typical  eases,  though  less  so  ui 
marjismic  and  neglected  eases  and  when  cancrum  oris  or  necrosis  t>f 
the  jaw  are  superadded;  in  such  cases  recurrence,  chronicity,  deformity, 
and  even  dcnth,  may  take  place. 

Treatment." It  is  well  in  nearly  all  ill-nourished,  uncleaiily-kept, 
and  sickly  children,  as  well  as  in  cases  in  which  mercury  is  to  be  admin* 
istered  for  any  length  of  time,  to  prescribe  mouth-washes  of  potassium 
chlorate  (gr.  xv  to  3J — 0.972-32.0),  in  order  tu  prevent  the  occurrence 
of  mercurial  or  ulcerative  stomatitis.  The  hygienic  treatment  of  ulcer- 
ative stomatitis  is  important.  On  account  of  the  contagiousness  of  the 
disease  cases  occurring  in  a  family  or  in  institutions  should  be  isolated, 
and  fresh  air.  light  nourishment,  and  cleanliness  are  tftnr  t/n4  ntm  of 
recovery.  The  local  treiitinent  is  virtually  a  specific  one  iu  the  use 
of  potassium-chlorate  washes  (gr,  x-xx  to  ,^j^— 0.64K-1.29f>  to  32. U — 
of  ruse- water  or  demulcent),  aided  by  the  internal  administration  of 
the  same  salt  in  small  doses.  For  the  ilisagreeable  fetid  odor  the  alter- 
nate use  of  antiseptic  washes  is  indicated.  Solutions  of  carbolic  acid 
or  potassium  permanganate,  in  strength  equal  to  or  slightly  over  that 
indicated  in  the  treatment  of  aphthse,  or  hydrogen  peroxid  (qj-iij  to 
,^  ;  4,0-12.0  to  82,0),  or  listerin  and  water  (etjual  partes),  are  useful 
Pencilling  the  spongy  gttms  with  such  ast rin gen t.s  a.s  tincture  of  rhatany, 
silver  nitrate  (gr.  x  to  .^j— 0.648-32,0),  ahim,  and  also  with  tannie-aeid 
solutions,  may  be  necessary.  Loosened  teeth  shouhl  not  be  disturbed, 
as  they  may  grow  firm  with  convalescence,  though  surgical  interference 
may  he  required  in  cases  of  necrosis  of  the  alveolar  process.  Until  the 
patient  has  regained  considerahle  vigor  the  use  of  mild  antiseptic  mouth- 
washes shouhl  be  continued  regularly,  so  as  to  effect  thorough  cleanliness 
and  rid  the  oral  cavity  of  lurking  germs.  Careful  attention  to  the  teeth 
is  always  requisite.  During  the  height  of  the  disease  constitutional 
treatment  may  have  to  be  directed  toward  stimulating  the  languid  ami 
lowered  vitality.  For  this  purpose  either  whiskey  or  brandy,  in  hilf 
or  <tne  teaspoonful  doses  in  ntilk,  is  extremely  useful ;  the  elixir  of 
cinchona,  with  some  vegetable  salt  of  iron,  as  the  citrate  or  tartrate, 
also  forms  a  useful  combination.  When  there  is  pyrexia  or  a  diminished 
urinary  secretion  the  internal  use  of  potassium  chlorate  is  tlangeroua  and 
must  be  cautiously  employed.  The  following  prescription  is  tonic  and 
almost  specific,  and  may  be  recommended  : 

^.   Potassii  chloratis,  gr.  xlviij  (3.11); 

Acidi  hydrochlor  dih,  f:g  (  4,0  ); 

Syrup  i,  ftvj  (24.0); 

Aqua>  destilhit.,  q.  s.  ad  f^^iy  (96.0). —M, 

Sig.  Teaspoonful  diluted,  every  two  hours  for  a  child   three  ymr^ 
old  (Starr). 
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The  prolonged  use  of  tonics  iind  eod-livor-oil  eimilsion  witli  lime- 
salts  in  s^crofuloua,  rachitic,  Jind  scorbutic  **uhJL*cts  must  be  carried  on  in 
order  to  prevent  relapses  of  alcerative  stomatitis. 


PABASlTia   STOMATITIS. 
( Tkruith  :  Stumadtiti  Mtfcosa.) 

Definition. — A  specific,  contagious  fungous  disease,  charucterized 
by  the  rapid  fonniitiou  upon  the  oni!  mucous  surfaces  of  small,  whitish, 
soft,  and  lightly  a«lhercnt  s^pots  or  flakes,  tending  to  coalesce  and  spread 
throughout  the  entire  buccal  cavity^ 

Etiology, ^Predisposing  causes  are — infancy  with  its  conconiitant 
disorders  of  the  gastro-intcstinal  tract  (especially  when  unhygienic  sur- 
roundiiLgs  and  a  con.sc<[ticntly  impaired  vitality  and  malnutrition  prevail), 
also  congenital  sypliilis,  tohcrculosis,  and  the  exanthemata.  The  dis- 
ease may  attack  adults*  and  complicate  the  typhoid  and  cachectic  states, 
as  in  the  final  j^tages  of  low  fevers,  carcinoma,  chronic  tubercidosis,  and 
diabetes.  The  growth  of  th rush-pat ches  is  due,  specifically,  to  the  sac- 
cbaromyces  albicans  (formerly  oklinm  albicans).  It  is  a  characteristic  of 
this  fungus  to  develop  from  round  oi'oval  spores  in  the  formation  of  long* 
branching  mycelium  filaments,  from  the  ends  of  which  a  multiplication 
of  ovoid  toruli^-cells  takes  place  by  the  process  of  simple  hudding. 
These  mycelia  exhibit  a  tendency  to  penetrate  the  deeper  layers  of  the 
mucosa  of  the  mouth  and  also  into  the  mucous  glands  (8tarr)»  8ince 
the  growth  of  this  organism  requires  both  an  altered  condition  of  the 
mucous  membrane  and  an  acid  medium,  the  primary  or  exciting  cause 
of  thrush  is  to  be  found  in  whatever  produces  such  a  favorahle  nidus. 
Most  important  in  this  connection  is  nncleanliness,  particularly  in  the 
case  of  poorly  ►nourished  and  bottle-fed  children.  The  development  of 
catarrhal  stomatitis  and  the  acid  fermentation  of  remnants  of  food 
(especially  of  saccharine  suhstances),  which  prevent  the  nutrition  of  the 
mucosa  and  acidify  the  normally  alkaline  oral  secretions,  are  common 
causes  of  thrush.  The  further  growth  of  the  fungous  patches  also 
contributes  to  the  acid  state  of  the  already  abnormal  buccal  fluids.  The 
fact  that  the  spores  of  thrush  may  be  transferred  to  other  cases  by 
bottle-tips,  spoons,  and  ilbkept  feeding-bottles  is  well  recognized  as  an 
explanation  for  the  occasional  enileniic  character  of  the  malady. 

Symptoms. — Any  markeil  local  symptoms  are  due  rather  to  the 
coexisting  stomatitis  than  to  the  tiinish  itself  (Allchin).  There  will  be 
ffome  soreness,  heat,  persistent  dryness,  and  lividity  of  the  mucous  mem- 
brane* Thrush -spots,  slightly  raised  above  the  surface,  begin  to  appear 
on  the  tongue,  ami  grow  into  patches  that  may  coalesce  and  spread  to 
the  cheeks,  lips,  and  hard  pahite  :  they  may  even  invade  the  tonsils, 
pharynx,  and  esophagus,  and,  rarely,  the  true  vocal  cords,  the  stomach, 
and  cecum  (Parrot).  At  first  pearly-white  in  colw,  the  curd-iike  flakes 
may  become  yellow  and  even  brown,  owing  to  slight  hemorrhages  caused 
by  the  irritation.  Though  early  adherent,  in  a  few  days  they  become 
loose,  and  when  brushed  off  leave  a  smooth  surface  ;  when  comj^licating 
some  serious  gastro-intestinal  disease  or  dyscrasia,  however,  tlieir  attach- 
ment is  deeper,  and  the  deposit  may  sometimes  appear  in  successive 
crops.     A  microscopic  examination  of  the  thrush-patches  shows  inter- 
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lacing,  irregular,  and  branched  mycelial  threads,  spores,  occmsi<miI 
bacilli,  and  lejitotiirix-filaments  imbedded  in  a  mass  of  gninular  d^ris 
and  fetid  particles.  The  buccal  fluids  are  acid  in  reaction.  The  gen- 
eral synij^toras  depend  upon  the  associated  disease,  and  are  uBually  ihu«MS  * 
of  wasting,  artificially-nourished  children  having  digestive  troubles  or  x 
constitutional  taint. 

Diagnosis. — This  may  be  accurately  made  upon  the  discovery  of  i 
the  fungus  by  microscopic  examination.     Only  very  rarely  are  jiortioniJ 
of  the   thrush-organism   found   in    the   false   membrane  of  diphtluritk 
%tomaiitm.     Milk  eurJa  may  be  readily  removed,  and  are  not  necessarily 
associated  with  the  stomatitis  accompanying  thrush  or  the  grave  b\^1 
temie  states.     The  only  important  point  of  differential  diagnosis  arij«?«| 
in  the  case  of  aphthw.     The  following  table  will  expresa  the  main  jiomti 
upon  which  a  safe  discrimination  may  be  based: 


Salivation. 

An    ulcer    with    a   jello¥nsh-whitet    4« 
pret*scd  base,  surrounded  bv  a  red  art*  I 
ola.     The   bane   is  removed  with  diS* 
culty  by  forceps,  and  hle^Miins;:  re«ultc  ] 

Usuftlly  few  in  imiiiber  and  di*<*rete. 

Not  «o  :  ulcere  app^^ar,  pr»XM?iled  bj  tht  j 
formation  of  her|:ietic  vetsiclet*. 

Ulcers  ex«|uiaitely  tender. 

No  specific  micro-orpin iem  detenniaed^  ^ 
though  probably  preuent. 


PaRASITJC  STOJdATJTlit  (TuRisu). 

Dryness  of  the  mouth, 

Wiiitish,  raUe<l  spots  or  patches  with  no 
red  areolu;  tlu^^u  art*  easily  removed^ 
leavinii;  no  ulcer  and  caus^ing  no  bleed- 
ing. 

Spots  are  numerous. 

Begins  in  the  form  of  minut<^  spots. 

Ulcers  not  painful.     Discomfort  depends 

on  tbe  associated  st4:>matiti8. 
The    characteristic  ttirush-fungua   is  al* 

waj»  present  in  the  deposit,  and  can  be 

seen  with  the  microscope. 

Prognosis,— This  is  favorable  as  regards  the  thrush  alone,  bat, 

occurring  in  marantic  children  and  cachectic  adults,  its  appearance  ii 
of  grave  aigniticiince,  and  it  is  even  suggested  by  some  that  it  portenib 
a  speedy  dciith. 

Treatment. — ^Prophyhixis  is  of  great  moment*  since  it  is  much  easier 
to  keep  the  month   clean  and   the  secretionB  normal,  and  to  attend  to 
proper  food,  und  tlms  avoid  creating  a  soil  for  the  growth  of  the  vegetablti 
parasite,  than  it  is  to  prevent  abrtolutely  the  entrance  of  thrushHsporea^J 
Eflorts  directed  towar*!  ]>reventing  acidity  are  especially  indicated.    Tbil] 
is    to    he   done   by   the    use  of  mild    alkaline    mouth-wju^hes^  aa  w^da 
water  and   lime-water.     The  dietary  should  be  carefully  looked  afuT,] 
and  should  exclude  sugars  and  all  starchy  food  ;  the  adiiition  of  lime 
water  to  the  milk   (about  one  jiart  to  fViur)  is  a   desirable   precautiol 
to  take,   particularly   with    children.      Cleansing  the  feed  ing-ap  pa  ratal 
and  the  mouth  after  each  feeding  is  essential,  both  in  the  prevention  i 
the  formation,  and  m  decreasing  the  furtht^r  growth,  of  thrush  when  pre 
ent.      Tlie  local  treatment  consists  in  the  use  of  alkaline  and  anti!$<epti 
applications,    preferably    by   means   of   tbe   spray.      Solutions  of  borid 
acid  or  sodium  iiyposulphite  (.^— 4J)— of  either  to  ,y— 32.0 — of  watcrj 
with  the  addition  of  a  little  glycerin),  potassium  permanganate,  or  hrdr 
gen  peroxid,  are  useful     Syrupy  excipients  are  to  be  excluded.     Pou 
Slum  chlorate  may  exert  a  beneficial  effect  in  those  ca^es  in  which  ston 
atitis  is  associated,  as  may  also  pencilling  with  a  solution  of  siU^er  uitrmlj 
(gr  V  to  3J~t^'-^-4  to  82.0)  over  the  infiamed  mucosa. 
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When  esophageal  obstruction  exists  it  may  be  necessary  to  gently 
force  II  rubber  tube  through  the  mass  of  thrush-deposit  in  order  to  give 
nourishmerit  (Forehheimer). 

Medicinal  treatment  em  braces  the  administration  of  nourishing  and 
ea^sily  digestible  fuod,  occasional  stimulation,  and  the  correction  of 
gastro-intestinal  disordei-g.  Attention  must  also  be  paid  to  the  pri- 
naary  aflVctions  to  which  the  thrush  is  superadded.  Iron,  cod-liver  oiU 
and  acid  and  bitter  tonics  in  palatable  form  are  usually  iiidicatcd  in 
debilitated  subjects,  along  with  general  hygienic  measures.  The  inter- 
nal use  of  small  doses,  frequently  repeated,  of  calomel  or  mercuric  chlorid 
may  altso  be  tried  for  a  possible  specific  effect  in  combating  thrush. 

LA  PERLECHE. 

This  contagious  disease  is  confined  to  the  angles  of  the  mouth.  It 
was  first  described  in  1886  as  prevalent  among  the  children  of  Limousin 
in  France  by  Lemaistre.  It  was  found  that  the  drinking-water  in  that 
locality  contained  cocci  similar  to  the  spheroliacteria  that  infested  the 
epithelial  thickenings,  and  that  these  were  probably  conveyed  to  human 
beings  by  drinking- vessels.  Little  elevations  and  fissures,  said  to  resenihle 
those  of  congenital  syphilis,  were  seen  around  the  oral  angles.  The  latter 
were  the  seat  of  smarting  pain,  particularly  on  opening  the  mouth  sud- 
denly or  too  fiir,  und  caused  the  patient  to  lick  (peyirrher)  them  con- 
stantly. The  disease  seemed  to  be  entirely  local,  an<l  lasted  from  two 
to  three  weeks.     Alum  and  copper-sulphate  solutions  were  most  useful. 

QANQRENOUB    STOMATITIS. 

Definition. — A  rapidly-spreading  gangrenous  affection  of  the  cheek 
and  gums,  of  rare  occurrencej  usually  asymmetric,  and  ending  fatally  in 
most  eases. 

Pathology* — In  addition  to  the  necrotic  changes  in  the  cheeks,  the 

process  may  extend  to  the  jaws  and  lips.  The  blood-vessels  contain 
thrombi,  thus  preventing  hemorrhage  from  the  sphacelus.  The  submaxil- 
lary auti  cervical  glands  may  he  slightly  enlarged  and  soft.  Blood-clianges 
of  an  uncertain  character  have  heen  noted.  Hemorrhagic  infarctions, 
aspiration  broncho-pneumonia,  or  gangrene  by  inhahrtion  of  gangrenous 
particles  or  metastasis,  may  be  met  in  the  Kings.  Wharton  has  described 
an  associated  membranous  form  of  colitis,  and  a  metastatic  infiltration 
of  the  cardiac  muscle  and  purulent  pericarditis  may  also  he  seen  ptMtt- 
mortem,  Klementorosky  met  with  a  peculiar  and  fatal  form  of  gangrene 
limited  to  the  gums  of  babes  ami  occurring  a  few  days  after  birth. 

Btiology-^ — Predhpomig  Cauaea. — ^This  uncommon  affection  attacks 
girls  more  frequently  than  boys,  usually  between  the  ages  of  two  and 
five  years;  it  appears  to  be  endemic  in  low,  moist  countries,  as  Holland, 
though  appareritiy  it  is  not  contagious.  Sickly  and  ill-nourished  chil- 
dren suffering  from  the  effects  of  overcrowding  and  previous  disease 
are  especially  liable  to  noma.  Most  often,  however,  it  is  secondary  to 
measles;  it  may  also  follow  scarlet  fever,  typhoid,  smalUpox,  or  less  fre- 
quently pertussis.      Boydon   reported  a  case  associated  with   erysipelas 
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in  ati  adult-  The  causative  influence  of  mercurialization  and  ulcerative 
stomatitis  has  been  overrated.  The  priinary  nidfinrf  cau*e  of  cancram 
oris  is  probiihly  microbie,  und  Lingurd  has  found  *'  long  thrend-Ukc 
growths  made  up  of  small  baeilli  at  the  line  of  extension  of  the  necrotic 
patch/' 

Symptoms. — ^The  mucous  membrane  of  one  cheek,  near  the  comcT 
of  tlie  mouth,  is  usually  first  affected,  a  dark,  ragged,  shmghing  ulcer 
appearing  and  spreading  insidiously  for  two  or  three  days  before  lh« 
substance  of  the  cheek  is  involved.  A  hanl  and  sensitive  nodule  may 
then  be  felt  by  grasping  the  check  between  the  thumb  and  finger  on 
|>lucirjg  the  one  within  the  mouth  over  the  uleer  and  the  other  outside. 
Brawtiy  induration  of  the  skin  over  this  nodule  soon  becomes  manift-st. 
and  then  tliere  appear  collateral  edema  an<l  an  unctuou^-lookiug, 
deeply  livid,  gangrenous  spot,  soon  becoming  bullous  and  leaving 
black  eschar.  Perforation  of  the  cheek  may  occur  on  the  third  day, 
though  usually  not  until  a  week  has  passed.  There  is  an  ichorous  dia^ 
charge  of  shreds  of  gangrenous  tissue  from  the  unhealthy  wound.  Tht 
fetor  of  the  breath  is  almost  intolenible  and  characteristically  gangren* 
ous.  The  necrosis  may  extend  over  one-half  the  face  of  the  side  affected, 
and  may  involve  the  gums  and  jaws,  but  seldom  does  it  attack  tk« 
ojiposite  sitle  of  the  face.  The  general  symptoms  of  such  a  grave  mal- 
ady  may  be  slight  at  a  very  early  period,  hut  with  the  forumtion  of  the 
eschar  they  become  rapidly  severe  and  typhoid  in  type.  <ireat  prostra- 
tion, delirium,  pyrexia  (104°  F.— 40"^  C),  diarrhea,  and  edema  of  the 
feet  are  common.  The  course  is  actively  acute;  the  duration  rarely 
extends  bey*>ud  two   weeks 

Complications.^ — Septic  lobular  pneumonia  may  occur  from  aspin- 
tton  of  gangrenous  particles ;  colitis  and  gangrene  of  the  genitalia  in 
females  {noma  pinh'nfhr)  are  also  seen.  In  those  very  rare  case^  thai 
recover  granulations  form,  the  gangrenous  edges  become  clean,  anj 
cicatrization,  with  great  disfigurement  of  the  face  and  even  restricted 
jaw-motion,    is  then  apt  to  follow. 

Diagfnosis* — The  disease  when  fully  established  is  easily  diagnosed 
by  its  chaiacteristic  origin,  the  gangrenous  ulcer-nodule,  the  eschar-for- 
matiou.  atid  perforation,  associiitiHl  with  a  previous  history  of  measles  or 
other  acute  infectious  fever  of  childhood.  Tlie  ofiensive  fetid  odor  and 
severe  constitutional  depression  are  also  of  great  value. 

Differential  Diagnosis.— From    tuithraj-   it  differs   in   that   the   latter 
affection  is  more  common  in  adults,  with  a  history  of  contagion,  and  in 
the  fact  that  malignjuit  i>ustule  starts  on  the  exterior  of  the  cheek,  and 
perhaps    in   a   previous   abnisioTi    in    the   skin.     The   diseovery   of  th 
bacillus  anthraeis  in  tlie  blooil  and  discharges  is  conclusive.      Ulrrratii 
at  am  at  it  is  of  a  severe  and  neglected  type  may  be  confounded  with  can*i 
crum  oris,  but  in  the  former  the  destruction  of  tissue  is  mainly  of  th#j 
gums  and  alveoli,  the  cheeks  being  simply  ulcerated  and  no  extensiv 
sloughing  taking  place;  the  breath,  though  fetid,   is  not  gangr«noii 
and  the  oral   discharge,  though   sometimes   bloody,  is   not   mixed  wii 
shreds  of  gangrenous  ti.ssue  (Starr).      Finally,  the  course  of  ulcerativi 
stomatitis  is  less  severe,  a  fatal  termination  being  extremely  rare. 

Prognosis t— Noma  is  seMom  recovered  from,  the  mortality  hein;^ 
about  80  to  90  per  cent  (Bogel).     When  recovery  does  take  place  till 
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development  of  ectropion,  faeial  deformity,  and   local  disability,  with  % 
protrarted  convalescence,  render  lite  burdensome. 

Treatlli6lit, — Tliis  em  Unices  the  prevention  of  gangrenous  stoma- 
titis by  means  of  a  proper  nmnagement  of  tbe  diseases  that  are  kno\\n  to 
caui^e  it;  careful  hygie!ie  and  the  avoidance  of  mereiirialization  will 
also  be  of  undoubted  use.  The  primary  indication  in  the  hval  treat- 
7fitmt  is  tbe  arrest  of  tbe  gangrenous  process,  thus  causing,  if  possible, 
a  healthy  reaction  on  the  part  of  the  surrounding  tissues.  All  dead 
Bloughs  should  be  cut  away  before  using  eseharotice,  and  with  this  end 
in  view  some  recommend  tbe  prompt  application  of  strong  caustics,  as 
fuming  nitric  acid,  tbe  aeifl  nitrate  of  mercury,  solid  zinc  cblorid,  silver 
nitrate,  carbolic  acid,  a  concentrated  solution  of  percblorid  of  iron, 
A'ienna  paste,  and  the  actual  cautery.  For  the  protection  of  tbe  healtby 
parts  and  for  efficiency  the  Parjuelin  or  the  galvanic  cautery  is  prob- 
ably best.  Anesthesia  is  reijuisite  for  such  strong  measures.  Milder 
applications,  however,  seem  to  be  rjiiite  adequate  in  some  eases.  Thus, 
bismuth  subnitrate,  potassium  chlorate,  and  aristol,  or  the  following  for- 
mula bv  Dr.  Coates,  may  be  tried: 


Cupri  sulph., 
Pulv.  cinehon^t 
Aijuge, 


q. 


3U     (H.O); 
5SS    (IB.O); 
ad  fSiv  {128.0).— M, 


It  is  essential,  for  the  prevention  of  septic  infection  to  ensure  cleanli- 
ness of  the  wound  and  of  the  mouth,  and  to  promote  tbe  separation  of 
the  sloughs.  To  effect  the  tV>rmer  we  employ  mild  antiseptic  washes  of 
carbolic  aeid*  hydrogen  peroxid,  Tjnbarraque's  solution,  potas.sium  per- 
manganate, etc. ;  for  the  bitter  an<i  ftir  the  diminution  of  the  fetor,  anti- 
septic charcoal  poultices  containing  boric  or  salicylic  acid  are  useful. 
Mild  antiseptic  and  astringent  lotions  of  boric  acid,  zinc  sulphate  (gr, 
ij  to  3J— 0.129  to  32.0),  or  balsamic  ointments  with  vaselin,  may  aid  in 
healing  the  granulating  surfaces  in  favorable  cases.  The  internal  treat- 
ment must  be  directed  toward  sustaining  fhe  strength  of  the  patient  by 
the  administration  of  the  most  nourishing  foo<L  stimulants,  and  tonics, 
especially  qninin,  iron,  and  strychnin.  Rectal  ieeding  nmy  be  neces- 
sary. Plastic  operntions  are  sometimes  needful  after  recovery  to  miti- 
gate oral  disabilities  or  facial  deformities  resulting  from  cicatricial  adhe- 
sions and  contractions. 


MEHCUBIALi   STOMATITIS. 
{  MfTCH  n'a  I  Pitfii  I  hm . ) 

Definition.^ An  inflammation  of  the  mouth  and  salivary  glands, 
caused  by  the  excessive  use  of  mercury  ;  it  is  rarely  seen  as  a  result  of 
the  therapeutic  use  of  other  drugs. 

Etiology, — Predisposing  causes  are  dyscrasia  and  occupation, 
mainly.  The  peculiar  individual  suscej>tibility  of  these  subjects  to 
dyscrasia  will  not  permit  the  use  of  even  minimum  doses  of  mercury 
without  serious  and  almost  immediate  symptoms  of  ptyalism.  This  is 
also  seen  in  barometer- makers,  mirror-silverers,  chemists,  and  others 
who  handle  mercury  in  their  daily  work.  The  exciting  cause  of  ptya- 
lism  is  the  ingestion,  inhalation,  or  cutaneous  absorption  of  mercury. 
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Symptoms.— A  metallic  taste  in  the  mouth  is  first  noticed  by  the 
patient*  Soon  the  gnm*?  become  ^*  tnucheii  " — /.  i\  red*  swollen.  ten<ler 
to  the  touch,  and  sore  during  the  sict  of  mustication.  A  ms&rked  secre- 
tion and  flow  of  saliva,  with  a  fetid  breuth  and  swollen  tongue,  follow. 
Very  rarely  in  this  disease  the  affection  passes  into  au  ulcerative  ^tomji- 
titis,  unci  causes  loosening  of  the  teeth  and  necrosis  of  the  maxilla. 
Genend  symptoms,  ai^  constitutional  depression,  anorexia^  diairbet^j 
mental   anxiety,  and  nervousness,  may  supervene. 

The  recognition  of  the  foregoing  causal  factors — predisposing  and 
exciting — renders  the  diat/ttoHm  easy.      The  prot/jwsis  is  favorable^  and, 
although  the  local  symptoms  may  be  harassing,  recovery  is  attainable  ] 
within  a  few   weeks  as  a  rule. 

Treatment. — The  toxic  action  of  mercury  in  the  production  of  ^ 
piyalisni  can  be  avoided  by  a  knowledge  of  indivitlual  susceptibility  aDd 
by  the   local   and   internal   use  of  potassium   chlorate*      Upon   the  first 
appearance  of  the  syni|>toms  there  must  he  a  prompt  withdrawal  of  the  ' 
mercurial   inliuence.  und  a  change  of  occnpation  if  that  be  the  predis-  I 
|>osing  cause*      Locally,  soothing,  alkaline,  and  miblly  antiseptic  mouth- 
washes, as  in  the  treatment  of  catiirrbal  stomntitis,  may  be  all  that  is  , 
necessary.      For   the  fetid   breath  solutions  of  boric  acid  or  potassium 
chlorate  may  be  used.      Ulcers  may  be  brushed  with  silver-nitrate  solu- 
tion.    The   internal   treatment   sbouM   be  directed  toward  keeping  the  , 
bowels  soluble;  in  addition,  alkaline  tnineral  waters  may  be  used,  ami  | 
in  severe  cases  potassium  chlorate  in  5-  to  Kl-grain  (0.324— 1X648)  dose's. 
Atropin  (gr,  jj^jy— 0,OUii(i)  juid  opium  have  been  recommended  to  tie- 
crease  the  excessive  salivary  secretion  sind  to  allay  jiain,  and  hot  bathfl 
will  aid  the  treatment  materially.     In  severe  cases  the  resulting  debility 
and  anemia  shoubl  be  met  by  the  use  of  highly  nourishing  titjuid  foodi 
and  by  tonics. 

Osier  points  cvut  that  the  condition  of  the  teeth  known  as  enman^ 
which  sometimes  follows  int^intile  stomntitis,  and  especially  the  mercurial 
form,  is  to  be  discrirainatdl  from  the  deformed  teeth  of  congenital  syph- 
ilis. In  the  former  the  first  permanent  molars,  and  then  the  incisors, 
are  observetl  to  have  small  pits  or  discoloretl  and  eroded  spous,  due  to  a 
morbid  deticiency  in  enamel -form  at  ion.  The  notched  and  irregular 
teeth  of  hereditary  syphilis  in  children  (Hutchinson)  are  sufficiently 
distinctive. 


!L  DISEASES  OF  THE  TONGUE, 
GLOSSITIS. 


ACUTE    GLOSSITIS* 
{Gtosfiih  Acuta.) 


Definition- — -An  acute  parenchymatous  inflammation  of  the  tongue^ 
sometimes  ending  in  abscess. 

Etiology. — ^Predisposing  causes  are  supposed  to  be  an  impaired  gen- 
eral Ileal  til  and  exposure  to  cold,  humid  weather.     The  exciting  i 
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most  fre(|uently  the  stings  and  bites  of  insects,  or  burns,  scalds,  and 
the  action  of  corrosives.  I  believe  that  many  t!asefi  follow  slight  in- 
juries to  the  tongue  that  allow  of  the  introduction  of  inflammatory 
poisons  or  uiicrobes. 

Symptoms- — -These  come  on  rapidly  and  with  more  or  less  local 
severity  and  iluiiger.  The  tongue  becomes  much  swollen,  and  may  even 
protrude  beyond  the  lips.  It  is  very  tender  an<l  painfyl,  and  coated 
with  a  thick,  soft  yellowish-white  fur,  and  it  may  also  be  dry,  cracked, 
and  ulcerated.  Catarrlml  stomatitis  is  often  associated,  salivation  is 
usually  profuse,  and  talking,  swallowing,  and  even  breathing,  are  ren- 
dered difficult  and  distressing.  Dyspnea,  even  to  suffocation,  luay  be 
imminent.  The  cervical  and  sublingual  glands  may  be  swollen*  mode- 
rate fever  is  always  present,  and  the  obstruction  to  breathing  and  admin- 
istration of  nutriment  may  assume  a  dangerous  aspect* 

The  inflammation  reaches  its  height  in  about  three  or  four  days, 
tending  to  subside  almost  entirely  about  the  seventh  day.  Not  rarely 
the  inflammatory  infiltration  passes  into  suppuration  with  the  formation 
of  a  circumscribed  abscess  of  variable  size  in  one-haif  of  the  tongue ; 
fluctuation  may  not,  however,  he  obtainable,  spontaiieous  rupture  being 
sometimes  the  first  indication  of  abscess.  The  progHQSiB  is  favorable, 
except  that  serious  obstruction  is  likely  to  remain. 

Tr6&t]Il6tlt.^ — When  the  case  is  seen  quite  early  and  during  the 
congestive  atage,  the  topical  use  of  ice,  allowed  to  slowly  dissolve  in  the 
niooth,  may  be  both  grateful  and  of  service  in  preventing  the  swelling. 
Mucilaginous  mouth-washes,  containing  some  mild  antiseptic,  as  sodium 
borate  with  sodium  bicarbonate  (gr.  v-xx  to  ,^j — 0.324—1.^96  to  32.0), 
should  also  be  employed.  A  brisk  saline  purge,  given  early,  will  aid 
in  reducing  the  inflammation,  and  should  the  tongue  become  alarm- 
ingly swollen,  deep  scarification  and  the  use  of  half  a  dozen  leeches  be- 
tween the  hyoid  bone  and  the  jaw-angles  may  be  of  deeiiled  service. 
Steam-atom iKation,  medicated  with  the  compound  tincture  of  benzoin 
or  ammonium  cblorid  (^j  to  ^j — 4.0  to  32.0),  favors  resolution  (Cohen). 
Abscesses  must  be  incised  and  washed  out  with  antiseptic  solutions. 
Tracheotomy  is  rarely  called  for  to  relieve  the  dyspnea.  Rectal  ali- 
mentation with  predigested  tmnh  may  be  necessary,  and  during  con- 
valescence ft^rniginous  tonics  in  glycerin  and  bland  foods  should  be  con- 
tinued for  some  titne,  in  order  to  prevent  chronic  inflammation  and 
thickening.  Any  local  source  of  irritation,  as  from  carious  or  sharp 
t^eth,  should  be  removed. 


CHRONIC   SUPERPICIAL  OLOSSITIS. 

Definitioti* — A  chronic  inflammation  of  the  mucosa  of  the  tongue^ 
Etiology* — This  disease  is  often  preceded  by  several  acute  attacks, 
the  habitrial  use  of  tobacco,  both  in  smoking  and  chewing,  and  of  strong 
spirituous  liquors  being  mainly  productive  of  the  original  affection. 
The  fretjuent  use  of  irritating  foods  is  also  a  prominent  factor  in  some 
instances. 

Symptoms. — The  surface  of  the  tongue  is  continually  sensitive  and 
more  or  less  reddened.  Often  there  are  seen  ovoid  patches  of  various 
liKC,  smooth  and  shiny,  on  account  of  the  loss  of  papillae,  and  separated 
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by  furrows  that  extend  to  the  depth  of  the  mucosa  itself.  The  tongue 
may  al»o  be  slightly  furrowed  in  intervening  spaces,  especially  at  tKe 
base      The  •jjeneral   health  is  somewhat  deteriorated. 

Diagiiosis. — This  rests  upon  the  history  of  the  caae  and  upon  the  j 
results  of  exfi  mi  nation  of  the  organ. 

The  prognosis  is  favorable  as  to  alleviation,  but  guarded  as  to  cure. 
Treatment,- — The  blandest  dietary  must  be  insisted  on*  as  well  as 
absolute  abstention  from  the  causal  irritants,  exacerbations  being  prone 
to  occur.     The  local  use  of  demulcents  and  of  mildly  alkaline  and  anti- 
septic lotions,  such  as  Seller's  tJiblets  in  solution,  and  of  solutions  of 
chromic  acid  or  silver  nitrate  (gr,  v-x  to  ^ — 0.324—0,648  to  32.0)  ia  j 
glycerin  or  honey,  applied  once  or  twice  daily  by  gentle  brushing,  is  i 
to  be  recommended.     General  tonics  and  the  avoidance   of  irritating  j 
drinks  will  be  indicated. 

QLOaSITIS  DESICCAN3. 

A  rare  disease,  chronic  in  nature  and  of  unknown  causation.     It 
characterized  by   ^"^  the  gradual   development  upon   the  surface  of  the  ' 
tongue  of  a  number  of  ileep  fissures  and  indentations,  giving  the  orgau 
an  uneven  and  ragged  look.     The  pain  is  due  to  the  frei|uent  pre0eocoj 
of  excoriations  and  ulcers  in  these  fissures  "  (Striimpell).    The  proffn4>9Ai 
of  the  affection  is  favorable  as  regards  any  danger.     The  treatment  ifl  | 
hygienic,  consisting  of  cleanliness  of  the  mouth  and  the  use  of  disinfect- 
ant mouth-lotions,  together  with  the  topical  use  of  alterative  or  astrin- 
gent applications,  as  silver  nitrate  or  chromic  acid^  to  any  ulceration. 


LINGUAL  PSOEIASIS    (TYLOSIS   LINQU^). 

In  this  disease  there  are  small  regular  areas  of  hyperplasia  of  the 

glossal  epithelium,  eventually  causing  a  map-like  appearance  of  the  itir- 
face  of  the  tongue — ^*' lingua  geographica/'     The  trouble  is  obscure  in 
its  etiology  and  persists  for  years.     Seldom  is  there  any  discomfort  i 
ciated,  although  mental  anxiety  or  hypochondriasis  may  develop. 


LEUEOPLAKIA   ORIS    (BUCCAL  PSORIASIS). 

In  this  affection  the  mucous  membrane  of  the  mouth  and  tongue  may 
be  involved.     On  the  iateral  borders  of  the  tcmgue  white  or  bluisb-wklte 
Bcardike  spots  or  patches,  often  slightly  notched,  make  their  appearance. 
Some  of  these  pass  away  to  be  replaced  by  others,  and  the  affection  pro-  j 
gresses  elespite  all  attempts  to  cure  it.     The  true  cause  is  unknown^ 
but  it  has  been  suggested    that  some    irritant,  as  the  use  of  a  pipe, 
may  account  for  the  condition.     The  malady  has,  however,  been  seen 
in  women.     A  syphilitic  taint  is  said  to  especially  predispose  to  the  di^] 
ease  (Strlimpell).     The  affection  must  be  carefully  diagnosed  from  tht] 
oral  manifestations  of  syphilis,  if  for  no  other  reason  than  to  relietd 
the  mind  of  a  morbidly  anxious  patient     Excepting  some  pain  con- 
nected with  possible  ulceration,  there  are  no  annoying  symptoms,  and  I 
the  treatment   further  than    that  suggested  for  glossitis  desiecaas  is 
usually  of  no  value. 


DISEASES  OF  THE  SALIVA RT  GLANDS, 


7or 


In  children  a  airuilar  tongue-affection  has  been  named  ''  wandering 
rash/'  The  whitish  patches  are  circinate  and  enlarge  peripherally, 
forming  rings  of  epithelial  hyperplasia,  within  whieb  is  a  red,  glossy 
center  *' devoid  of  filiform  papilhc,  though  the  fungiform  remain  "  (All- 
chin).     The  aflection  is  regarded  as  a  tropho-neurosis. 

ANGmA   LUDOVIOI. 
(Ludwiif's  Angina,) 

Definition. — ^A  rare  acute  phlegmonoua  inflammation  of  the  floor 
of  the  mouth. 

Etiology* — ^The  condition  may  be  idiopathic,  but  more  often  it  is 
secondary  to  specific  infections  diseases,  as  scarlet  fever  and  diphtheria. 
Undoubtedly  it  is  directly  caused  by  a  streptococcus  and  by  an  extension 
of  the  infection  from  adjacent  glands  (Osier), 

Symptoms.— These  are  intense  at  the  outset,  and  begin  with  swell- 
ing in  the  region  of  the  submaxillary  gland,  with  a  rapid  involvement 
of  the  cellular  tissue  of  the  floor  of  the  mouth  as  well  as  of  the  anterior 
portion  of  the  neck.  Pain  is  marked,  and  this,  with  the  acute  swelling, 
renders  articulation,  mastication,  and  deglutition  extremely  difficult. 
Compression  or  edema  of  the  larynx  may  often  cause  dangerous  dyspnea. 
The  constitutional  disturbance  is  usually  febrile,  and  may  either  approach 
the  typhoid  type  or  may  be  septic.  The  condition  generaUy  terminates 
either  in  abscess  or  extensive  sloughing  {ct/na twite  i/diti/nmiosa),  and 
only  rarely  does  resolution  take  place. 

The  diagliosis  is  easily  made  when  complicating  a  specific  fever. 

The  prognosis  is  always  guarded,  since  death  sometimes  occurs. 
Relapses  are  likewise  apt  to  follow  in  weakly  and  strumous  subjects. 

Treatment. ^^T he  most  that  can  be  done  is  to  sustain  the  strength 
of  the  patient  and  secure  prompt  surgical  interference  when  the  process 
has  reached  the  point  of  beginning  suppuration  or  gangrene.  Trache- 
otomy may  be  demanded  if  asphyxia  threatens  life. 


ni.  DISEASES  OF  THE  SALIVARY  GLANDS. 
HYPERSECRETION. 

{Fit/atimn,) 

Definition, — An  abnormal  increase  in  the  secretion  of  saliva. 

Ktiology, — Salivation  as  an  idiopathic  affection  is  rare,  and  as  such 
is  considered  to  be  a  neurosis.  Thus,  it  has  been  seen  in  emotional 
children  of  from  two  to  eight  years  of  age,  though  apparently  in  perfect 
health.  According  to  Bohn,  the  secretion  in  these  cases  is  mostly  in- 
creased during  active  exercise,  is  reduced  on  lying  down,  and  absent 
during  sleep*  Spontaneous  recovery  takes  place  in  a  few  years.  As 
a  deuteropathic  disease  ptyalism  may  be  the  result  of  oral  disease 
(e.  ff.  noma,  ulcerative  stomatitis),  and  also  of  gastro-enteric,  pancreatic, 
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uterine  (as  gestation),  centric  (as  diseases  or  tumors  of  the  meduUi  or 
of  the  facial  nerve),  toxic,  systemic  (as  small-pox,  the  use  of  mercury, 
iodids,  pilocarpine  tobacco),  and  hydrophobic  irritation  and  diaeaa^e- 

Diagnosis. — It  should  be  pointed  ont  that  a  failure  in  swallowins 
the  normal  rpiantity  of  saliva  may  cauBc  dribbling  from  the  mouth  aiid 
simulate  true  hypersecretion* 

The  progtiosis  is  favorable  in  itself,  but  dependent  on  the  gravity 
of  the  cause. 

Treatment. — The  causes  are  to  he  removed  and  the  general  health 
toned  up.  For  stomatitic  .salivation  potassium  chlorate  is  firat  in  rank 
as  an  internal  and  toeal  remedy.  Iron  and  arsenic  are  vahiable  in  neur- 
otic cases,  and  the  bromids  or  hyoscin  may  be  of  supplemental  use. 
Atropin  (gr*  ^^^J  to  y^— 0.0008  to  0.0006)  and  belladonna  are  almoBt 
uniformly  successful  in  idiopathic  as  well  as  in  central  ptyalism. 


XEROSTOMA. 

(Aptjfalism:   **  Dr^  Mouth.^^) 

Definition. — A  morbid  suppression  or  arrest  of  the  salivary  and 

buccal  secretions. 

Etiology. — Most  of  the  cases  of  dryness  of  the  mouth  have  been 
observed  in  women  in  conjunction  with  nervous  or  sudden  mental  phe- 
nomena, and  only  as  a  temporary  condition.  Centric  involvement  con- 
nected with  the  secretion  of  saliva  is  probable  in  some  cases  (Iladden)* 
Much  more  commonly  xerostoma  is  an  effect  of  the  febrile  state,  of 
nioiith-l>reiithihg  (due  to  nasal  obstruction),  and  of  diabetei^. 

Symptoms, ^ — Apart  from  the  sensation  of  dryness,  mastication. 
deglutition,  and  articulation  are  difficult.  The  local  appearances  show 
a  glazed,  shiny,  red,  and  somet lines  cracked  condition  of  the  tongue  and 
labial  and  palatine  mucous  membrane.  The  abt^ence  of  saliva  may  per- 
mit  the  remnants  of  food  to  collect  around  the  irums  ancl  harden  (< JslerV 

The  diagnosis  is  made  on  inspection,  the  progtiosis  depending  on 
the  removability  of  the  cause,  anrl  rightfully  being  guarded  on  aooanDt 
of  the  fre(|uent  obstinacy  of  the  trouble. 

Treatment. — Attention  to  the  systemic  condition,  whether  diseased 
or  merely  debilitated,  is  requisite.  Small  doses  of  potassium  iodid  anrl 
pilocarpin  (i^r.  -^ — 0.003)  in  gelatin  lamelhe  or  in  lozenge  form,  aliowrd 
to  tlissolve  in  the  mouth  with  the  aid  of  a  sip  of  water,  have  been  pro- 
ductive of  relief  In  cases  of  obscure  or  of  centric  origin  the  galvanic 
current  should  be  tried. 


SYMPTOMATIC  PAROTITIS. 

{Parotid  Bubo,) 


Definition. — ^A  secondary  inflammation  of  the  parotid  gland. 
erally  due  to  septic  infection^  usually  unilateral,  and  tending  to  suj 
ration. 

Etiology.— Not  being  a  primary  affection,  the  causes  giviog  riflV  •# 
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raay  be  mentioned  as  followis :  (a)  Acute  infectious  fevers,  as  typhoid, 
typliiifs,  piietituonitis,  pyonjiu,  erysipelas:  [h)  Injury  or  dieea.se  of  the 
abdomen  or  pelvis  (Stephen  Piiget),  espeeially  when  associated  with  the 
gen ito-uri nary  traet,  as  mild  traumatisms  or  derangement  of  the  testes 
or  ovaries,  the  use  of  a  pessary^  or  even  menstruation  or  pregnancy; 
gastrie  uleer  may  be  accompanied  by  it;  (r)  Peripheral  neuritis  with 
facial   paralysis  (Gowers), 

Most  of  the  eases  are  probably  septic  and  indicative  of  an  unfavor- 
able course  in  the  progress  of  the  associated  disea>*e,  and  especially  of 
the  fevers  mentioned.  The  sifftiptotiifn,  ifiafjnosh,  and  treatinenl  of  the 
parotitis  itself  fall  more  properly  under  the  scope  of  surgery. 


IV.  DISEASES  OF  THE  TONSILS. 


ACUTE  TONSILLITIS. 

Definitioti. — An  acute  inflammation  of  the  tonsil  or  tonsils,  afTect- 
ing  either  the  mucous  membrane,  the  follicles,  or  the  parenchyma,  and 
ending  either  in  resolution,  suppuration,  or  elironie  enlargement. 

Pathology, — In  the  snperjirial  t^an't'tt/  of  acute  tonsillitis  the  mu- 
cosa is  simply  red,  swollen,  and  sometimes  covered  with  a  thin^  soft  exu- 
date of  uiuco-pus.  The  tonsil  itself  may  also  be  swollen.  In  fh  11  tcit far 
tftfininitftt  the  lactinie  become  tilled  with  a  clieesy  exudate  which  often 
protrudes  from  the  tonsillar  crypts;  epithelial  and  pus-celli^,  cellular 
d<?bris,  and  occasional  cliolesterin-crystals  are  found  itk  these  cheesy 
masses.  In  older,  darker-hued  masses  an  offensive  odor  is  given  off, 
and  numerous  micrococci  and  bacteria  are  found.  In  adults,  calcareous 
infiltration  of  the  cheesy  little  masses  may  be  met  with.  Parenvhtptta- 
touH  ftm»iflitii(  is  shown  by  a  greater  enlargement  of  the  tonsil,  due  to 
a  marke<l  infiltration  of  all  the  tissues.  Suppuration  in  the  tonsil  is 
freipient.  the  f<dlicles  usually  bursting  and  uniting  in  abscess -forma- 
tion. Fus  may  burrow  into  the  cellular  tissue  surrounding  the  tonsil, 
and  find  \X%  way  even  down  to  the  clavicle.  The  hn-peth  or  ttleem-mem- 
hraHnus  form  of  tonsillitis  described  by  Killiet  and  Barthez,  DaCosta,  and 
others,  in  which  an  eru[ttiou  of  herpetic  vesicles  on  the  tonsils  is  followed 
by  their  rupture  and  the  formation  of  a  ligljtly  adherent,  membranous 
covering,  is  rarely  met  w  ith.  It  is  said  to  complicate  SHperjieifjl  or  ea- 
tarrhal  tonniUkU  (AHchin).  In  fiecrotii*  ttumUitfii  (Strunipell)  a  grayish- 
white  adherent  necrotic  membrane  is  observed,  that  is  limited  by  the  in- 
flamed membrane  surrounding  the  mucosa  covering  the  tonsils,  which 
are  moderately  swollen.  After  the  removal  of  the  slough  a  dirty  and 
often  deep  ulcer  remains. 

Etiology*— Predisposing  causes  are  age,  sex,  temperament,  and 
atmospheric  conditions.  The  disease  is  more  common  in  youth  and  in 
early  adult  lite  than  during  infancy,  although  enlarged  tonsils  are  fre- 
quently  met  with  at  this  period  of  life  also.  Boys  and  young  men  ap- 
pear  to  be  attacked  more  often  than  the  opposite  sex.  An  individual 
susceptibility  is  most  distinct  in  lymphatic  and  strumous  constitutions; 


710 


DISEASES  OF  THE  DIGESTIVE  STSl'EM. 


this  may  be  simply  hereditarj,  or  in  certain  cases  it  is  aggravated  by  ar 
tends  to  recur  especially  in  the  rheumatic  diathesis-  It  is  certain  also 
that  one  attack  of  acute  tonsillitis  predisposes  to  subsequent  ones,  par- 
ticularly  when  the  first  attack  has  left  some  enlargement  or  hypertrophy 
of  the  tonsils.  Sudden,  rapid,  and  extreme  climatic  changes,  and  the 
special  local  and  atmospheric  conditions  sometimes  seen  in  connection 
with  outbreaks  of  scarlet  fever,  measles,  and  diphtheria,  have  an  un* 
doubted  influence  predisposing  to  epidemic  tonsillitis. 

The  ereitituf  came»  of  acute  tonsillitis  are  most  commonly  the  follow- 
ing: (a)  exposure  to  cold  and  dampness,  or  talking  in  a  cohl,  ujoi^^l  at- 
mosphere; (b)  exposure  and  talking  in  an  overheated  atmosphere  viti- 
ated with  smoke  or  other  poisonous  and  irritating  vapors  or  guises;  (^) 
bad  drainage,  sewer-gases;  (d)  specific  infectious  fevers,  as  scarlatina, 
measles,  and  erysipelas;  (e)  irritation  from  hard  and  sharp  foreign 
bodies  or  chemiral  irritants ;  (/)  the  presence  of  microbes. 

Clinical  Symptoms.^Three  principal  varieties  of  acute  tonsillitis 
occur  clinically,  the  symptoms  of  which  will  be  described  tinder  theii 
respective  headings : 

(a)  Acute  Oatarrlial  or  Superficial  Tonsillitifl. — ^This  form  is  often 
associated  with  acute  pharyngitis.  The  earliest  local  symptoms  are  pain 
and  difficulty  in  swallowing,  tbe  former  often  becoming  quite  acute  and 
radiating  to  the  ear  and  lymphatics  at  tbe  angle  of  the  jaw,  where  ten- 
derness on  pressure  ma}"  also  be  elicited.  In  speaking  a  na^al  twang  Is 
often  noticed*  During  the  laborious  act  of  swallowing  the  sensation 
of  a  Inmp  in  the  throat,  especially  when  the  month  is  dry,  is  commoDh 
complained  of  Simple  stomatitis,  with  its  discomforts,  may  be  associated^ 
and  rarely  there  is  a  slight  cough  witli  the  painftd  expectoration  of  t 
sticky  mucus  which  accwmulates  in  the  throat  (Browne).  There  may  be 
salivation,  and  usually  there  is  a  bad  taste  in  the  mouth,  with  fetor  of 
the  breath.  Inspection  shows  the  tonsil  to  be  red  and  swollen.  Tboagb 
dry  and  glazed  at  first,  the  surfaces  soon  become  covered  with  a  tkm 
exudate  of  muco-pus,  which  is  easily  detached  by  brushing,  garglinc, 
or  '*  hawking  "  the  throat.  There  is  usually  some  accompanying  r«3- 
ness,  and  also  a  tumefaction  of  the  uvula  and  faucial  pillars.  The  con- 
stitutional symptoms  of  simple  erythematous  tonsillitis  at  the  outset  are 
mildly  febrile.  The  attacks  usually  come  on  rapidly,  and  last  but  a  few 
days,  subsidence  taking  place  rapidly  also.  Ottth  media  may  follow  the 
extension  of  the  tonsillar  inflammation,  and  acute  phan/nffitis  is  a  more 
common  complication  ;  emlocarditis  and  pericarditis  rarely  also  occur. 

{h)  AcEte  Lacunar  or  Follicular  Tonsillitis. — In  this  form,  which  is 
quite  common  in  children,  not  only  the  mucous  membrane  lining  the 
crypts  is  inflamed,  but  that  covering  the  surface  of  the  tonsils  also,  giv- 
ing rise  to  more  or  less  associated  catarrhal  tonsillitis.  Tbe  local  sub- 
jective symptoms  in  this  disease  are  pain,  tenderness,  and  difl^cult  deg- 
lutition, the  counterparts  of  those  of  the  preceding  form.  The  tonstls 
are  seen  to  be  covered  with  small,  slightly  prominent,  whitish-yellow 
spots  or  patches  of  a  characteristic  creamy  exudate  corresponding  to  the 
p^isition  of  the  crypts  and  numbering  from  two  to  eight  or  ten  or  more. 
These  little  masses  or  plugs  may  be  pressed  out  of  the  follicles  with  a 
spatula.  A  predominance  of  pus-cocci  and  cells  may  rarely  forerun  the 
further  formation  of  little  follicular  abscesses,  and  even  of  slight  erosions 


I 


ACUTE  TONSILLITIS. 


fll 


and  ulceration  of  the  mouths  of  the  lacuoEe.  UBlike  simple  catarrhal 
toiisillitiH— at  least  in  so  far  as  simultuneoun  involvement  is  concerned 
(Cohen) — both  tonsils  are  usually  affected  in  this  trouble,  though  one  to 
a  greater  degree  than  the  other.  The  whole  tonsil  is  considerably  swol- 
len, and  in  severe  cases  the  cervical  lymph-glands  also.  The  eonstitti- 
t tonal  »gmptom»  of  follicular  tonsillitis  may  be  cjuite  severe.  The  disease 
may  be  ushered  in  with  a  pronounced  chill,  headache,  aching  of  the 
back  and  limbs,  marked  anorexia,  a  heavy  deposit  of  urates,  and  in- 
somnia, along  with  a  rapid  rise  in  the  temperature  to  103°  or  104°  F* 
(39.4°_40°  C.)— in  children  as  high  as  105°  F.  (40.5°  C.)-  The  gen- 
eral depression  may  he  so  great  as  to  simulate  adynamia.  Though  sud- 
den in  its  onset  and  rapid  and  often  intensely  acute  in  its  progress,  the 
disease  seldom  lasts  more  than  five  or  eight  days.  Follicular  abscesses^ 
febrile  albuminuria  (Hais*Brown),  may  appear  and  complicate  the  case, 
while  chronic  swelling  of  the  tonsils,  desiccation,  and  bacterial  degen- 
eration of  the  lacunar  masses  may  be  sequehe.  The  latter  give  rise  to 
an  offensive  odor  when  crushed,  and  often  cause  hypochondriac  patients 
needless  anxiety  by  being  mistaken  for  tuberculous  deposits.  The  re- 
tained follicular  exudates  may  undergo  calcification,  and  may  be  expec- 
torated along  with  concretions  or  chalk-plugs. 

(f?)  Acuta  Parenchymntoua  Tonaillitia  {Tonmllar  Al*8ce8»  or  Quinm/). 
— In  this  form  of  tonsillitis-,  which  occurs  most  often  during  adolescence 
and  early  adult  life,  the  symptoms  reach  the  most  pronounced  and  severe 
types.     The  stroma  is  inflamed  and  the  tendency  is  toward  suppuration. 

Local  Si/mptomm. — Complaint  is  first  made  of  dryness  of  the  throat, 
with  painful  and  difficult  deglutition.  The  pain  is  a  prominent  subjec- 
tive sign,  and  may  be  referred  to  one  or  both  ears  according  as  one  or 
both  tonsils  are  inflamed.  The  secretion  of  a  viscid  mucns  soon  takes 
place,  and  as  the  tonsillar  swelling  increases,  the  husky  voice  of  sore- 
throat  and  difficult  articulation  su|*ervene ;  in  cases  of  aggravated 
swelling  dyspnea  may  often  appear  later.  On  examining  the  tonsils 
they  are  found  to  be  greatly  enlarged,  deeply  reddened,  and  erlematous. 
The  surrounding  soft  parts,  the  faucial  arches,  pillars,  and  the  uvula, 
also  manifest  a  deep)  congestion.  The  swollen  tonsils  may  cause  a 
bulging  forward  of  the  anterior  pillars  of  the  fauces,  and  push  the 
often  elongated  and  edematous  (jelly-like)  uvula  to  one  side;  or  if  both 
tonsils  are  affected,  they  may  grasp  or  push  it  forward.  In  severe  cases 
the  tonsils  may  meet  in  the  median  line.  They  are  firm  to  the  touch. 
Patches  showing  follicular  tonsillitis  are  not  infrequently  seen  associated 
with  the  trouble.  The  submaxillary  glands  may  be  engorged,  nud  open- 
ing the  mouth  is  often  performed  with  dtHiculty ;  it  is  usually  only  par- 
tial, on  account  of  the  fixation  of  the  jaw. 

In  a  few  days,  perhaps,  softening  and  fluctuation  may  be  detected  in 
the  tonsils,  and  spontaneous  rupture  and  discharge  of  the  pus  may  occur, 
with  almost  instant  relief  to  the  patient.  Suppuration  and  tonsillar 
abscess  are  not  always  the  termination,  however,  of  parenchymatous 
inflammation,  resolution  sometimes  taking  place  in  the  milder  cases. 
The  abscess  may  open  in  one  or  more  places,  and  rupture  during  sleep 
may  rarely  cause  suffocation  by  the  entrance  of  pus  into  the  larynx. 
The  tonsil  may  regain  its  original  size  in  a  few  days  after  the  discharge 
of  pus,  and  all  the  symptoms  subside.     The  constitutional  phenomena 
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of  parenchymatoii.s  tonsillitis  are  usdally  severe  from  the  start,  even  iit 
children,  and  more  so  than  in  the  follicular  form  (Mackenzie).  The  tem- 
perature rises  to  104^  or  105^  K  (40^  or  40.5°  C),  and  the  pulse-beat5 
may  reach  130  per  minute*  The  usuiil  symptoms  accompanying  inflam- 
matory fever  are  marked.  There  may  he  delirium*  and  the  symptom* 
generally  increase  until  the  ab^ceas  bursts  or  is  opened,  when  the  con- 
stitutioual  as  well  as  the  local  disturbance  rapidly  abates. 

Vonrnfu  Duration,  and  TtTtmnat tans.-— Though  often  severely  ncute 
in  iti* course,  quinsy  seldom  goes  on  to  rupture  in  children,  usueUt  end- 
in  i^  in  resolution  in  from  three  to  five  days.  If  both  tonsils  are  intiamed, 
only  one  suppurates  as  a  rule,  or  but  one  at  a  time.  The  duration  of 
an  attack  cniling  in  tonsillar  abscess  is  about  eight  or  ten  days  in  adu1t&. 

Compiu'atuma  (in'i  St^quehv. — The  tonsillar  Kuppuration  may  invade 
the  cellular  tissue  between  the  tonsil  and  the  pterygoid  muscles;  a  p€fi- 
tonsillar  abscess  may  then  result  that  may  open  even  above  the  clavicla 
Deep  iiivolveujent  of  the  tonsil  may  also  cause  ulceration  into  the  ia- 
ternal  carotitl  or  internal  maxillary  arteries,  and  i^ital  hemorrhage  occur. 
though  these  accidents  are,  fortunately,  rare*  Edema  of  the  larynx  !» 
also  an  infrcijuent  complication.  French  writers,  as  Guble,  GeriDatn 
S^e,  and  others,  have  reported  cases  of  paralysis  of  the  soft,  palate  and 
pharynx  following  iullamniutory  throat-dtseases.  <Jn  subsidence  of  the 
tonsillar  itifbuuriiation  the  trouble  becomes  evident  in  the  difficult  j* wal- 
lowing and  |partial  regurgitation  of  liquids  and  sidids  into  the  nasal 
passages,  nmi  in  the  nasal  intonation  of  the  voice.  A  frequent  sequel, 
especially  in  those  predisposed  by  heredity,  is  chronic  enlargement  af 
the  tonsils, 

(d)  Necrotic  ToEBillitis. — ^This  affection  is  considered  by  Striimpell 
to  be  in  some  instances  entirely  distinct  from  diphtheria  in  its  etiology, 
although  he  admits  tliat  ijuite  frequently  it  is  simply  a  mild  form  of  the 
latter  disease,  and  that  often  it  is  impossible  to  distinguish  between  the 
local  appearances  of  the  two  conditions:  these  have  been  referred  to 
under  the  heading  of  Morbid  Anatomy.  The  constitutional  disturbances 
are  severe,  especially  in  children,  though  they  seldom  last  longer  than  a 
week,  and  are  followed  by  a  rapid  convalescence.  The  cervical  glands 
are  not  swollen  to  the  same  extent  as  in  diphtheria.  The  occurrenct? 
hiter  of  palatal  and  pharyngeal  paralysis  in  a  supposed  case  of  necrotic 
tonsillitis  wouhl  point  to  its  true  diphtheritic  origin. 

Diagnosis. — The  apjjearance  of  the  several  forms  of  acute  tonsil- 
litis, assDciated  with  the  clinical  history  of  each  case,  should  enable  a 
ready  diagnosis  to  be  made  in  the  majority  of  cases.  A  difficulty  may. 
however,  arise  in  discriminating  follicuhir  tonsillitis  from  diphtheria, 
especially  uhen  the  pseudo-mendiranous  exudate  of  the  latter  is  limited 
to  the  tonsils.  The  appended  table  gives  the  importnnt  points  of  differ- 
entiation between  these  diseases : 


Fo L t. ic V  L A  n  To N  s u, r J  T I .s . 

A  Boftt  pultaceous,  y»?ll»^wi^jh -white  de- 
poHit  oecun*  in  spots  or  patches  »ituate*i 
over  tlm  mouth  of  the  follicles,  with 
areas  of  rednesH  iat+}rv«?nin^. 

The  eiudftt**  i»  eti^ilj  removed,  leaving  a 
smooth  surface. 


TVlPHTHBUfA. 

A  toughs  a8hv-<rrjiy.  continuous,  uid  oni- 
rorni  p9euclo-iiietnbninou0  dopoAit  aov- 
era  the  tonsils. 

Very  adhen^nt,  and  can  be  torn  off  ia 
strips  oaly^  leaving  m  bleeding  i 
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FoLLlcrLAtl   ToKJirLLlTlS. 

The  deposit  h  limited  to  the  tonsils  (iiii- 
portmit)* 

If  the  creamy  depoeit*  uoitft  to  JWm  a 
continuous  layc*r,  reujtwiil  in  either  not 
followed  hj  re- formation,  or  very  hite. 

May  have  hip:h  t**mp€rature,  but  lastin^^ 
only  »  day  or  two.  Allmminuria  ex- 
tremely rare,  if  present  at  all. 

IVrvieal  lymphatic  J2;land3  seldom  or 
elitrhtly  swollen. 

Com  plication  8  rare  and  mild* 

Cellular  detritus,  bacteria,  etc,  in  deposit. 


DiFBTHtfttAt 

The  pillarB  of  the  TauceH  and  urula  are 
involveil  as  well. 

Removal  of  the  membrane  is  foUowtHl  by 
re-formation  within  twelve  lo  twenty- 
four  hours. 

Perftietent  elevation  of  the  temperature  j 
more  or  letf^  albuminuria  m  common. 

Usually  markedly  !«wollen  inlands. 

Complications  frequent  and  prave. 
Fihnnouw  I'xudate,   etc.  containing  the 
Klebs-Ltiffler  bacillua. 


Cnses  seen  early,  with  severe  constitutional  symptoms  and  red  and 
9f pollen  toimh  having  no  deposit,  may  give  rise  to  the  question  whether 
sample  artgma  or  scarlet  fever  is  to  follow.  In  such  cases  the  latter  dis- 
ease may  be  e.xcluded  by  a  negative  history  of  exposure  to  contagion, 
by  the  absence  of  a  very  high  pulse-rate,  and  by  the  non-appearance  of 
the  scarlatinal  eruption.  Necrotic  tonsillitis  may  be  discriminated  from 
the  lacunar  variety  in  the  same  manner  as  diphtheria^ — /.  e,  by  its  local 
manifestations,  a  full  de^irription  of  which  has  already  been  given  under 
the  heading  of  Morbid  Anatomy. 

The  prognosis  is  gootl  as  regards  life,  and  favorable  as  regards 
complete  recovery.  The  occurrence  of  either  fatal  hemorrhage  or 
asphyxia  in  qtiin^i/  is  extremely  rare.  In  debilitated  and  strumous  in- 
dividuals relapses  are  prone  to  occur,  and  succehsive  acute  attacks  of 
tonsillitis  tend  to  eau.se  peruiaupiit  hypertrophy  of  the  tonsils.  In  cases 
of  necrotie  hiifsiUiUff.  especially  during  the  earlier  periods,  the  prog- 
nosis should  always  be  guarded. 

Treatment*— Particularly  in  the  lacunar  and  necrotic  forms  of  ton- 
sillitis the  patient  shouhl  be  kept  apart  from  others  as  much  as  possible, 
since  both  types  appear  to  be  contagious  to  a  certain  degree  ;  or.  if 
other  persons  in  the  house  are  subject  to  a  common  source  of  infection 
—not  human — their  frecjuent  nearness  to  a  given  cii?<e  only  serves  to 
augment  their  own  liability  to  simihir  attacks.  Indiviilual  susceptibility 
to  fretjuent  attacks  of  sore  throat  may  be  lesseneil  by  systematic  cold 
bathing  of  the  neck.  Constitutional  and  local  rest  is  a  first  and  con- 
stant re4ui8ite.  Efforts  at  swallowing  and  talking  should  be  reduced 
to  a  minimum,  and  in  marked  cases  of  follicular  or  ^suppurative  tonsil- 
litis rest  in  bed  is  otlten  sought  without  direction.  Bland  nouri>hing 
liquids^  as  milk,  broths,  and  the  like,  should  constitute  the  only  nutri- 
ment during  the  stadium  of  the  tonsillar  inflammation*  Early  in  the 
case  a  free  evacuation  of  the  bowels  should  be  obtained,  and  small  rhises 
of  calomel  (gr.  ^-^ — lKOl)8,-0,010,  repeated  hourly  until  about  gr.  I 
— 0.0048 — has  been  taken),  followed  by  a  Seidlitz  powder  or  Kochelle 
salts  in  hot  water,  will  be  eifective  in  most  eases.  In  severe  eases  of 
quinsy  relief  from  the  pain  is  urgently  called  for,  and  either  a  Dover*s 
powder  or  a  hy|K»dermic  injection  of  morphin  (gr.  ^-\ — 0.010-0,016) 
and  atropin  (gr.  yj-^ — ^0.0006)  will  probably  suffice  tor  their  relief*  A 
high  temperature  must  be  combated  by  small  doses  of  aconite,  fre- 
quently repeated :  this  drug  has  been  much  used  in  the  follicular  ton- 
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sillitii^  of  children.     QuiDin^  in  Bolution  with  dilate  Rulpharic  »cid 
also  often  given. 

TJie  admiriistralion  of  sodium  salicylate  or  l*eozoate,  of  salol,  or  of 
the  ammoDiated  tincture  of  guaiac  in  1-dram  (4.0)  doses  (Sajous),  seem* 
to  lessen  the  duration  and  severity  of  tonsillitis,  and  even  to  cure  mme 
cases  of  the  lacunar  form  within  forty-eight  hours  and  without  local 
applications.  The  tincture  of  the  chlorid  of  iron  in  glycerin  (4  or  A 
drop.s  to  the  dram-=4.0 — given  every  two  hours)  is  regarded  by  Bo- 
worth  as  almost  specific  at  the  coujmencement  of  an  attack  of  acute 
follicular  tonsillitis.  During  convalescence  semi-liquid  and  soft,  light 
foods  may  be  allowed  gradually ;  and  bitter  tonics  and  iron  are  to  be 
administered  if  there  are  depression  and  anemia.  The  following  10  » 
favorite  prescription  : 

Ifi.   Strychninte  sulph,,  gr.  S8  (0.032); 

Syr.  acacife,  jss       (16.1*); 

Lii|*  ferri  et  ammon.  acetat,      q-  s.  ad  Siij       (96.0), — M, 
Sig.  3jj  (4.0)  t.  i.  d.y  in  water,  after  meals. 

If  the  case  is  seen  quite  early  during  congestion,  the  use  of  cold  is 

of  great  value  in  giving  local  relief  and  in  shortening  the  attack.  Ice 
may  be  sucked,  and  flannel  dippeil  in  ice-water  and  wTung  out  may  be 
applied  around  the  neck,  or  an  ice  hag  used.  Lozenges  of  guaiftc  (gr 
ij^ — 0.129)  or  the  ammoniated  tincture  in  1-dram  (4.0)  doses  in  milk, 
and  used  as  a  gargle,  are  intlicated  early,  and,  according  to  Sajoua,  seldoui 
fail  to  control  or  arrest  the  inflammation.  Equal  parts  of  the  ttnctaro 
of  the  chlorid  of  iron,  glycerin,  nod  water,  applied  gently  with  a  i^uuelV 
hair  brush,  have  long  been  used  locally  on  the  surfaces  of  the  tonsils, 
and  with  marked  benefit.  Alkuline  and  mild  anti:^eptic  solutions,  u«ed 
^s  gargleJi  or  sprays  (preferably  the  latter),  are  generally  useful.  Thuft, 
Dobell's  solution,  or  Seiler*s  tablets  dissolved  in  water,  or  borax  and 
thymol,  or  carbolic  acid,  or  potassium  permanganate  in  weak  h^olutioa^ 
may  be  serviceable.  Mild  counter-irritation  at  the  angle  of  the  jaw 
by  means  of  iodin  or  slightly  irritating  embrocations  is  helpful* 

Early  scarification  of  the  t0!jsils  as  a  depletory  measure,  and  painting 
with  cocain  (10  per  cent.)  sometimes  bring  about  quick  ret^olution. 

Astringent  sprays  containing  alum  or  silver  nitrate  are  often  effica- 
cious after  ii  day  or  two.      When  the  case  is  first  seen  and  fully  devel- 
oped. t!ie  atomization  of  a  warm  solution  of  cocain  (4  to  8  per  cent  )  <»r  j 
lime-water,  with  the  external  application  of  heat  by  means  of  fionhices, 
is  indicated.      Should  gargling  he  possible,  nothing  is  better  than  holj 
water  or  milk.     If,  in  parenchymatous  tonsillitis,  fluctuation  be  detected  1 
or  suppuration  be  even  suspectrd  of  commencing,  the  prompt  use  of  the' 
bistoury  (the  blade  being  guanled  by  wrapping  with  cotton  or  adheeirt 
plaster),  with   the  production  of  free  bleeding  or  the  discharge  of  pui,j 
will  give  great  satisfaction  :ind  relief     The  patient's  bead.,  especially  if  j 
it  he  a  child,  should  be  tilted  forward  during  the  operation,  so  as  to  alloir 
most  of  the  blood  and  pus  to  |mss  into  the  mouth.     When   incisian  of 
the  tonsil  fails  to  bring  pus,  it  has  been  advised  to  puncture  tbrougk  Ui« 
anterior  pillar,  where  pns  may  be  formed  in  the  cellular  tissue  in  firo>iil 
of  or  behind  the  tonsil. 

When  the  tonsillar  enlargement  threatens  life  through  auffocatioiu 
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excision  of  the  tonsils,  laryngotomj,  tracheotomy,  or  inttibation  may 
have  to  be  performed. 


OHRONIO  TONSHXITIS, 

{Hi/perirophifd  TonsiU ;  Adenoid  Vetjeiatiotis.) 

Defiflition, — Enlargement  of  the  tonsils  (fawcial  and  pharyngeal), 
due  to  chronic  inflammation  or  hypertrophy,  iind  usually  associated  with 
or  causing  a  perverted  local  and  systemic  condition. 

Pathology. — ^The  faueial  toni^ils  show  a  true  chronic  hypertrophy 
of  the  lymphoid  and  fibrous  elements.  According  to  the  hyperplasia 
of  the  latter  the  organs  will  be  smaller  antl  more  indurated.  They  raav 
be  rough  on  the  surface  from  **  distendeil  lacunae  or  ruptured  follicles** 
(Berkley  Robinson),  the  latter  being  in  a  state  of  chronic  inflamnmtorv 
thickening,  and  showing  caseous  degeneration  of  tbeir  contents.  The 
growths  in  the  vault  of  the  pharynx  are  adenomatous  papillomata;  they 
are  either  sessile  or  pedunculated,  and  are  fleshy  in  appearance  and  con- 
sistence and  very  vascular.  They  range  in  size  from  a  grain  of  wheat 
to  an  almond-kernel  (Allen),  and  project  from  the  pharyngeal  vault, 
lying  in  the  depression  posterior  to  and  on  a  line  with  the  fossa  of  the 
Enstacbian  tube  (Rosenmiiller's  fossa).  *'  Il\^)er trophy  of  the  pharyn- 
geal adenoid  tissue  may  also  be  present  without  great  enlargement  of 
the  tonsils  proper''  (Osier).  A  congestive  type  of  nasal  catarrh  in 
adnlts  often  accompanies,  or  is  the  result  of,  neglected  adenoid  gi^owths 
and  hypertrophied  tonsils  that  date  from  cbildbood.  Chronic  pharyn- 
gitis is  also  not  infrequently  a.ssociated. 

Ktiology.^ — The  predispomif^  eanses  of  chronic  hypertrophy  of  the 
tonsils  are — (V?)  heredity,  especially  in  the  scrofulous  and  syphilitic  diath- 
eses; (A)  age,  most  frcfpiently  between  five  ami  fifteen  years;  (i*)  sex, 
boys  appear  to  be  aifected  more  frequently ;  (d)  hygienic  s^urroun dings. 

The  exciting  cameK  are  usually  previous  attacks  of  aeute  tonsillitis, 
either  simple  or  that  which  is  symptomatic  of  diphtheria  or  scarlatina. 
According  to  Harrison  Allen,  adenoid  growths  from  the  normal  lymph- 
oid tissue  of"  the  vault  of  the  pliarynx  (pharyngeal  tonsils)  may  be  con- 
genital, and  are  *'  in  some  way  as.-^ociated  with  the  canal  which  is  found 
in  early  fetal  life  penetrating  the  brain-case  and  uniting  the  anterior 
part  of  the  |iituitary  body  to  the  lining  membrane  of  the  pliarynx/' 

Symptoms.-— i^ca/.— With  slight  or  even  moderate  tonsillar  en- 
largement there  may  be  few  or  no  symptoms  attributable  to  it*  There 
may  be  simply  an  increased  secretion  of  mucus,  and  a  susceptibility  to 
fresh  anginal  attacks  or  to  severe  tonsillar  manifestations  in  diphtheritic 
or  scarlatinal  attacks. 

The  first  symptom  to  attract  the  attention  is  the  direct  effect  of  naso- 
pharyngeal obstruction — t,  e.  oral  respiration.  This  mouth-breathing 
is  visibly  labored  and  abnormally  audible,  and  is  especially  marked  at 
night,  the  child's  respiration  being  noisy,  snorting,  and  irregular.  Sleep 
IS  disturbed  by  paroxysms  of  dyspnea,  sometimes  due,  perhaps,  to  reflex 
spasm  of  the  glottis.     Nightmare  follows  as  a  result  of  imperfect  aera- 


'16 


DISEASES  OF  THE  iJiaESTlVE  SYSTEM. 


tioti  of  the  blond  which  supplier  the  brain  on  uct'ount  of  the  obstruction 
to  perfect  respiration.  The  act  of  swalh>wing  is  rendered  difficult  by 
the  faueial  obstruction,  and  is  often  painful,  owing  to  the  supernddiMl 
acute  tonsillar  trouble  that  is  so  liable  to  occur  in  the  hypertropbied 
glands.  Indirect  results  of  chronic  tonsillar  enlargernetit  are  a  larviigeiil 
stridor  and  a  croupy  cough*  Sometimes  asthmatic  attacks  eoexL^^t.  tkuA 
seem  ako  to  be  due  to  the  hypertrophy.  An  exces.sive  secretioD  uf 
mucus  in  the  pharynx  is  a  common  symptom,  and  causes  hawking  in 
subjects  past  young  childbooil.  The  hearing  is  often  impaired*  and 
tinnitus  aurium  is  complained  of,  being  the  result  of  pressure  of  the 
growths  against  the  orifice  of  the  Eustachian  tube  or  of  clogging  of  tbe 
tube  with  mucus,  due  to  the  extension  of  inflammation  from  the  niMh 
pharynx. 

Absolute  deafness  may  result,  and  the  senses  of  taste  and  smell  nre 
likewise  diminisheil  or  perverted.  The  signs  of  chronic  tonsillar  enlarge- 
ment and  pharyngeal  adenoid  growths  are  interesting  and  importunt. 
Inspection  of  the  fjuices  will  show  the  tonsils  bulging  as  two  lumps  cov- 
ered with  thick  mucus,  or  the  latter  may  ooze  around  tbe  uvula  from  the 
pharynx.  In  raouth-breathers  of  long  standing  the  superior  dental  arch 
is  narrowed  and  tbe  hard  palate  is  highly  arched.  Tbe  breath  is  fetiJ^ 
owing  to  the  cheesy,  inspissated  exudate  in  tbe  tonsillar  crj^pls.  In 
very  old  cases  a  tonsillar  calculus  may  be  felt,  and  is  the  result  of  cal- 
cification of  the  secretion. 

The  fticial  expressit>n 'is  characteristically  stupid  and  pathetic;  tbe 
disposition  is  dull,  irritable,  and  stubborn :  the  lips  are  thick,  and  ft 
vacant  stare  is  in  the  eyes.  Speech  is  slow,  phonation  nasal  in  equality, 
and  articulation  of  the  nasal  consonants  //  ami  m,  I  and  o,  is  changed  or 
muffled.  Stamtucring  is  not  rarely  associated  with  tonsillar  hypertrophy. 
The  anterior  narcs  may  be  dilated  and  present  a  pinched  appearanct 
above  their  openings. 

The  prolonged  interference  with  normal  respiration  gives  rise  toij 
peculiar  cbest-conforraation.  simulating  that  of  rickets  (rhiekeji-brrai'f). 
Tbe  ribs  are  prominent  anteriorly,  and  there  is  a  marked  forward  angle  i 
at  the  manubrio-gladiolar  junction,  as  well  as  a  grooved  depression  all 
the  ensiform  cartilage.  Depressions  between  the  w  idely-separate<i  ribs  I 
exist  anteriorly  also.  Posteriorly,  and  at  the  base  of  the  chest  in  par* 
ticular,  the  intercostal  spaces  are  practically  absent  on  account  of  the] 
closeness  of  the  ribs.  The  upper  part  of  the  chest  is  very  narrow  and  I 
tbe  sbotilder-bones  ijuite  prominent :  the  antero-posterior  diameters  of  j 
the  thorax  arc  less  than  normal ;   the  sides  are  unusually  eurve<L 

On  percussion  the  hepatic  area  of  dulness  is  diminished  on  the  eheit-| 
w*all,  but  increased  downward  and  to  the  left.      The  first  cardiac  f<ouod 
is  weak.     On   insjiiration  there  is  a  retraction  of  the  intercostal  spaces 
in  the  lower  and  lateral  thoracic  regions.     The  lymphatic  glands  of  the 
neck  may  be  moderately  swollen. 

The   f^eHeral  ^i/mptoms  of  tonsillar  hypertrophy  arc  more  marked 
when  the  growths  exist  in  the  pharyngeal  vault  alone.      Developmental! 
proces.se8  in  children,  such  as  dentition,  and  at  puberty,  particuUrU 
when  the  voice-changes  are  looked  for,  are  often  retanled  or  pcr%'ertrsl 
Anemia,  headache,  especially  during  study,  cardiac  palpitation,  enures^i^j 
and  habit-chorea  of  the  fncial  muscles,  may  be  associatetl  with  gear 
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€apriciou3ness»  mental  lUiluess,  indisposition  to  intellectual  exertion, 
drowsiness,  and  sullen  irritahility.  The  term  iijyrogeaia  lias  been  given 
to  the  loss  of  power  to  concentrate  the  mind  for  any  length  of  time  that 
is  so  charaeteristic  of  these  cases* 

Diagnosis* — Inspection  of  the  fiiuces  will  reveal  enlarged  tonsils. 
It  should  be  borne  in  mind,  however,  that  the  act  of  gagging  often 
causes  the  tonsils  to  rotate  forward  and  inward,  making  them  appear 
larger  really  than  is  the  case.  Adenoid  growths  of  the  pharyngeal 
vault  may  exist  without  tonsillar  enlargement,  and  can  be  detected  by 
posterior  rhinoscopy  or  by  the  insertion  of  the  finger  into  the  naso* 
pharynx ;  the  vegetations  may  thus  t>c  felt  blocking  the  vault, 

Bifferential  Diagnosis. — It  is  important  not  to  attribute  the  obstruc- 
tive symptoms  to  nasal  hypertrophies  or  atresia  or  to  maUijnaHt  growths 
in  the  naao-pharyngeal  space.  The  latter  are  infretjuent  at  the  ages  at 
which  chronic  tonsillar  enlargement  of  the  fauces  and  (ihnrynx  is  most 
apt  to  occur — /.  e,  early  in  life.  Again,  palpation  of  sarcomatous  or 
carcinomatous  growths  gives  marked  differences  in  consistence,  and 
there  are  usually  spontaneous  hemorrhages  and  local  pain  in  attendance 
upon  these  neoplasms.  *'  Thumb-Muckers  '*  differ  from  mouth -breathers 
in  that  in  the  former  the  incisors  are  inclined  forward  and  cause  slight 
protrusion  beneath  the  upper  lip;  the  dental  arch  is  flat.  In  mouth- 
breathers,  however,  the  incisors  are  vertical  or  nearly  sc^  or  incline  sa 
as  to  overlap  each  other;  the  dental  arch  is  high  and  curved  (11.  Allen). 
Retrnpharyngeal  abseem  may  be  confounded  w  itli  tonsillar  enlargement, 
especially  in  children.  But  in  this  disease  the  attacks  of  dyspnea,  the 
dysphagia,  and  the  local  distress  are  more  marked.  Again,  in  the 
pharyngeal  disease  the  swelling  is  in  the  median  line,  pushing  the  soft 
palate  forward  perhaps,  and  on  palpation  it  may  give  a  sense  of  elas- 
ticity or  fluctuation  to  the  finger.  Plight  fever  may  also  he  present. 
PrOgn^OSiS* — Tonsilhtr  hypertrophy  is  not  a  severe  disease  as  re- 
gards life.  There  is,  however,  an  increased  liability  to  contract  colds, 
recurrences  of  follicular  tonsillitis,  attacks  of  diphtheria,  and  severe 
scarlatinal  angina.  The  prognosis  in  acute  respiratory  affections  asso- 
ciated with  chronic  tonsillar  enlargement  is  always  more  or  less  grave. 
Adenoid  growths^  even  when  neglected,  tend  to  lessen  in  size  after 
puberty,  with  a  subsidence  of  local  and  reflex  symptoms.  After  reujoval 
the  growths,  as  a  rule,  do  not  return. 

Tfreatltietlt. — The  old-fashioned  use  of  astringent  ap  fill  cat  ions  is 
probably  useless  when  there  is  any  marked  ciironic  enlargement  of  the 
tonsils,  and  active  surgical  treatment  alone  is  to  be  recommended  for 
the  condition.  The  use  of  absorbents  and  caustics,  either  e'xternally  or 
by  parenchymatous  injection,  is  also  of  doubtful  value,  and  is  objection- 
able on  account  of  the  necessarily  protracted  and  painful  course  of 
treatment. 

There  are  no  more  satisfactory  means  of  doing  radical  good  in  cases 
of  this  kind  than  the  galvano-cautery,  scarification,  and  the  removal  of 
the  tonsils  with  the  tonsillotome,  snare,  or  bistoury.  In  offensive  fol- 
licular disease  applications  of  chromic  acid  may  give  good  results.  Ade- 
noid growths  may  be  removed  by  means  of  the  finger,  curet,  or  forceps. 
Const  it  lit  ional  treatment  is  often  necessary  in  improving  the  nutrition 
of  the  patient.     Good  food,  a  change  of  air,  systematic  bathing,  prudent 
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habits,  careful  dress,  aod  medicinal  tonics  and  alteratives,  as  eod-liter 
oil>  iodid  of  iron,  and  the  hypophosphites,  are  usually  indicated. 


V.  DISEASES  OF  THE   PHARYNX. 
PHARYNGITIS. 

ACUTE   PHARYNGITIS. 
(Pliarifngiti^  Acuta  Simpfex.) 

Definitioti* — An  acute  catarrhal  inflammution  of  the  mucous  menK] 
brane  of  the  pharynx. 

Pathology* — The  raucous  raembrane  is  congested  diffusely  or  m^ 
patches,  and  there  may  be  an  inflammatory  exudate  in,  and  a  consequen 
swelling  of,  the  submueosa  and  the  contained  glandular  structures. 
surface  of  the  membrane  is  more  or  less  coated  with  a  viscid  muoo^pa 

Htiology. — Predisposing  causes  are — age,  it  being  more  fin 
in  adolescence  and  young  adult  life ;  a  depraved  constitution  ;  di^ 
disorders ;  and  a  rheumatic,  gouty,  or  scrofulous  diathesis.     The  asua 
exciting  cause  is  exposure  to  cold  or  sudden  cbanges  of  temperature  I 
and  climate  and  to  irritating  vapors.    An  acute  naso-pharyngeal  catarrhif 
by  bathing  the  pharyngeal  mucosa  with   its  irritating  secretions,  ]l>A|'| 
set  up  the  trouble.      '^^  Epkiemie  pharyn*jitiH''  is  probably  a  manifestv*] 
tion  of  influenza.     Acute  simple  pharyngitis  may   be  a   complication  ] 
of  scarlatina,  measles,  and  small-pox  {exanthematcrwi  phanfngitu)  and 
of  erysipelas  (erysipelatotfs  phar}/nfpti»):  in  the  latter  disease,  moreover, 
it  may  become  gangrenous  or  suppurative, 

Symptotns.^ — Loefrih/,  the  aHeetion  is  ushered  in  with  a  feeling  of  , 
dryness  anil  soreness,  especially  on  swallowing.  With  the  profiuctioQ  a 
of  the  muco-purulent  secretion  a  tickling  sensation  provokes  hawkin*j  or  S 
a  slight  *^  throat  cmtgh  "  and  efforts  at  exspuition.  The  catarrhal  pro- 
cess may  extend  to  the  larynx  and  cause  some  hoarseness,  or  to  the 
Eustachian  tube,  causing  dulness  of  hearing.  Movements  of  the  neck  , 
are  painful  and  stiff,  particularly  if  ihcre  is,  a^  is  often  the  cmse,  slifkl 
involvement  of  the  lymph-ghindH.  Inspection  of  the  throat  shows  tht] 
jifiiiryrix,  often  the  posterior  pillars  of  the  fauces  and  the  soft  palate, 
and  even  the  anterior  pillars  and  tonsillar  surfaces,  to  be  deeply  red* 
dened  and  tumefied ;  the  coursing  veins  are  enlarged,  and  particles  of*  I 
yellowish-white  secretion  appear  here  and  there.  Sometimes  the  ph*^ 
yngeal  follicles  become  subject  to  acute  inflammation,  and  appear 
elevated,  discrete,  shiny   spots  {herpetic  pharyngith — Mackenzie). 

At  the  unset  of  this  affection   there   maybe  chilliness,  followed  bT 
slight  fever,  headache,  an  accelerated  pulse,  a  dry  skin,  and  anorexia. 
The  pharyngeal  symptoms  seldom   last  more  than  from  three  to  five  j 
days,   when  resolution  takes  place,  some  tenderness  of  the  phanmx, 
however,  remaining  for  a  time. 

Diagnosis. — On  examination  of  the  throat  there  should  neither  ke  ^ 
any  difficulty  in  diagnosing  the  affection  nor  any  likelihood  of  confouDd* 
ing  the  affection  with  simple  tonsillitis* 
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The  prognosis  is  always  favorable.  In  weaklj  patients,  however, 
there  is  a  liability  to  subsequent  attacks, 

Treateieat.— In  the  early  stages  sucking  of  small  pieces  of  ice 
does  much  to  allay  the  congestion  and  irritability.  A  spray  of  cocaiu 
or  menthol  in  albolene  {-  per  cent.)  may  also  be  used,  followed  by 
a  4  per  cent,  solution  of  anti pyrin ;  Dobeirs  solution  is  always  to  be 
recommended  for  its  alkaline,  sedative,  and  antiseptic  action.  Swabbing 
the  pbarynx  with  a  silver*nitrate  solution  (gr.  xl  to  the  ounce — 2.59  to 
32.0)  is,  according  to  Sajous,  of  great  benefit. 

When  the  disease  is  well  estal>lisbed  relief  is  often  obtainable  by 
medicated  steam -in  halation,  as  with  the  compound  tincture  of  benzoin. 
In  rheumatic  cases  lozenges  of  guaiac  (gr.  iij — 0.194)  are  useful.  The 
sipping  of  hot  milk  in  which  sodium  bicarbonate  has  been  dissolved  h 
very  soothing  to  the  inflamed  mucosa. 

The  general  treatment  embraces  measures  directed  at  the  fever  and 
the  diathetic  condition.  A  hot  foot-bath  and  a  calomel  purge,  with 
belladonna,  acetanilid,  or  aconite  for  the  fever  and  pain.^  and  sodium 
salicylate  ^gr.  Ix-lxxx — 4.0-5.1 — in  the  twenty- four  hours),  may  be  re- 
quired. The  diet,  of  course,  during  the  height  of  the  attack,  should 
either  be  litjuid  or  semi-solid. 

Persons  susceptible  to  repeated  attacks  must  exercise  caution  in 
regard  to  exposure  to  severe  cold  and  weather- changes,  irritating  vapors, 
and  the  like.  Daily  cold  sponge-baths  may  be  used  to  harden  the  skin. 
Tonic,  nutrient  treatment  is  also  frequently  called  for. 


MEMBRANOUS   PHARYNQITI8. 

{Phar^ntjitU  Croujjosa.) 

Sefitlitiotl. — An  acute  superficial  inflammation  of  the  pharyngeal 
mucosa,  characterized  by  the  formation  of  a  whitish  false  membrane, 
due  usually  to  the  streptococcus. 

Etiology. — The  principal  causes  of  this  form  of  pharyngitis  are 
exposure  of  persons  in  debilitated  liealth  to  cold  or  an  impure  or 
a  septic  atraosj>here,  particularly  during  epidemics  of  such  diseases  aa 
scarlatina. 

Sjrmptoms* — The  local  and  general  symptoms  are  those  of  ordinary 
sore  thri>at,  though  of  a  more  severe  type. 

Diagnosis. — The  pseudomembrane  is  thin,  of  a  yellowish-white 
color,  and  appears  in  small  patches  over  the  pharynx ;  it  is  easily  de- 
tached, and  is  thus  distinguished  from  diphtheria,  with  which  alone  it 
might  be  confounderh  The  presence  of  small  vesicles  or  ulcers  and  the 
absence  of  grave  constitutional  disturbances  are  also  features  in  this 
affection  that  serve  to  differentiate  it  from  diphtheritic  pharyngitis. 

The  progBOSiS  is  favorable. 

Treatment.^ — Local  applications  of  solutions  of  hydrogen  peroxid 
or  potassium  permanganate  (gr.  x  to  the  ounce — 0.648  to  32.0)  are  very 
satisfactory.  For  the  painful  dyi^pliagia  the  sedative  and  soothing  rem- 
edies suggested  for  simple  acute  pharyngitis  may  be  used.  Internally, 
sodium  benzoate  (gr.  v-xv^O. 324-0. 972)  in  glycerin,  elixir  of  calisaya, 
and  salol  have  each  been  recommended.  Tonic  treatment  is  nearly 
always  needed. 
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CHRONIC  PHARYNQITIS. 

Definition. — A  cbronic  inflammation  of  the  mucous  membrane  of 
the  pharynx.  It  may  consist  of  either  a  hypertrophic  or  an  airophie 
involvement  of  the  follicles,  or  both  processes  may  coexist, 

VanetieB. — (a)  Chronic  naso-pharyngeal  catarrh ;  (b)  chronic  hype 
trophic  pharyngitis  or  nnBty-iA\m'ynglth( phart/ngith  sicca);  (c)follicul{ 
or  giunnlar  pharyngitis.      The  hist  named  is  probably  the  re»uU  of,  ujiil 
nearly  always  is  a^^sociated  with,  chronic  simple  (or  hypertrophic)  pha- 
ryngeal (or  naso-phiiryngeal)  catarrh. 

Pathology- — The  mucous  membrane  in  simple  chronic  pharyngitii 
is  either  reddened,  thickened,  and  viscid  (hypertrophic  foim),  or  pal^ 
thin,  and  dry  (atrophic  form);   in  both   iu.stances  dilated   and  toi 
veins  are  prominently  shown.      In  the  follicuhir  variety  the  phj 
mucous  glands  are  swollen  into  little  red,  glistening  nodules  stm 
the  congested  membrane-     The  enlargeil  follicles  are  due  to  a  hyperpl 
of  lymphoid  cells  and  an  accumulation  of  retained  dried-up  secretiois, 

MttologYm — A   protracted  impairment  of  the  general   health, 
cially  in  those  who  over-exert  mentally  and  are  of  sedentary  babita^ 
a  common  predisposing  cause  of  chronic  pharyngitis,      Repyeated 
attacks  may  precede  the  affection,  or  it  may  develop  aubacutely  and  almost 
imperceptibly.     It  is  most  common  in  adolescent  and  middle  life. 

The  exciting  caus(*s  are  frequent  and  prolonged  over- use  and  strain 
of  the  voice  in  clergymen,  singers,  teachers,  army-officers,  and  street- 
venders;  irritation  from  tobacco-smoke,  chemical  vapors,  and  continued 
exposure  to  cold  air:  and  perhaps  the  persistent  swallowing  of  veryhal 
or  cold  foods,  stimulants,  or  .spicy  articles. 

Symptoms. — In  alt  varieties  of  chronic  pharyngitis  the  local  dis- 
comfort is  often  very  slight,  and  more  annoying  than  painful,  except 
wheTi  an  exacerbation  takes  place.  It  is  a  particularly  uncomfortablt 
condition  in  those  whose  occupation  requires  more  or  less  constant  ose 
of  the  voice.  There  is  a  sensation  of  dryness  and  tickling  or  burning 
in  the  throat  and  the  desire  to  clear  the  throat  of  sticky  mucus  l>y 
hawking  or  a  short  cough.  These  symptoms  are  usually  worse  on  risiag 
in  the  morning,  especially  if  some  unfavorable  influence  has  been  ex* 
erted  during  the  night  previous,  the  throat  being  dry  and  a  viscid  secre- 
tion having  collected-     Swallowing  is  seldom  interfered  with. 

If  the  larynx  is  somewhat  aftected  by  extension  of  the  pharyngeil 
inflammation,  hoarseness  and  a  dry,  hacking  cough  are  produced.  Alter 
using  the  voice  there  is  a  sense  of  fatigue,  with  huskiness  and  quite 
often  some  irritability. 

The  local  appearances  of  chronic  pharyngitis  vary  according  in  the 
form  of  the  affection  present  in  the  case.  In  chronic  catarrh  of  tbf 
pharynx  a  considerable  collection  of  muco-pus  is  seen  adhering  to  \ht 
mucosa  an<l  extending  downward  from  the  posterior  nares.  The  seoMi 
of  hearing  and  taste  may  be  imj)aired.  The  uvula  is  frequently  efenf* 
ated,  and  its  tip  may  rest  on  the  base  of  the  tongue.  A  na«al  intona- 
tion of  the  voice  is  sometimes  provoked.  The  posterior  nares  as  «<en 
by  the  rhinal  mirror  are  often  stopped  up  by  foul  secretions  or  bv 
hypertrophy  of  the  nasal  mucous  membrane.  Headache  and  attack* 
of  vertigo  may  occur. 
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Chrornic  hypertrophic  pharf/ngit is  nnd  follicular  pharyngitis  (^'' eler(/f/- 
maji'g  sore  throat  ")  are  comraooly  assocititerL  The  thickened,  reddened, 
pimply,  vein-coursed  appearance  of  the  inueof*^  is  charaeteristic.  The 
follicles  may  be  seen  sometimes  as  polypoid  elevations,  and  the  pharyn- 
geal tonsil  may  be  found  by  the  finger  to  be  enlarged  (Kolliker). 

In  the  drVi  atrophic  phari/ngitiH  that  occurs  more  often  in  later  life, 
and  as  a  seijiiel  of  the  simple  chronic  or  follicuhir  variety,  a  pjile.  smooth, 
relaxed,  lustrous,  and  often  (juite  juiinful  in  cm  h  rune  is  observed. 

The  general  siymptoms  are  usually  those  of  a  weak,  dehilitatedj  nerv- 
ous constitution,  though  in  mild  cases  the  general  health  may  be  unim- 
paired.     In  atrophic  pharyngitis  considerable  cachexia  may  he  present, 

I>iag^OSis. — Care  shoubl  be  exercised  in  discriminating  the  variety 
of  chronic  pharyngitis  present  in  any  given  case,  so  that  the  treatment 
may  be  planned  aecordingly.  Careful  and  repeated  inspection  of  the 
throat  must  render  the  diagnosis  easy  unless  ulceration  has  taken  place: 
in  such  cases  a  tubercnloua  or  syphilitic  sore  throat  must  be  eliminated  hy 
the  superficial  characteT  of  the  ulcers,  by  their  ready  response  to  proper 
treatment,  by  the  history  of  the  case  as  to  specificity,  and  by  the  ab- 
eence  of  marked  pain  or  constitutional  or  pulmonary  symptoms  pointing 
to  tuberculosis. 

Prognosis. — This  should  be  guarded  as  to  cure,  on  account  of  the 
stubborn  resistance  to  treatment  and  the  difficulty  in  removing  unfavor- 
able influences.  Acute  exacerbations  are  liable  to  recur  unless  rigid 
prudence  and  caution  are  practised  at  all  times  iu  avoiding  the  cause  of 
the  trouble. 

Treatment,— The  local  use  of  astringent  and  alkaline  antiseptic 
sprays  or  of  the  nasal  douche  is  usually  recommended,  but  has  only  a 
palliative  effect.  Silver-nitrate  cauterization  may  be  tried.  The  only 
eflTectual  means,  however,  of  curing  the  follicular  or  hypertrophic  variety 
is  that  used  by  most  throat-specialists — namely,  the  wire  galvano-  or 
actual  cautery.  Applications  of  silver  nitrate  (gr;  x  to  the  ounce — 0,648 
to  32,0)  and  the  internal  use  of  the  oleo resin  of  cubebs  Imve  been  recom- 
mended for  the  atrophic  pharyngitis.  Insufflation  of  powdered  tannin 
or  alum  is  also  of  service. 

tSysteJuie  diMurbitneefi  need  attention  according  as  they  present  them- 
selves. Mineral  baths  are  sometimes  of  great  benefit,  and  tonics  are 
usually  indicated.  It  is  of  prime  importance  thut  all  irritating  causal 
factors  be  removed  or  avoided  before  any  favorable  results  cmu  he 
hoped  for  from  local  ajiplications.  Tobacco-smokers  and  topers  must 
deny  themselves  their  habitual  luxuries.  Krause  and  Meryng  recom- 
mend with  favor  curetting  and  the  application  of  lactic  acid  to  super- 
ficial  tuberculous  ulcers. 


ACUTE  INFECTIOUS  PHLECMON  OP  THE  THROAT 

Definition-— An  intlammation  of  the  pharyngeal  mucosa  that  passes 
rapidly  into  u  suppurative  process. 

Its  etiology  is  not  definitely  known.  I  have  met  with  no  cases 
except  in  my  hospital  wards,  though  they  doubtless  occur  in  general 
medical  practice.     The  clinical  features  have  been  described  by  Senator. 

The  symptoms  are  sudden  in  their  onset  and  quite  intense.     They 
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mre  severe  soreness  of  the  thront,  dysphagia,  and  hoarseDess,  as  a  mii^ 
in  advanced  osiaes  there  has  been  diffieylt  respiration.  Inspection  shoi 
the  pharynx  to  be  deeply  injected  and  the  seat  of  marked  infianiiiifttorjj 
edema»  the  neck  appearing  greatly  swollen  as  well.  The  general  die- 1 
turhance  is  correspondingly  severe. 

The  treatment  i^  wholly  ayniptomatic. 


RETROPHARYNaEAL  ABSCESS. 

Definition  and  Pathology.— A  aupptirative  inflammation  of  thi 

connective  tissue  lying  anterior  to  the  cervical  spinal  column. 

The  disease  is  rare,  though  it  is  relatively  most  common  before  ti 
years  of  age.     It   is  usually  a   primary   affection,    occurring  wiihoai 
assignable  cause,   but  a  certain   proportion  of  instances   are  doubtJc 
caused  by  caries  of  the  cervical  vertebne.      It  may  rarely  be  seeond 
to  any  of  the  njiecifie  fevers. 

The  symptoms  are  pain  in  swallowing,  impeded  respiration, 
becoming  stertorous  in  character,  the  dyspnea  meanwhile  constantly  in 
creasing.  There  may  be  cough,  and  the  voice  may  present  abnonna 
characteristics.  The  signs  of  stenosis  finally  declare  themselves  wit 
considenihle  violence,  and  an  examination  of  the  pharynx  usually  serve 
to  make  the  diagnosis  positive ;  the  projecting  tumor  is  visible,  and  th 
palpating  finger  readily  detects  fluctuation.  In  infants,  however,  thif 
procedure  mny  he  attended  with  great  difficulty. 

The  conrse  of  the  disease  may  be  acute,  lasting  one  or  two  weeks: 
more  frei|uenth%  however,  it  is  subacute  (rarely  ehrotiic),  as,  for  example^ 
when  it  is  due  to  caries  of  the  vertebra*. 

The  prognosis  is  favorable  in  all  eases  that  are  early  and  properly 
diagnosticated.  If  unrecognized  until  the  biter  stages  have  been  run, 
suffocation  may  ensue,  or  in  the  event  of  spontaneous  rupture  pus 
pour  into  the  larynx   and  cause  death   by  asphyxia. 

Treatment. — As  soon  as  fluctuation  is  lietected  the  abscess  shonMj 
be  freely  opened,  and  preferably,  as  a  rule,  through  the  mouth  by  mcwnti 
of  a  guarded  bistoury.  The  throat,  after  the  abscess  is  tboroagliijj 
evacuated,  should  be  washed  out  with  some  mild  antiseptic  solution  I 
(salicylic  acid  2  per  cent,  or  boracie  acid  2  per  cent.).  When  pointing j 
occurs  at  the  side  of  the  neck,  as  sometimes  happens,  the  incision  sbaaldl 
be  made  through  the  skin  in  that  locality.  Constitutional  indicationi] 
are  to  be  fulfilled  in  accordance  with  general  principles,  and  the  streagtll} 
of  the  patient  is  to  be  maintained  by  a  highly  nutritious  dietary. 


VI.    DISEASES  OF  THE  ESOPHAGUS. 
ESOPHAGITIS. 

ACUTE   ESOPHAGITIS. 

Definition.^ — An  acute  inflammation   affecting  either  the   ma 
membrane  or  submucous  tissues  of  the  esophagus,  or  both. 

Pathology. — The  ordinary  morbid  changes  of  an  acute  e^iophagtt^ 
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those  of  a  simple  catarrluil  mih 


aatioti  of  the  mucosa.  It  is  rather 
chiinicteristic  of  tlje  condition  that  there  is  no  increaBed  seeretion.  a 
spofj|2;tness  an«l  rapid  desqiiaraation  of  the  epithelium  taking  plaee  in- 
stead, and  causing  a  granular  appearance  of  the  membrane.  Occasion- 
ally the  mucous  glands  are  swollen,  and  may  break  down,  with  the  for- 
mation of  small  follicular  ulcers.  Catarrhal  erosions  may  also  be  seen 
here  and  there.  A  croupous  or  diphtheritic  exudate  is  seldom  found 
in  the  lower  portion  of  the  esophagus,  and  small-pox  pustules  are 
rareh%  if  ever,  seen,  A  diffuse  or  circumscribed  purulent  in  Ham  mat  ion 
of  the  submncosa  may  dissect  up  the  mucous  membrane  so  as  to  consid- 
erably diminish  the  esophageal  caliber;  pus  is  usually  discharged  into 
the  tube.  In  severe  cases  of  poisoning  {corromve  esophagith)  sloughing 
may  extend  into  the  muscular  layer,  and  may  produce  a  foul,  dark,  hem- 
orrhagic mass.  A  fibrinous  cast  of  the  gullet  has  been  vomited  up  by  an 
hysteric  woman  (Birch-Hirschfeld), 

Etiology. — The  causes  of  acute  esophagi tis,  other  than  traumatic, 
are  rare.  Tnder  the  latter  are  included  the  mechanical^  thermal^  and 
chemical  irritants,  such  as  the  presence  of  foreign  bodies  and  the  swal- 
lowing of  hot  lii|uids,  corrosive  poisons,  **  concentrated  lye/'  mineral 
acids,  and  arsenic.  The  condition  may  also  be  the  result  of  the  follow- 
ing: {a)  an  extension  of  catarrhal  inflammation  of  the  pharynx;  (h) 
specific  infectious  fevers*  as  typhoid,  typhus,  and  pneumonitis;  {e)  diph- 
theria ( /iMeudo-membranoui!  ettophaiptin)  by  the  extension  of  pharyngeal 
diphtheria :  (if)  small-pox,  giving  rise  to  a  pustular  inflammation  of  the 
gullet ;  (r)  local  disease,  as  carcinoma  of  the  esophagus,  glandular  or 
vertehral  abscess,  or  laryngeal  perichondritis  (Strlimpelll 

Symptoms-- — Pain  during  deglutition  may  be  referred  to  the  region 
of  the  esophagus,  and  a  steady,  dull  pain  may  exist  beneath  the  sternum. 
Dysphagia  and  regurgitation  of  food  may  be  caused  by  spasm  in  severe 
cases.  Mucus,  blood,  and  pus  may  be  discharged  later.  The  absence 
or  mildness  of  pain  is  not  a  true  indication  of  the  gravity  and  extent  of 
esophageal  infiammation. 

AW/«**^r.— Simple  catarrhal  or  follicular  ulcers  may  appear,  and  the 
necrotic  form  of  the  disease  may  be  followed  by  suppurating  ulcers, 
which,  if  healing  takes  place,  may  cause  cicatricial  stenosis. 

Diagnosis. — This  may  be  based  upon  the  localisation  of  pain, 
especially  during  deglutition  ;  upon  the  pain  occasioned  by  the  passage 
of  the  esophageal  sisound  :  and  upon  the  mucus,  blood,  or  pus  adherent 
to  its  bulb  on  withdrawal,  provided  carcinoma  at  the  cardiac  orifice  of 
the  stomach  can  be  excluded.  The  expulsion  of  a  pseudo-membrane 
(diphtheritic)  from  tlie  gullet  should  be  differentiated  from  esophago- 
mycosis  (thrusli),  especially  in  children.  The  diagnosis  of  the  particu- 
lar form  of  eso|diagitis  will  depend  upon  the  facts  elicited  relating  to 
the  etiology. 

The  prognosis  is  good  in  mild  cases^  and  should  be  guarded  in 
those  associated  with  grave  disease.  Death  may  occur  in  either  the 
purulent  or  necrotic  form. 

Treatmetit-^This  is  entirely  symptomatic,  and  in  severe  cases  is 
of  little  vidue-  A  soft,  bland  diet,  preferably  of  milk,  may  be  borne  in 
ordinary  instances;  if  not,  rectal  alimentation  should  be  resorted  to. 
For  the  mild  cases  swallowing  of  bits  of  ice,  and  later  of  warm  demul- 


724 


DISEASES  OF  THE  DWESTIVE  SYSTEM 


cent  drinks,  should  be  recommended.  In  caaes  of  marked  pain  aad 
esophageal  spasm  relief  may  be  afforded  by  a  hypodermic  iDJeetioD  of 
morphin  and  a  tropin. 

CHRONIC  BBOPHAOrnS. 

Chronic  catarrh  of  the  gullet  may  result  from  continued  irritatioa 
by  the  causes  of  the  acute  form,  and  also  from  passive  congei*tiou  due  to 
hepatic  cirrhosis,  chronic  cardiac  or  renal  disease.  The  last*namc*d  c<»u- 
ditiona  may  also  cause  varicose  esophageal  veins,  and  fatal  hemorrhage 
may  result  therefrom.  The  increased  mucous  secretion  may  cause  eruc- 
tations and  nausea. 

Pv»ljmrtem  evidence  of  esophagitie,  either  acute  or  chronic,  is  found 
with  extreme  rarity* 


ULCER  OP  THE  ESOPHAGUS. 

This  is  a  consequence  of  a  simple  or  follicular  catarrh  of  the  gullet 
or  of  gangrene.  *'  Catarrhal  erosions  "  an<l  follicular  ulcers  may  occur 
in  numbers,  and  necrotic  ulcers  may  occur  in  bedridden  persons  opposite 
the  cricoid  cartilage.  The  extensive  purulent  ulceration  following  the 
separation  of  necrotic  sloughs  may  heal  and  cause  contraction  and 
marked  stenosis  of  the  tube.  Ulcers  simulating  those  occurring  in  the 
stomach  (uheres  ejc  di(festione)  may  sometimes  be  found  at  the  lower  end 
of  the  esophagus.  PoJttmortem  digestion,  however,  must  not  be  mi§- 
taken  for  peptic  ulceration.  There  may  be  pain  or  localized  points  of 
tenderness  on  the  passage  of  the  esophageal  bougie,  with  some  pus  and 
blood  on  the  bulb  after  its  withdrawal.  Rest  from  swallowing  should 
be  secured  as  far  as  possible.  The  sipping  of  hot  milk  may  be  sooth* 
ing,  and  the  slow  swallowing  of  mild  boric-acid  and  sodium-bicarbonate 
solutions,  or  of  glycozone,  may  be  tried  with  benetit. 


n 


OAROmOMA  OP  THE  ESOPHAGUS. 

This  is  the  most  fre<|uent  affection  of  the  tube,  and,  as  it  is  the  com- 
monest cause  of  ."Stenosis,  it  is  important  from  a  diagnostic  standpoint. 

Pathology. — Carcinoma  of  the  esophagus  i^  primary  and  of  an  rpi- 
theliomatous  nature*  the  mucous  membrane  here  being  composed  of  pave- 
ment-cells. The  new  growth  affects  the  mucosa  first,  and  then,  increasiiig 
in  size  and  causing  ulceration,  it  may  involve  the  entire  circumference 
of  the  tube  like  a  ring-like  mass.  This  may  eitiier  he  hard,  dense,  and 
fibrous,  or  soft  and  jelly-like.  The  esophageal  lumen  is  markedly  dimin- 
ished as  a  rule,  although  disintegrating  tdceration  or  ''flat  '*  carcinoma 
may  encroach  upon  the  caliber  but  very  little.  There  may  be  a  diffuse 
dilatation  of  the  esophagus  above  the  growth,  as  well  as  an  hypertrophy 
of  the  circular  muscular  fibers.  The  cancerous  tumor  is  found  moil 
commonly  in  the  middle  and  lower  thirds  of  the  esophagus. 


CARCINOMA    OF  TUB  ESOPHAGUS. 
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etiology* — The  prediMpowinq  eaimeM  of  eaopliageal  carcinoma  are  age 
and  se\,  mules  past  forty  years  of  age  being  the  usual  subjecta  of  this 
neoplafim*  The  ejriting  eaune^  are  of  nneertain  origin.  It  has  been 
alleged  that  various  forms  of  protracted  irritation  of  the  mucous  mem- 
brane may  cause  the  development  of  carcinoma  :  and  especially  has  thia 
point  been  maintained  in  connection  with  the  frerjuent  occurrence  of 
carcinoma  of  the  gullet  in  topers.     It  is  also  believed  by  some  that  as 

Sastric  carcinoma  m»y  develop  from  the  scars  of  old  ulcers,  a  like  con- 
it  ion  in  the  esophagus  may  act  as  a  nucleus  for  a  carcinomatous  growth 
in  that  structure  also, 

Symptoins,— Dysphagia  is  the  earliest  symptom  of  esophageal  car- 
cinoma with  beginning  stenosis  of  the  tube.  This  gradually  and  steadily 
increases^  so  that  liijuids  alone  can  be  swallowed,  and  later  regurgitation 
even  of  li<|uid  foods  takes  place.  There  may  be  considerable  pain  in 
some  cases. 

The  ejecta  may  contain  cancerous  fragments*  blood,  and  mucus.  The 
dysphagic  symptoms  may  subside  spontaneously,  owing  to  the  disinte- 
gration and  ulceration  of  the  growth,  or  the  dysphagia  may  be  so  slight 
as  to  be  masked  by  the  prominent  symptoms  of  hepatic  or  pulmonary 
carcinoma  and  gangrene  secondary  to  a  very  Hat  esophageal  carcinoma. 
Or,  without  secondary  manifestations  of  such  a  growth,  the  esophageal 
symptoms  may  rarely  be  latent.     The  cervical  glands  may  be  enlarged. 

The  most  important  general  symptom  of  esophageal  carcinoma,  as  of 
this  malignant  growth  elsewhere,  is  the  progressive  emaciation,  which 
increases  with  the  stenosis  and  obstruction  to  the  entrance  of  nourish- 
ment into  the  stomach.  Though  seemingly  anemic,  the  patient  s  blood 
may  contain  an  excessive  number  of  corpuscles  in  a  given  bulk.  This  is 
due  to  inspissation  from  failure  to  absorb  water  and  food  into  the  bodv. 

CotUTBe,  Duration,  and  Termination.— The  disease  is  chronic, 
becoming  progressively  worse,  and  is  often  beset  with  grave  complica- 
tions {vide  infra).  It  sebiom  lasts  longer  than  one  and  a  half  years, 
and  the  duration  of  medullary  carcinoma  of  the  gullet  is  usually  much 
shorter.  A  fata!  ending  is  inevitable,  by  inanition  and  exhaustion,  or 
as  the  result  of  metastasis  and  secondary  complications. 

Complications, — These  follow  extension  of  the  cancerous  growth 
to  neighboring  purts.  Thus,  involvement  of  the  larynx,  trachea,  and 
bronchi  has  been  noted.  The  cancerous  ulcer  may  also  perforate  the 
pleura,  the  pericardium,  or  the  aorta  or  its  branches,  and  cause  fatal 
hemorrhage.  The  vertebrie  have  been  eroded,  and  compression  of  the 
cord,  with  resulting  paraplegia,  may  take  place. 

Paralysis  of  the  vocal  conls  may  be  the  eifect  of  pressure  by  the 
growth  upon  the  recurrent  laryngeal  nerve;  most  fref|uently  pulmonary 
gangrene  is  due  to  perforation  of  the  lung  or  to  the  inspiration  of  can- 
cerous and  decomposing  particles  that  have  been  regurgitated, 

Diagnosis* — As  the  dysphagia  is  a  symj>tom  of  paramount  im- 
portance in  the  diagnosis  of  esophageal  carcinoma,  all  otlier  causes  of 
the  symptoms  must  be  excluded.  Thus,  enlarged  tonsils,  pharyngeal 
tumors,  pressure  fnun  without  by  cervicnl  intrathoracic  tumors,  as  aneur- 
ysm, or  by  displacement  of  the  sternal  end  of  the  clavicle,  and  the 
presence  of  foreign  bodies  or  cicatricial  strictures  of  the  gullet, — all  fig- 
ure in  the  production  of  difficult  deglutition.     The  history  of  the  case, 
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the  age  of  the  patietit,  the  progressive  emaciation  (eaucerous  cachexia), 
and  toe  obstinately  increasing  dysphagia  will  enable  us  to  exclude  the 
other  affections  named.  In  using  the  esophageal  bougie  for  diagnostic 
purposes  great  care  i?hoiild  be  exercised,  as  an  aneurysm  may  thu*  be 
ruptured  or  a  deeply  ulcerated  carcinoma  perforated.  The  withdmwal 
of  cancerous  tissue  upon  the  bulb  will  decide  the  case.  The  esophago- 
scope  may  be  useful  in  certain  cases^  but  requires  great  care  and  special 

The  pro£^asis  is  hopeless,  and  the  supervention  of  grave  compli- 
cations or  pulmonary  gangrene  renders  the  chances  of  an  early  demiw 
very  probable. 

Treatment. — This  is  essentially  symptomatic  and  sustent;itive.  If 
feeding  by  the  mouth  is  difficult  on  account  of  the  extreme  ^tenosii^ 
although  permitting  the  pavssage  of  an  esophageal  tube,  the  latter  may 
be  used  for  the  passage  of  li*juid  nourishment.  Rectal  feeding  ma? 
later  become  imperative.  The  mechanical  treatment  of  the  i*anceroiii 
stricture  by  the  passage  of  the  graduated  esophageal  bougie  is  seldom 
of  any  avail,  although  temporary  improvement  may  perhaps  be  obtained. 
Soft,  disintegrating,  and  ulcerating  carcinoma  should  thus  be  treated, 
though  with  the  absence  of  any  force  whatsoever,  lest  perforation  take 
place.  The  performance  of  esophagostomy  may  prolong  life  Id  some 
cases. 


EUFTURE  OP  THE  ESOPHAGUS. 

The  first  recorded  case  of  this  rare  condition  occurred  under  the  ob- 
servation of  Boerhaave  in  1724  in  the  person  of  the  Baron  Wassemar. 

Pathology, — Softening,  together  with  a  great  friability,  of  the 
esophageal  walls  may  be  found,  this  probably  being  the  effect  produced 
by  the  solvent  action  of  the  gastric  juice  upon  the  mucous  membrane  at 
a  time  when  the  local  circulation  is  disturbed  and  the  vitality  of  the 
tissues  thus  IcBsened. 

The  pmtmortem  evidence  of  this  accident  consists  of  a  longitudinal 
(as  a  rale)  tear  about  5  cm.  (2  inches)  in  length,  and  situated  in  the 
lower  half  of  the  esophagus.  Food  and  air  may  be  found  to  have  es- 
caped itito  the  left  pleural  cavity,  and  unless  death  occur  at  an  earlv 
date  signs  of  secondary  purulent  inUammation  will  probably  be  noticed. 
Po»t mortem  digestion  of  the  esophagus  is  more  common  (Osier).  The 
perforation  is  often  quite  large,  and  is  located  in  the  posterior  wall  of 
tlie  ttibe. 

Etiology.— Softening  of  the  walls  of  the  gullet  (etophat/o^malaeia) 
is  suggested  by  Zenker  as  a  condition  tbat  always  precedes  spontane- 
ous rupture,  so  called.  The  exciting  cause  is  believed  to  be  violent  and 
persistent  vomiting  after  a  particularly  heavy  meal  or  during  acute 
alcoliolism. 

SymptOUis* — These  come  on  suddenly  or  soon  after  a  full  meal. 
and  commence  with  nausea  and  very  severe  vomiting,  accompanied  by 
great  ptiiri  and  rapid  ami  extreme  collapse  of  the  whole  bod  v.  dn©  Uy 
the  shock.  A  cutaneous  emphysema  of  the  neck  and  chest  is  manifested 
soon  after  the  rupture. 
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The  diagnosis^  if  made  at  all,  must  rest  upon  the  clinical  history. 
Death  ttsually  takes  place  in  a  few  hours,  or  days  at  the  most,  and  the 
progtiosis  h  necessarily  hopeless. 

The  treattnent  is  equally  so  in  the  present  status  of  surgery.  Pain, 
if  excruciating,  should  be  dulled  by  the  hypodermic  administration  of 
morphin. 


NEUROSES  OP  THE  ESOPHAGUS. 

MTJSCUI^R   SPASM. 
(Ejfophagijfmua.) 

Ilefinitiotl,' — A  spasmodic  contraction  of  the  muscular  layer  of  the 

esophaf^ys. 

Etiology. — It  is  almost  always  a  secondary  affection,  met  with  not 
infrequently  in  hysteria,  hydrophobia-^  and  rarely  in  chorea  and  epilepsy. 
I  have  seen  one  instance  of  the  idiopathic  form  of  the  disease  in  a  female 
possessing  a  highly  neurotic  constitution.  In  this  case  the  esophageal 
bougie  could  he  passed  only  with  a  great  deal  of  difficulty  during  the 
spasm :  when  this  relaxed,  the  bougie  glided  into  the  stomach  without 
meeting  with  any  noticeable  resistance.  It  has  usually  been  observed 
in  aged  males,  and  especially  in  those  suffering  from  hypochondriasis. 
It  may  be  due  to  reflex  causes,  originating,  for  example,  in  the  uterus; 
thus,  in  some  cases,  it  occurs  only  during  the  pregnant  state. 

SyTllptoms,— The  chief  subjective  characteristic  is  dysphagia.  Al- 
though liquids  can  be  swallowed,  solids,  as  a  rule,  cannot.  Post-sternal 
pain  is  sometimes  noticeiL  and  choking  signs  are  <|uite  common.  In  the 
hysteric  variety  emotional  disturbances  are  found  among  the  prodromata, 
and  most  probably  bear  a  causal  relation. 

IHag^OSiS. — ^^The  etiologic  factors  must  be  carefully  weighed  in 
connection  with  the  symptoms  and  the  valuable  testimony  gained  by 
the  use  of  the  sound.  The  bougie  on  reaching  the  constriction  is  rather 
tightly  gripped,  though  gentle  pressure  soon  causes  it  to  relax.  After 
the  subjective  symptoms  and  spasm  are  over  the  sound  passes  without 
the  sliglitest  difficulty,  providing  a  point  of  the  greatest  diagnostic 
import.  The  elderly  hypochondriac  is,  as  before  stated,  liable  to 
develop  a  similar  condition,  which  must  not  be  confounded  with  true 
cancerous  stricture. 

The  prognosis  is  good. 

The  treatment  is  directed  to  the  disease  on  which  the  condition  is 
found  to  depend,  and  this  must  receive  careful  attention.  The  sound 
should  be  used  as  previously  indicated  under  the  discussion  of  Esopha- 
geal Stricture.  Its  passage  has  often  been  followed  by  speedy  and  per- 
manent cures. 

PABALYSIS  OF  THE  BBOPHAGUS/ 

In  extensive  bulbar  paralysis,  when  adjacent  parts  are  involved,  we 
may  infer  the  existence  of  esophageal  implication,  though  there  be  no 

'  For  remarks  on  the  treatment  of  thb  complaint  the  readier  ia  refeired  to  section  oa 
Nervous  DiijeaM«. 
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objective  evidence  to  adduce  in  confirmation.  Doubtless  the  efiophagm 
rarely  shares  in  post-diphtheritie  paralysis  also.  Dysphagia  is  the  lead- 
ing symptom.  An  invaluable  peculiarity  belonging  to  dipbtberitfc 
paralysis  is  the  fact  that  solids  are  more  readily  swallowed  than  Iic)ai(k 


DILATATION  OF  THE  ESOPHAGUS 

Pathology  and  Etiology, — Diftuse  dilatation  of  the  esophagus  U 

usually  secondary  to  stricture  at  or  near  the  cardiac  orifice.  Id  accord- 
ance with  the  common  law  of  compensation,  the  first  effect  of  the  st€ttoAis 
is  to  engender  bypcrtrophy  of  the  mui^cular  layer  above  it  with  a  view 
of  overcoming  tlie  resistance  catK^ed  by  the  obstruction.  The  wall  of  the 
esophagu.s  becomes  thickened,  and  the  tube  is  generally  somewhat  nar- 
roweil,  above  the  seat  of  the  stenosis ;  but  finally,  as  a  result  of  ilegen- 
erative  changes,  the  muscular  coat  weakens,  the  esophagus  dilates,  and 
food  accumulates  above  the  stricture — a  condition  that,  once  begun, 
progresses* 

Cotiffeniial  diiatfttwiu  in  which  the  whole  extent  of  the  tube  partici- 

i)atGs,  has  also  been  met  with,  though  such  a  condition  is  rare  indeed* 
X  sometimes  results  from  fatty  degeneration  of  the  muscular  wall,  and 
a  predisposition  to  the  complaint  may  be  acquired  as  the  result  of  injury 
or  prior  intiamination. 

Symptoms. — The  essential  symptom  is  chronic  dtfitphagia.  When 
dilatation  follows  stenosis  the  jvatient  often  locates  the  point  at  which 
the  food  lodges  in  the  esophagus.  Most  of  the  ingesta  are  regurgitated 
several  hours  after  eating,  and  this  process  is  often  attended  by  more  or 
leas  severe  strangling.  The  eHophagcal  sound  comes  upon  the  stricture, 
and  is  either  gripped  firmly  or  totally  resisted :  in  the  latter  event  the 
bulb  can  be  moved  about  above  this  point  with  abnormal  freedom.  In  the 
rare  cases  of  s]>indle-shaped  dilatation  without  stenosis  the  sound  usually 
detects  no  obstacle  on  its  way  into  the  stomach,  A  sac  is  occasional  It 
formed*  however,  as  the  result  of  localized  bulging  of  the  paralyxe<l  wall* 
in  which  food  may  collect  or  the  exploring  sound  may  catch,  thus  lead* 
ing  to  erroneous  inferences*  Dyspliagia  is  present,  though  it  pre- 
sents peculiarities,  in  that  the  food  may  either  pass  down  very 
until  it  readies  the  stomach,  or  it  may  tind  its  way  down  for  aami 
tarice  and  then  lodge  in  the  shallow  pouch,  as  above  described.  In  thd 
latter  event  the  food  may  be  gulped  up  from  time  to  time.  If  the  sound 
can  be  easily  introduced  into  the  stomach,  we  may  safely  climinite 
stricture  as  the  cause  of  the  dilatation. 

The  prognosis  is  good  as  long  as  sufficient  food  can  be  gotten  iai^ 
the  stomach  for  the  support  of  life. 

Treatment. — The  cliief  object  in  the  treatment  of  this  condition  is 
to  keep  the  patient  well  nourished.  If  sufficient  food  cannot  he  swal- 
lowed, a  Symond's  tube  shmild  be  inserted  and  nourishment  given 
through  it ;  and  when  this  mode  of  feeding  is  no  longer  feasible,  the 
physician  has  to  choose  between  gastrostomy  and  rectal  feeding.  There 
can  be  no  doubt  that  by  means  of  nutrient  enemata  nutrition  maj_hi 
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fairly  well  maintained  for  ii  considerable  period  of  time,  but  not  indef- 
initely^ as  these  cases  would  8eem  to  demand.  In  the  hands  of  a  com- 
petent surgeon,  on  the  other  hand,  gastrostomy  is  often  fruitful  of 
brilliant  results.  Galvanism  has  been  recommended  on  high  authority, 
but  I  cannot  speak  from  personal  experience  in  its  use.  Local  lesions, 
when  present,  must  be  dealt  with  in  accordanee  with  the  rules  govern- 
ing the  treatment  of  the  several  causal  conditions. 


ESOPHAGEAL  DIVERTIOULUM. 

{Fhartfutjwde.) 

Definition. — A  circumscribed  sac  in  the  wall  of  the  esophagus. 
Pathology  and  Etiology.— Two  varieties  are  met  with,  which 
Zenker  has  termed  pn'^inire  and  iraction  diverticula ;  the  latter  are  rare. 
Diverticula  that  occur  at  or  near  the  inferior  eonstrietor,  and  more  par- 
ticularly the  larger  ones,  are  cofigi'nita/  m  origin*  When  avquired  they 
are  the  result  of  a  localised  lesion  in  the  muscular  coat,  through  which 
the  mucous  membrane  bulges  like  a  hernia-  This  is  owing  to  repeated 
slight  pressure  occasioned  by  the  passage  of  food*  When  once  such  a 
process  is  started,  various  factors  tend  to  continually  enlarge  the  pouch. 
Chief  among  these  are  the  morsels  of  food  that  find  lodgement  and 
naturally  tend  to  augment  the  size  of  the  diverticuhim  by  dragging  it 
downward.  The  sac  may  fituilly  attain  a  diameter  of  not  less  than  4 
inches  (10  cm.).  Its  situation  is  nearly  always  on  the  posterior  wall  at 
the  pharyugo-esophageal  junction,  and  its  form  is  usually  saccular  or 
pear-shaped.  Most  instances  have  been  met  with  in  males  after  middle 
life.  The  cause  of  the  weakened  urea  at  which  the  divert iciilum  occurs 
is  to  be  found  sometimes  in  injury,  but  more  frequently  in  an  auteeedent 
inflammation.  Histologic  changes  are  observed  only  in  the  mucous  and 
submucous  layers,  these  anatomic  elements  together  forming  the  pouch. 

Traction  diverticula  are  produced  by  the  fringe  of  tissues  that  often 
becomes  adherent  to  the  upper  aspect  of  the  esophagus,  and  from  their 
mode  of  occurrence  they  will  obviously  be  more  or  less  liiimei-shaped. 
Their  dimensions  are  small.  They  are  nujre  common  in  children  than 
in  adults*  for  the  reason  that  in  the  former,  more  frec{uently  than  in  the 
latter*  do  the  bronchial  glands  suppurate,  with  subsequent  cicatrization. 
This  circumstance  affords  au  explanation  of  the  tact  that  traction  diver- 
ticula  are  usually  seated  on  the  anterior  wall  of  the  esophagus,  near  the 
bifurcation  of  the  trachea. 

Clinical  History. —  Tract  km  diverticula  do  not,  as  a  rule,  give  rise 
to  clinical  Miiiptoms.  Exceptionally,  however,  a.s  the  result  of  the 
mechanical  irritation  caused  by  hits  of  food  that  are  retained  in  these 
funnels,  ulceration  may  occur  and  be  followed  by  perforation  of  their 
apices.  In  this  manner  the  main  bronchi  are  often  perforated  (causing 
pneumonia  and  puhuonary  gangrene),  hIso  the  pleura  (causing  empyema), 
and,  more  rarely,  tiie  pericardium  (causing  suppurative  pericarditis). 

Pre%»ure  diverticula  when  small  cannot  be  recognized,  owing  to  the 
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absence  of  signs  and  symptoms.  When  they  attain  considerable  sise, 
however,  they  are  often  attended  with  severe  symptoms.  The  earlieil 
clinical  manifestation  h  difficulty  in  swallowing ;  some  of  the  food  enten 
the  sac,  and,  if  allowed  to  remain,  undergoes  putrefactive  decomposition, 
causing  fetor  of  the  breath.  From  time  to  time,  and  especially  on  at- 
tempting to  swallow,  the  partly  or  wholly  filled  condition  of  the  poach 
excites  nausea  and  vomiting,  associated  with  prolonged  strangling;  this 
results  in  the  ejection  of  a  partion  of  the  accumulated  contents.  After 
such  an  attack  the  patient  is  unable,  temporarily,  to  swallow  food,  and 
in  conset|uence  of  the  limited  amount  of  food  taken  signs  of  inanitiou 
soon  appear;  this  may  finally  become  extreme,  and  is  sometimes  the 
immediate  cause  of  death.  The  appearance  of  a  pear-shaped  swelliDg 
in  the  side  of  the  nock  has  been  observed.  As  the  tumor  enlarges  it 
displaces  the  larynx  and  presses  upon  the  enlarged  vessels — more  rarely 
upon  the  superior  laryngeal  nerve^  g'^'i^g  ns^^  to  dyspnea  and  distressing 
fits  of  coughing. 

Diagnosis.— A  leading  point  in  the  differentiation  of  this  affection 
is  the  enlargement  of  the  sac  after  meals  (not  all  the  food  passing  into 
the  stomach),  and  its  disappearance  after  being  emptied.  Another 
valuable  discriminating  sign  is  the  effect  of  compression  by  the  hand 
in  causing  the  contents  ('*  air  and  sodden  food  *')  to  flow  back  into  the 
mouth.  In  those  instances  in  which  the  tumor  is  absent,  while  the 
symptoms  point  to  the  disease  under  consideration,  we  may  demonstrate 
its  existence  by  the  use  of  the  esophageal  sound.  If  the  sound  passes 
into  the  sac,  its  descent  will  soon  be  arrested.  If,  however,  the  instra- 
ment  fails  to  enter  the  mouth  of  the  pouch,  it  readily  glides  into  the 
stomach.  An  elbowed  sound,  hent  at  an  obtuse  angle  near  the  tip,  is 
especially  useful  in  such  cases.  It  may  he  inserted  in  different  direc- 
tions, so  as  to  avoid  entrance  into  the  sac. 

Prognosis, — The  outlook  is  unfavorable  in  the  absence  of  operatire 
treatment,  though  modern  surgery  gives  promise  of  cnring  a  certain 
proportion  of  cases,  Wheeler  has  operated  successfully  in  one  instance 
at  least.  The  physician  may  prolong  life  by  directing  attention  to  the 
nutrition  of  the  patient,  but  he  cannot  hope  to  promote  a  cure.  If  the 
patient  cannot  swallow  an  adet|Uate  amount  of  nourishment,  he  maT  be 
successfully  fed  for  an  indefinite  period  through  a  tube,  which  he  him- 
self should  be  allowed  to  pass.  When  sufficient  food  cannot  be  intro- 
iluced  by  this  method  to  maintain  the  powers  of  the  patient,  rectal  feed- 
ing should  be  instituted.  If  excision  of  the  diverticulum  be  deemed 
impracticable  by  the  surgeon,  then  the  establishment  of  a  gastric  fistnU 
is  worthy  of  extended  trial  in  cases  in  which  the  above-mentioned  modes 
of  feeding  have  failed. 


i 


STRICTURE  OF  THE  ESOPHAGUS, 

biology.— A  stricture  of  the  esophagns  may  be  due  either  to 
Congenital  narrowing  (exceedingly  rare);  (/>)  Squamous  epithelioma, 
usually  producing  an  annular  constriction  ;  (e)  Rarely  to  p<dypi  pn^- 
truding  from  the  mucosa,  which  almost  occlude  the  lumen  of  the  tube; 
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(d)  Rarely  to  specific  inflammation,  as  syphilis  and  tuberculosis ;  (^) 
Simple  stricture  generally  results  from  the  ingestion  of  corrosive  fluids, 
which  cause  extensive  sloughing  of  the  mucosa,  followed  by  cicatricial 
contraction. 

Clinical  History.— The  symptom.'^  vary  with  the  special  cause  and 
^itb  the  tlegree  of  stenosis.  The  tirst  and  most  prominent  indication  of 
narrowing  of  the  gullet  is  a  very  slowly  increasing  di/nphaifm.  The 
patient  for  a  lung  time  complains  of  a  sense  of  pressure  at  a  certain  sub- 
sternal point  ou  swallowing  solid  fuod,  or,  more  rarely,  an  apparently 
healthy  perjson  will  suddenly  experience  painful  pressure  in  attempting 
to  swallow  a  larger  quantity  of  food  than  usual.  By  and  by  even  fluids 
cause  dysphagia,  and  the  patient  observes  that  tlie  time  required  for  the 
food  to  reach  the  @tumai:h  is  lengthened.  The  impediment  to  the  uct  of 
swallowing  is  not  due  alone  to  mechanical  stenosis,  but  partly  to  the 
weakness  of  the  muscular  coat,  sometimes  owing  to  its  partial  destruc- 
tion ^  and  in  exceptional  cases  partly  to  spasmodic  contraction.  When 
doe  to  carcinoma,  diflicult  deglutition  is,  as  a  rule,  the  only  symptom 
complained  of.  When  occasioned  by  corrosive  fluiik  or  traumatism,  piiin 
is  prominent  from  the  onset. 

Above  the  seat  of  stricture  the  esophagus  is  often  dilated  and  con- 
tains accumulations  of  the  ingesta.  The  latter,  together  with  consider- 
able mucus,  are  regurgitated  three  or  four  hours  after  meals,  and  we  may 
be  certain  that  the  materials  thus  ejected  do  not  come  from  tlie  stomach 
if  they  are  alkaline  in  reaction.  The  leading  clinical  features  are  the 
gradually  increamng  Jebiltti/  and  emaviation^  finally  reaching  an  extreme 
degree, 

Diagnoais.^ — However  characteristic  the  symptoms  may  be,  the 
bougie  should  invariably  he  passed  before  pronouncing  a  positive  diag* 
nosis.  By  this  means  we  ascertain  the  degree  and  the  seat  of  the  stric- 
ture. To  begin  with,  a  medium-sized  gum*elastic  bougie  (No.  16  Eng- 
lish scale)  should  he  employed,  after  warming  it  and  lubricating  with 
glycerin.  Its  use  should  be  preceded  by  a  cocain-spray  to  prevent 
spasm.  The  patient  should  occupy  a  low  seat,  with  bis  head  supported 
by  an  assistant  from  in  front  of  the  operator,  llie  head  should  be  only 
slighlly  thrown  backward.  The  forefinger  of  the  left  hand  shouhl  then 
be  passed  back  over  the  tongue  until  it  touches  the  epiglottis,  and  the 
bougie  inserted  along  it  with  the  right  hand,  thus  avoiding  the  error 
of  passing  it  into  the  naso-pbarynx  or  the  larynx.  When  the  bougie 
reaches  the  cricoid  cartilage  it  is  sometimes  gripped  pretty  firmly  even 
in  a  healthy  person — a  fact  that  is  always  to  be  rememhered.  No  force 
Bhould  be  applied,  Tlie  instrument  may  pass  the  constriction  with  a 
jerk,  or  it  may  not  only  he  gri|*ped,  but  distinctly  arrested,  when  a 
smaller  bougie  should  he  trietl.  By  moving  the  instrument  upward 
gently  we  may  detect  sometimes  several  strictures  lying  one  above  an- 
other. To  locate  the  obstacle,  the  distance  from  the  teeth  to  the  point 
of  stricture  is  measured  on  the  instrument,  and  the  results  compared 
with  the  normal  measurements,  which  are  as  follows:  from  the  teetli  to 
the  cricoid  cartilage.  7  inches  (17.7  cm.) ;  to  the  left  bronchus,  11  inches, 
(27.8  cm.) ;  and  to  the  opening  into  the  diaphragm,  15  inches  (37.9  cm,). 

Auscultation  of  the  esophagus  has  been  practised,  but  the  clinical 
indications  aflbrded  are  of  little  prai-tical   value.      The  stethoscope  is 
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placed  to  the  left  of  the 


ne,  and  the  patient  takes  a  mouthfal  of  wtt^r, 
\vht*n,  if  a  stricture  be  present,  a  wplasliiug,  eooiiig  souad  will  be  hearJ 
at  the  seat  of  the  stricture  instead  of  the  normal  esophageal  bruit. 

Differential  DiagEosis.— It  is  important  to  determine  not  on]j  the  ei 
istence  of  a  stricture,  but  abo  the  diseased  iinderlying  process,  sibo 
without  this^  knowledge  rational  methods  of  treatment  cannot  be  in 
stituted.  Fir^t  and  foremost,  we  must  exclude  those  affections  iL 
simulate  simple  and  malitrnaut  stricture,  in  certain  of  i^'hich  the  m 
troduction  of  the  sound  would  be  attended  with  grave  dangers*  C^ 
premitm  of  the  egopJitifpia  by  enlarged  or  accessory  thyroids,  lor 
aneurysms,  vertebral  abscess,  enlarged  lymphatic  glands,  and  oecasioi 
ally  pericardial  effusions,  may  produce  dysphagia,  and  on  parsing  tk 
bougie  resistance  is  offered  at  the  seat  of  the  external  pressure.  A* 
rtde,  the  extent  of  the  stenosis  is  moderate.  If  the  narrowing  he  dii 
to  aneurysm — ■'(«)  rh3^thraic  movement  is  sometimes  communicated 
the  free  end  of  the  sountl  introduced  as  far  as  the  stenosis."  Careftt 
physical  examination  will  often  reveal  the  presence  of  an  aneurysm 
other  pressing  tumor,  and  should  never  be  neglected.  A  paeaage 
the  sound  in  cases  of  aneurysm  has  even  caused  rupture  of  the  sac  i 
death.  (f»)  Spasm  of  the  esophagus  or  paralysis  (the  latter  rarely)  inajj 
closely  resemble  true  stenosis.  These  neurotic  forms  are  almost  excli 
sively  met  with  in  young  hysteric  females ;  on  the  other  hand,  malii 
mint  strictures  are  found  almost  solely  in  males  over  forty  years;  whil 
in  simple  stricture  there  is  usually  a  definite  history  and  certain  etiolog 
factors. 

To  discriminate  between  simple  and  malignimt  stricture  is  not  diffi- 
cult, as  a  rule.  When  a  clear  history  of  gumma,  of  tuberculous  disease^ 
or  of  injury  (from  corrosive  liquids)  is  obtainable,  the  presence  of  i 
simple  stricture  may  be  safely  inferred  after  eliminating  the  affections 
previously  mentionetl.  In  tlie  absence  of  etiologic  data  pointing  to  the 
simple  form,  cases  occurring  in  the  male  after  forty  years  of  age  may  b# 
looked  upon  as  malignant. 

Prognosis. — In  forming  a  prognostic  opinion  the  chief  factor  to  be 
considered  is  the  nature  of  the  stricture.  Practically,  so  long  as  the 
stenosis  is  dilatable,  the  jirognosis  is  not  unfavorable  provided  suiBcient 
nourishment  can  he  taken  ;  moreover,  not  a  few  cases  of  sim[de  strictitre 
are  curable.  The  majority,  however,  come  to  a  fatal  termination  fintllr, 
deatli  resulting  from  exbaustioTi, 

Tteatment, — The  chief  object  of  the  treatment  is  to  grailQally 
and  methodically  dilatt*  the  stricture  in  a  mechanical  manner.  The 
ilexible  Knglisb  bougie  above  mentioned  is  the  best  for  the  purp-.^. 
commcucir*g  with  one  of  good  si^ic:  conical  ivory  bougies,  haviu^-  a 
flexible  wljalebone  liandle,  may  also  be  used,  though,  being  (|uite  hanL 
they  arc  apt  to  inHict  injuries  unless  used  cautiously.  It  is  sometiQi€« 
necessary,  on  account  of  the  tightness  of  the  stricture,  to  begin  with  i 
catgut  sound.  The  method  of  introducing  these  instruments  has  alreaJy 
been  given.  They  should  be  used  once  daily,  and  often  can  be  pas#ke*l 
successfully  by  the  patient  himself.  At  intervals  of  three  or  four  ihr$ 
trials  of  bougies  of  larger  size  should  be  made.  I  have  seen  tmlv  _ 
remarkable  results  from  this  treatment  when  carried  forward  9ystell1ttt^ 
cally  in  cases  flue  to  cicatricial  contraction,  the  patients  iucreasiog  i 
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bodily  weight  and  strength.  In  annular  constrictions  of  a  malignant 
type,  however^  the  same  plan  of  treatment  is  productive  of  temporary 
benetit  only. 

The  diet  deserves  rao8t  careful  attention.  When  the  stenosis  is  so 
pronounced  as  to  prohibit  sulEeient  food  being  swallowed,  a  Symonds 
tube  should  be  passed  into  the  stomach,  and  throuf^h  it  liquid  food  is 
introduced-  Concentrated  forms  of  nourishment,  as  raw  eggs,  bovinin, 
and  the  various  infants'  foods,  may  also  prove  useful,  and  may  be  ad- 
ministered with  milk.  So  long  as  an  adequate  amount  of  food  (semi- 
solid or  lii|uid)  can  be  easily  introduced  into  the  stomach,  the  umount 
given  should  be  sufficient  to  fully  meet  all  the  demands  of  perfect 
nutrition. 

When  the  passage  of  the  bougie  is  no  longer  possible  relief  may  be 
secured  in  one  of  two  ways:  (1)  rectal  feeding;  (-)  gastrostomy,  if  the 
seat  of  the  stricture  be  near  the  stomach,  and  esophagostomy  if  at  the 
upper  portion  of  the  gullet,  I  have  recently  witnessed  favorable  re- 
sults from  gastrostomy  in  a  case  of  simple  stricture  operated  upon  by 
Laplace.  It  is  important  that  the  patient  should  thoroughly  masticate 
the  food  before  introducing  it  into  the  stomach.  Before  resorting  to 
operative  procedures,  however,  careful  trial  should  be  made  of  rectal 
fee<ling,  since  life  may  be  prolonged  for  an  indefinite  period  by  this 
means.  Various  forms  of  nutritious  enemata  and  other  points  regard- 
ing rectal  alimentation  will  be  found  in  the  Treatment  of  Gastric  Ulcer, 


VI L  DISEASES  OF  THE   STOMACH. 
METHODS  OP  DIAGNOSIS. 

EXAMINATION    OF   THE   GASTRIC   PDNCTIONS, 

Secretory  Fimction, — When  food  enters  the  stomach  the  glands  im- 
mediately becjin  to  secrete  their  various  juices,  and  continue  to  do  so 
until  the  food  has  passed  into  the  duodenum.  During  the  later  stages 
of  gastric  digestion  the  activity  of  the  secretory  function  of  the  stomach 
diminishes,  and  to  obtain  accurate  knowledge  of  any  pathologic  conilition 
of  the  organ,  examination?*  of  the  gastric  contents  must  be  made  under 
conditions  as  nearly  like  the  physiologic  as  posHtlde.  Reliable  results 
cannot,  therefore*  be  obtained  from  an  examination  of  ordinary  vomita, 
but  the  contents  of  the  stouiach  must  be  procured  at  a  definite  period 
after  a  so-called  test-meal  {oide  m/r/i). 

Numerous  te.st-meals  have  been  offered  to  the  profession,  but  those 
that  I  have  found  most  satisfactory  are  **  the  te.^t-breakfast  of  Ewald 
and  Boas''  and  "'the  test-dinner  of  Lcube-Riegel/'  The  former  being 
simpler  and  easier  of  preparation  than  the  latter,  it  is  the  oftenest  used. 

The  Eumld'Boas  teBt-hrakfaitf  consists  of  one  or  two  rolls  (50-70  gm/) 
and  one  cup  of  tea  or  water  (300-400  cc).  I  constantly  advise  the 
use  of  one  roll  jind  a  glass  of  water.  About  an  hour  after  this  meal 
has  been  taken  the  contents  of  the  stomach  are  to  he  withdrawn,  and 
at  such  a  time  liCl  should  be  the  only  acid  present. 
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The  Leube-Riefjel  test-dimier  consists  of  a  large  plate  of  soup  (S 
400  c.c),  a  large  piece  of  beefsteak  (150-200  giu.),  and  some  poutocfJ 
(about  50  gm.)  or  a  roll— prautically,  a  large  plate  of  soup,  a  piect*  tifi 
meat  (preferably  beefsteak)^  anJ  a  roll  of  bread.  The  examination  u  ui| 
be  made  about  three  and  a  half  to  four  hours  after  the  meal. 

To  obtain  the  contents  of  the  stomach  we  sbould  use  a  soft,  flexible 
rubber  tube  with  au  end-opening,  or,  better  stilh  with  several  additioD 
openings  on  the  sides,  and  it  shouhl  be  marked  at  a  point  23.5  to  25J 
inches  (58—64  em.)  from  the  end  introduced,  thi.s  helping  the  examine 
to  determine  whether  it  has  entered  the  fundus.  The  tube  is  moisteae 
with  water  and  the  end  carried  back  to  the  pharynx;  the  patient  is  nai 
asked  to  swallow,  and  the  tube  is  gently  jmshed  down  the  esopha 
these  acts  being  repeated  until  the  tube  reaches  the  stomach.  An  or 
nary  Politzer  bag  is  now  attached  to  the  tube  (Ewald),  or  a  Boss  ai*p 
rator  (which  consists  of  a  rubber  bulb  having  a  soft-rubber  tube  at  on 
extremity  with  clamps).  If  the  Politzer  bag  be  employed,  it  is  con 
pressed  and  allowed  to  re-ex  pan  dn^  the  contents  being  thus  witheiraw| 
into  the  bag.  There  are  cases  in  which  it  is  safer  to  empty  the  stomac^ 
by  sifihonagc.  This  is  readily  accomplished  by  using  a  long  tube  an 
exerting  gentle  pressure  on  the  abdomen  to  start  the  current. 

The  method  I  have  most  freijuently  used  is  that  of  **  expressioii/' 
follows:  The  patient  is  askeil  to  take  a  deep  inspiration,  and  then 
contract  his  abdominal  muscles  as  in  the  act  of  having  a  stool :  in  tfc 
way  the  contents  arc  tjuickly  expelled  through  the  stomach-tube  abot 
described.     These  should  he  first  examined  microscopically  to  detect  i 
residue  from  previous  meals,  such  as  meat  and  the  like*  and  the  quantity 
obtained  should  be  20  to  40  c.c,     A  tier  filtering  the  gastric  conienti" 
thus  obtained  they  are  variously  testeil. 

Among  (|ualitative  tests  the  following  are  important : 

To  determine  the  reaetiouy  ordinary  litmus-paper  is  used;  if  acid,  tbt 
blue  turns  red. 

The  presence  of  free  aehh  is  <Ietermincd— (/r)  By  Congo-red,  a  solu 
tion  of  which  is  turned  blue  by  the  addition  of  liquids  containing  fn 
acids.  The  use  of  Congo-paper  (prepared  by  dipping  ordinary  fillef 
paper  in   Congo-red  solution)  is  the  easiest   method, 

{b)  TropeoUn  0>  0. — Alcoholic  solutions  of  tropeolin  are  turned 
the  addition  of  liquids  containing  free  acids  to  a  browni^th-r^,  def^"" 
red,  or  deep  mahogany-brown,  according  to  the  amount  of  acids  present 
Tropeo  I  in-paper  (filter-paper  immersed  for  some  time  in  an  alcoholic  so- 
lution)  may  he  used,  but  must  not  be  kept  too  long, 

Fn^e  JiCl.  —  Gihizfnm/*8  (r^t — phloroglucin  gr,  xxx  (2.0),  vanillin 
gr  XV  (1.0),  absolute  alcohol  ,y  (30  cc).  To  two  or  three  drop  df 
this  reagent  add  an  equal  number  of  the  gastric  filtrate  in  a  porceUin 
dish,  and  slowly  evaporate  to  dryness  over  a  flame;  and  if  free  HCI  i» 
present,  a  rose-red  tint  appears  along  the  edges.  Blowing  at  the  eilge 
will  hasten  the  reaction.  The  great  delicacy  of  this  test  is  conclusivrlT 
shown  by  its  availability  when  HCI  is  present  in  the  proportion  of  1  ty 
20,000.     There  are  no  recognized  interfering  conditions. 

Boas'  liemrcm  7V«f.— Resublimed  resorein  5  parts,  white  sugar  3 
parts,  and  diluted  alcohol  100  parts.  The  method  of  procedure  is  the 
same  as   in   Gunzburg's  test,   and  a  purple-red  color  appears.     M'»rf 
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eautiufi  is  required  iu  evaporating,  but  this  method  will  also  detect  the 
presence  of  free  HCl  in  the  proportion  of  about  1  :  'iO;000. 

Larth  Aind.—^Uffelmanns  teat.  The  reageut  should  always  he 
freshly  made,  as  follows  r  To  10  or  15  c*c.  of  a  2  per  cent*  aqueous 
soluiioB  of  carbolic  acid  add  1  or  2  drops  of  neutral  ferric  chlorid,  when 
an  amethyst-blue  color  will  appear.  To  1  or  2  c.c,  of  the  mixture 
add  a  few  drops  of  the  filtrate,  and  if  lactic  acid  is  present  it  changes 
to  a  canary-yellow  color.  Certain  Hubstances  that  are  often  found 
in  the  stomach,  as  alcohol,  sugar,  and  various  salt.s,  especially  the  phos- 
phates, may  give  a  coloration  simulating  that  of  lactic  acid.  These 
sources  of  error  may  be  overcome  by  shaking  h  or  10  c.c,  of  the  fil- 
trate i^nth  doable  the  quantity  of  ether,  and,  after  allowing  the  ether 
to  separate  and  pouring  it  ofl',  more  is  added,  the  whole  shaken,  and 
the  washing  is  repeated.  The  ether  is  thee  decanted  and  evaporatetl 
almost  to  dryness  in  a  water- bath.  To  the  residue  about  1  c.c.  of  water 
is  added,  and  to  this  an  equal  quantity  of  the  Uffclmann  reagent  from  a 
pipette;  if  a  canary-yellow  now  appears,  positive  proof  of  the  presence 
of  lactic  acid  is  afforded.  Boas  and  others  have  experimentally  shown 
to  their  own  satisfaction  that  the  presence  of  lactic  acid  in  the  gastric 
contents  during  the  first  stage  of  digestion  (formerly  believed  to  be 
physiologic)  has  pathologic  significance*  Boas  also  found  that  ordinary 
bread  contains  lactic  acid,  and  hence  he  has  abandoned  the  usual  test- 
meal,  so  far  as  the  determination  of  this  acid  is  concerned,  and  adopted 
a  thin  gruel  made  by  adding  to  a  quart  of  water  flavored  with  salt  half 
an  ounce  of  oatmeat-flour.  Boas  states  that  no  lactic  acid  is  present  in 
the  filtrate  several  hours  after  this  test-meal,  except  in  cases  of  carci- 
noma of  the  stomach.  The  use  of  this  test-meal  for  usual  clinical 
purposes  is  now  generally  held  to  be  superfluous.  Lactic  acid  in  the 
stomach-contents  occurs  with  fermentation -stagnation  from  either  ob- 
struction or  deficient  motility. 

A  more  reliable  test  for  lactic  acid  than  the  foregoing  is  that  of 
Boas,  as  follows :  Digest  the  filtrate  several  times  ivith  ether  to  remove 
the  fatty  acids;  add  a  few  drops  of  phosphoric  acid  and  boil.  Transfer 
the  mixture  to  a  distillate  flask  ;  add  IIjSOj  and  MgO^ ;  heat,  and  lactic 
acid  will  be  distilled  over.  This  can  he  conducted  into  a  strongly  alka* 
line  solution  of  iodin  and  potassium  iodid.  The  presence  of  lactic  arid 
is  then  shown  by  the  j>roduct}on  of  iodoform,  which  can  be  recognized 
by  its  odor  and  by  the  precipitate  that  is  formed, 

Ffittff  or  Vtdfififi'  Achh, — Heat  to  boiling  a  few  c.c.  of  the  filtrate  in 
a  test-tube,  over  the  month  of  which  place  a  strip  of  moistened  blue 
litmus-paper;  the  presence  of  fatty  acids  will  change  the  paper  to  red. 

Acetic  AekL^An  large  ([uantities  this  acid  is  detected  by  its  odor, 
and  in  smaller  quantities  its  presence  is  determined  by  neutralizing 
with  sodium  carbonate  the  watery  residue  of  the  ethereal  extract,  and 
adding  neutral  ferric  chlorifl,  when  a  blood-red  color  will  be  struck. 
Quantitative  estimation  of  certain  constituents  is  desirable. 

Total  Aeiditf/. — To  10  c.c.  of  the  filtrate  add  1  or  2  drops  of  a  1  per 
cent,  alcoholic  solution  of  phenophthalein,  and  as  many  cubic  centimeters 
of  a  decinormal  solution  of  sodium  hydrate  are  added  slowly  from  a  buret 
until  the  reddish  color  that  appears  fails  to  disappear  on  shaking.  The 
number  of  cubic  centimeters  of  the  decinormal  solution  normally  required 
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ranges  from  4  to  6 :  hence,  if  these  be  multiplied  by  10,  we  have  40  to  60  ' 
as  the  percentai^e  of  acidity,  lender  pathologic  conditions  these  num- 
bers may  be  either  higher  or  lower.  This  total  represents  both  free  and  ' 
combined  acids.  If  no  organic  acids  be  present,  the  above  figures  will . 
represent  the  percentage  of  HCl.  The  latter  is  also  reckoned  thus:  If 
it  required  5  c.c,  of  the  decinormal  solution  of  sodium  hydrate  to  l»e  i 
added  to  10  c.c.  of  the  (iltrate  to  get  the  red  color  (alkaliQity)  with  the! 
phenophthalein,  we  say  the  acidity  is  50,  and  multiplied  by  0*0O3*t>4^  —  1 
0.1823  per  cent,  of  hydrochloric  acid.  It  should  be  stated  that  the  i 
normal  range  of  percentage  is  from  0.14  to  0.24, 

Estimation  of  Free  HVL — 3Iintz&  method:  To  10  c.c.  of  the  filtr»t#l 
add  a  deci normal  solution  of  sodium  hydrate  from  a  buret  until  no  re- 
action  is  given  with   (ilinzburg's  reagent.     The  number  of  c.c*  of  tfae 
decinormal  solution  used,  multiplied  by  10  and  then  by  0.003,646,  givcij 
the  percentage  of  free  hydrochloric  acid. 

Estimatiim  of  Lartie  Aeiit — If  tbe  volatile  acid?  are  present,  the/j 
should  be  removed  by  boiling.  Take  the  total  acidity  of  10  c.c.  of  the] 
filtrate;  then  to  a  second  10  c.c.  add  25  to  30  c.c.  of  ether;  shake 
well,  allow  the  ether  and  filtrate  to  separate,  remove  the  ether,  audi 
again  add  25  to  30  c.c.  of  ether  ;  shake,  and  repeat  the  process.  Next] 
obtain  the  acidity  of  the  watery  solution,  and  the  difference  between  | 
this  and  the  total  acidity,  multiplied  by  10  X  O-OU,  will  give  approxKJ 
mately  the  amount  of  lactic  acid. 

In  the  (fimtric  digestion  of  the  alhumimfith  (proteolysis)  the  proteidflj 
are  converted  into  peptone.     Altbough  commenced  in  the  stomach,  thi§ 
function  is  dependent  in  greater  part  tipon  the  action  of  the  pancreatic  | 
ferment  in  tlie  small  intestines.     Among  the  substances  earliest  engen- 
dered by  this  process  are  the  nilmmoses  (propeptone).  who^e  sepamtioa 
may  be  tlius   effected:   Add  a  small  quantity  of  a  saturated  solution  of 
sodium  chlorid  to  an  equal  amoitut  of  gastric  filtrate,  and  if  it  becomes  | 
cloudy  propeptone  is  present,   the  degree  of  the  cloudineaa  indicating  | 
the  amount  present.     If  the  mixture  does  not  become  turbid,  add  a  few 
drops  of  acetic  acid,  when  it  will  become  so  in  the  presence  of  this  sub- 
stance, however  slight  the  quiintity.     If  heated,  the  solution  bcconit*s 
clear,  and  if  allowed  to  cool,  the  propeptone  precipitates  and  mav  be 
obtained  by  filtration. 

In  a  lat«*r  stage  of  the  process  of  albumin-digestion  peptone  *>  in- 
duced and  its  detection  is  easy.     To  a  small  quantity  of  the  filtrate  (the  I 
propeptone  having  been  removed)  add  enough  so<iium  or  potassiatn  by-  < 
drate  to  render  the  solution  alkaline ;   then  add  a  few  drops  of  a  1  per  ■ 
cent,  solution  of  cupric  sulphate,  and,  if  peptone  be  prese&U  a  purplish 
color  is  presented. 

The  TfM  for  Pepsin, — In  a  test-tube  containing  5  cc.  of  filtraie  i 
add  a  small  piece  of  egg-albumin,  and  keep  at  a  temperature  of  aboQt 
lOO*'  F.  ;  if  present,  the  albumin  disappears  in  from  tv^o  to  six  hoars. 
If  hydrochloric  aciil    is  absent   from    tbe    filtrate,    it    is   necessary  td^H 
add  a   few  drops  of  the   dilute   acid.     It   should   be   pointetl   out  tlial^^ 
laboratory   attempts    to    estimate    the    rate    of  albumin-digestion   are 
unreliable. 

Rennet  Ferment, — To  5  or  10  c.c.  of  raw  milk  add  a  few  drops  of  tJie 
gastric  filtrate,  and  keep  it  at  a  temperature  of  about  100°  F. ;  if  rennet 
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lA  present,  coagulation  into  a  single  cake  occurs  in  from  a  few  loinutes 
(o  an  liuur  or  more. 

Rennet  Zymogi'H  (which  is  converted  into  rennet  ferment  in  the  pres- 
ence of  an  acid). — To  5  e.c.  of  gastric  filtrate  add  enough  sodium  car- 
bonate or  s^odium  hydrate  to  make  it  slightly  alkaline ;  then  ndd  calcium 
chlorid  (1--  c.c.  of  a  2  per  cent,  solution) ;  then  mix  with  an  etjual  quun* 
tity  of  milk*  and*  if  zymo|j;eo  is  present,  coagulation  occurs  as  in  the 
case  of  rennet  ferment.  Both  rennet  ferment  and  rennet  zymogen  may 
be  assumed  to  be  present  when  HCl  has  previously  been  found. 

Starchy  Derwatives. — To  a  small  ijiiaotity  of  gastric  filtrate  add  1 
or  2  drops  of  Lugors  solution;  the  presence  of  dextrin  gives  a  blue 
reaction^— eryth rode xtrin  purple,  achroiidextrin,  grape-sugar,  and  malt- 
ose (intermediate  substances) — showing  a  yellowish  color.  If  there  is  a 
mixture  of  these  starchy  derivatives,  as  when  the  digestion  of  starches 
proceeds  naturally,  the  first  few  drops  of  LugoFs  solution  may  produce 
no  color-reaction,  or  it  may  be  taken  up  by  the  dextrose  or  maltose,  while 
the  addition  of  more  of  Lugol's  solution  will  give  a  purple  (if  erythro- 
dextrin  be  present)  or  a  blue  color,  due  to  starch. 

Indeed,  if  a  minute  quantity  of  the  solution  strikes  a  blue  or  purple 
tinge,  conversion  of  starch  into  maltose  has  been  abnormally  tardy.  I 
believe  this  is  oftenest  due  to  hyperacidity,  though  it  may  also  more 
rarely  be  due  to  a  defective  pty aline-supply.^ 

The  Tests  for  the  Motor  Fujictioii. — Jlore  important  than  the  secret- 
ory is  the  motor  function  of  the  stomach.  There  are  three  recognized 
tests : 

The  oldest  method  is  that  of  Leuhe.  It  consists  in  washing  out  the 
stomach  from  six  to  seven  hours  after  a  large  meal,  preferably  consisting 
of  beef-soup  (13  oz.),  beefsteak  (6i  oz.),  bread  (IJ  oz.),  and  water  (6J 
oz.),  or  from  two  to  two  and  a  half  hours  after  Ew  aid's  test -break  fast. 
Normally,  the  stomach  should  be  empty  within  these  periods  of  time,  so 
that  if  a  residue  remains  it  denotes  a  lack  in  the  motor  force, 

SaUl  Teat  of  Ewald  and  JSievers. — Salol  being  composed  of  phenol 
and  salicylic  acid,  it  is  not  acted  upon  in  an  acid  medium  :  therefore, 
when  introduced  into  the  stomach  it  remains  a  stable  compound,  and  is 
only  broken  up  in  the  intestine  by  the  action  of  the  pancreatic  juice. 
The  salicylic  acid  is  absorbed  into  the  blood  and  eliminsiti^d  through  the 
urine,  in  which  it  can  be  detected  by  adding  a  few  drops  of  neutral 
ferric  chlorid,  a  violet  color  appearing.  The  patient  is  given  16 
grains  (1  gm.)  of  salol  in  two  thin  gelatin  capsules;  the  bladder  is  emp- 
tied, and  the  patient  told  to  urinate  every  half  hour  for  two  hours. 
Normally,  it  requires  from  three-fonrths  to  nn  hour  for  the  salicyluric 
acid  to  appear  in  the  urine,  but  when  the  motor  function  of  the  stomach 
is  much  impaired  it  may  require  two  or  more  hours.  In  order  to  tietect 
the  earliest  traces  of  the  eliminated  salicyluric  acid,  Ewald  and  Einhorn 
have  suggested  moistening  a  piece  of  filter-paper  with  the  urine,  and 
then  allowing  a  drop  of  neutral  ferric  chlorid  solution  to  come  in  con- 
tact with  it,  the  edges  of  the  drop  showing  a  violet  color  in  the  presence 
of  the  slightest  traces.     The  varying  reaction  of  the  intestinal  contents 

^  The  tes>ts  for  the  estimation  of  the  oombinefi  nchh.  of  j^ome  «>f  the  fatty  nr'uU,  and  of 
many  of  the  products  of  proteolysis  are  cooi plicated  and  unnecessary  in  an  ordinary  dim- 
cul  examination. 
47 
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Tenders  the  siilol  teat  very  unreliable.  Sometimes  in  healthy  indivi 
tlie  decompoisition  of  the  salol  is  retarded,  and  to  overcome  this  object'mi 
Hober  ha^  suggested  the  determination  of  the  precise  time  when  i' 
salicyluric  acid  no  longer  appears  in  the  uriut\  He  found  that  normftU^ 
it  required  from  twenty-four  to  thirty  hours.  If,  then,  the  reaction  out 
liLsts  thi.4  period,  it  ,show8  (^eristalsi-s  or  the  motor  function  to  be  undul 
tardy.      Leu  he's  test  is  much  more  reliyble, 

Klemperers  Oil-U'st. — The  stomach   is  thoroughly  washed^  and 
ounces  (100  c,c.)  of  olive  oil  are  poured  into  it  through  the  tube.     T 
liours  later  the  remaining  oil  is  withdrawn  by  aspiration.      As  the  jitot 
ai:h-wtdl  tloe.s  ncit  absorb  oil,  the  difference  between  the  original  amounl 
and   tiiat  witlidrawu   shows   the   condition  of  the  mt»tilitv\      KJemprn 
states  that  at  this  time  the  residue  should  not  exceed  20  to  40  c.e.    Tbl 
test  is  also  unreliable. 

To  Test  the  Absorptive  Power.— The  njethod  described  by  Peniol 
has  been  uliu^tst  universally  adojited :   A  capsule  containing  grains  I 
(0.1),  of  potassium   iodid  is  given  to  the  patient,  care  being  taken  th 
the  capsule  is  first  carefully  wiped*     The  iodid  is  absorbed  from  tb#j 
stomach  and  ap]>ears  in  the  saliva,  which  is  to  be  examined  for  the  pre 
euce  of  iodin.       For  this   jiurpose  stri])s   of  starch-paper  (filter-pap 
moistened  in  a  solution  of  starch  and  dried)  are  used ;   they  are  moist*! 
enetl  with   the  saliva  of  the  patient,  and  the  moistened  areas  treated 
with  a  flrop  of  fuming  nitric  acid.     As  mmi  as  the  iodin  enters  the  salivi, 
the  characteristic  reaction  for  starch  is  struck— a  blue  color.    Normally, 
this  reaction  occurs  iu  from  ten  to  fifteen  minutes  ;  under  abnormal  ci»u- 
ditions  it  may  be  delayed  for  half  an  hour  or  more.     Rarely  it  fails  to 
occur.     This  test  cannot  be  strongly  depended  upon. 


PHYSICAL   OH   EXTERNAL  EXAMINATION, 


h#«#k«t  ' 


This  implies  the  well-known  physical  signs — inspection,  palptticm* 
percussion,  succussion  or  splashing,  and  auscultation. 

Inspection. — (a)  GetwraL — This  may  give  an  idea  of  the  natare  of 
the  illness  as  well  as  its  severity  by  notinrr  whether  the  patient  appear! 
to  belong  to  a  neurotic  group,  the  general  health  often  being  good,  or 
whether  the  patient  is  emaciateil,  or  lias  with  the  latter  the  cachexia  af 
a  malignant  growth.  In  diseases  of  the  stomach  attention  should  be  tli- 
rected  to  the  mouth,  :ind  especially  to  the  teeth,  because  the  latter  ar« 
often  of  causal  importunee  in  many  gastric  ailments.  Dental  affectiooi, 
often  prevent  the  possibility  of  curing  the  various  chronic  diseases  rf 
the  stomach. 

(6)  LiH'tii  fnspeHiOiu — In  patients  with  thin  and  relaxed  abdomiiul 
w^alls  the  contour  of  the  stomach  can  be  plainly  noted;  espetdallv  is  thil 
the  case  in  very  large,  dilated  stomachs  or  in  those  that  have  been  d 
placed.  The  examiner  is  greatly  aided  by  inflating  the  stomach  witfc 
air  or  gas.  The  frjrmcr  is  to  be  preferred,  for  the  reason  that  the  suppl] 
is  easily  regulated  ;  he  is  enabled  to  watch  the  different  steps  of  the  *i\^\ 
tention,  and  after  the  examination  is  completed  the  air  is  alloned  t"^ 
escape  through  the  tube.  For  this  purpose  an  ordinary  stomach-tube  i^ 
roost  convenient,  and  its  passage  is  to  be  effected  in  the  same  way  a*  iu 
removing  the  gastric  contents.     A  doulde  bulb-attachment  is  connectnl 
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with  the  external  end  of  the  tube,  by  means  of  which  air  i^  readily 
forced  into  the  stomach  {Runebety'»  met  ft  ml). 

Frerirks'  methoJ  is  i^ouietimes  used.  It  eonsists  in  administering 
gj  (4J>)  of  tartaric  acid,  dissolved  in  half  a  ghtssful  of  water,  aod  im- 
mediately afterward  3J  (4.0)  of  sodium  bicarbonate,  dissolved  in  the  same 
amount  of  water.  Effervescence  now  occurs,  with  a  progressive  visible 
distention  of  the  organ.  The  chief  objection  to  this  method  is  the  fact 
that  either  too  much  or  too  littie  diatention  h  obtained* 

The  inflated  stomach  presents  a  circum.scribed  protuberance,  usually 
in  the  epigastric,  and  also  in  tlie  timbilical  re^^ion  if  the  organ  is  dis- 
located or  dilated.  The  air  may  find  its  way  into  the  intestine,  produ- 
cing a  visible  change  in  the  contour  of  the  abdomen.  Tumors  and 
other  abdominal  enlargements  may  also  be  recognised,  and  an  idea 
obtained  as  to  which  organ  is  involved,  after  making  due  allowances  for 
dispbtcement,  as  in  gastroptosis  and  pyloric  carcinoma.  Exaggerated 
peristaltic  waves  may  also  be  noticeable  in  the  upper  portion  of  the 
abdomen,  usually  when  associated  with  the  stomach,  and  in  the  lower 
portion  if  it  is  in  the  small  intestine.  Peristalsis  is  increased  from 
various  causes — inflation  of  the  Htomacliy  external  tapping,  neuroses, 
pyloric  obstruetion,  and  the  like. 

The  value  of  the  gastroscope  in  inspecting  the  interior  of  the  stom- 
ach is,  I  think,  doubtful,  Gastro-diaphauv  (illumination  of  the  stouiaeh) 
is  sometimes  useful  in  showing  the  fundus  extending  to  a  lower  level  (at 
the  navel)  than  is  indicated  by  percussion.  The  Rontgen  rays  (skiag* 
raphy)  already  enable  us  to  detect  non-penetrable  foreign  bo<iies  in  the 
stomach,  and  bid  fair  to  distinguish  aneurysms,  galhstones,  and  the 
like  in  the  interior  of  the  body. 

Falpation,, — This  elicits  at  times  more  trustworthy  information  than 
inspection.  The  patient  should  he  in  the  recumbent  position,  the  lower 
limbs  partially  flexed  on  the  abdomen  and  the  head  low.  The  examiner 
should  stand  at  the  right  side  of  the  patient  and  use  the  right  hand, 
which  should  be  warm.  With  the  palmar  surface  down  gentle  pressure 
should  he  made  with  the  fingers  and  tlie  ulnar  side  of  the  band.  If 
the  abdominal  wall  is  tense,  it  is  best  to  distract  the  attention  of  the 
patient  from  the  examination  by  talking  to  him.  In  this  manner  we 
can  corroborate  the  inspection  as  to  the  size,  shape,  and  position  of  the 
stomach,  and  can  detect  morbid  growths  and  determine  their  consistency 
and  movability.  Caution  must  be  exercised  to  difterentiate  between 
normal  and  abnormal  conditions,  and  opportunities  should  not  he  ne- 
glected by  the  physician  to  equip  himself  in  delicacy  of  palpation  by 
practice  upon  a  normal  abiiomen. 

Deep  palpation  elicits  the  degree  of  sensitiveneas,  tenderness,  or 
pain,  whether  circumscribed  as  in  ulcer  or  diffuse  as  in  generali/^ed 
inflammatory  states  (enterocolitis*  peritonitis).  In  some  instances  relief 
from  pain  may  be  noted  on  pressure  with  the  broad  hand  in  neuroses. 
Variations  in  the  degree  of  tension  and  of  resistance  are  found  and 
prove  valuable  aids. 

With  Boas's  algesimeter  we  are  enabled  to  detect  the  amount  of 
pressure  necessary  to  he  exerted  over  a  given  area  to  cause  pain,  by 
reading  the  number  of  kilograms  from  a  scale.  In  some  instances  this 
is  a  serviceable  instrument,  but  in  ulcer,  when  palpation  must  be  done 
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with  the  greatest  gentleiK'ss,  it  would  not  be  a  very  safe  procedure 
compared   with  the  soft  haiitl — nature's  own  instrument. 

PercuBsioii. — The  patient  i^^  placed  in  the  reeuiubeut  [K>&itioD ;  the 
examiner  uses  his  fingers  and  endeavors  to  discriminate  the  slightest 
differences  in  the  note,  and  percusses  lightly.  If  the  stotoach  is  emptt 
or  partially  filled  with  gas,  it  gives  a  lower  tvinpanitie  sound  than  the 
colon,  which  is  also  often  filled  with  gas.  To  ascertain  the  site  and 
jjosition  of  the  stomach  by  percussion  the  process  should  begin  at  the 
symphysis  puhis  and  follow  the  median  line  upward.  The  upper  bordtT 
of  the  stomach  is  at  the  ensifonn  cartilage,  the  lower  about  two  finger** 
breadth  (3  cm.)  above  the  unibiUcus;  hence,  if  the  hitter  is  below  iht 
umbilicus  and  the  upper  border  in  the  normal  position,  it  denotes  an 
enlarged  stomach.  If  the  upper  margin  is  some  distance  beloM  lh« 
ensiform,  displacement  of  tbe  organ  is  indicated. 

It  is  well  to  trace  the  limits  of  resonance  of  the  stomach  and  of  any 
areas  of  dulness  met  with,  so  that  their  size  and  position  may  be  grmpb' 
ically  represented.  The  differences  in  the  p«rcu8sjon*note  over  the 
stomach  and  colon  may  he  greatly  exaggerated  by  inflating  the  former. 
Runel)erg's  method  is  to  he  preferred.  By  employing  light  percussion 
the  limits  of  the  stomach  can  now  be  easily  and  accurately  defiDcd, 
unless  the  transverse  colon  be  at  the  same  time  greatly  di^tende*! 
with  gas.  In  such  instances  Dehios  modification  of  Piorry's  method  i« 
to  be  resorted  to.  It  consists  in  giving  about  1  liter  (1  quart)  of  wat<T 
in  fractional  doses  while  the  patient  is  standing;  one-i|uarter  of  the 
liter  is  swallowed  an<l  percussion  practised,  when  a  dull  note  will  he 
obtained  over  the  most  ilependcnt  portion  of  the  stomach.  A  second 
i|uantity  of  equal  amount  is  given  and  a  re-examination  made,  and  *a 
on,  the  object  being  to  ascertain  to  what  point  the  lower  border  sinks  ob 
the  addition  of  more  fluid.  Boas  holds  that  this  method  tests  effectively 
the  lone  of  the  stomachy  and  that  a  marked  descent  of  the  lower  bordef 
after  each  adilition  of  water  is  indubitable  evidence  that  there  exists 
weakness  or  atony  of  its  walls.  If  a  neoplasm  originates  posterior  to 
tbe  stomacli  or  colon,  inflation  of  the  latter  may  cause  the  previous 
circumscribed  dulness  to  <lisappear. 

By  striking  tbe  abdomen  in  the  epigastric  region  splasbing-50un<ls 
may  be  produced.  This  sign  is  of  diagnostic  value  in  dilatation  of  the 
stomach,  though  its  absence  does  not  contradict  the  presence  of  the 
dilatation.  Again,  if  the  splash ing-sound  is  obt^iined  in  a  fasting  stom- 
ach, it  may  give  a  clue  to  some  abnormal  condition.  In  many  instancv^ 
however,  the  stomach  may  contain  large  quantities  of  fluid  and  no 
splash ing-sound  be  obtained.  Caution  should  be  exercised  lest  the 
splashing-sound  sometimes  produced  in  the  transverse  colon  be  mistmken 
for  that  originating  in  the  stomach  ;  in  the  former  the  sound  is  usually 
associated  with  diarrhea,  while  in  the  latter  constipation  usually  obtain*. 

Auscultation. — Various  sounds  ure  heard,  none  of  which  are  pathog- 
nomonic of  any  diseased  condition, 

St£ccu^mm-miind»  are  produced  by  shaking  the  patient*  and,  if  the 
stomach  is  dilated  and  cont^iins  fluid,  the  sounds  may  be  audible  s»oi»e 
distance  from  the  patient.  The  patient  can  sometimes  engender  similar 
rounds  by  voluntary  contraction  of  the  abdominal  muscles.  Varioui 
murmurs  are  heard  in  the  act  of  deglutition — one  when  the  foo<l  pmm 
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from  the  pharynx  into  the  esophagus;  Ewakl  ha5  described  two,  both 
beard  at  the  cardiac  extremity  of  the  stomach  ;  the  first  is  a  hissing 
murmur,  the  second  a  sphishing  or  sprinkling.  The  heart-sounds  are 
heard  over  an  inflated  stomach,  and  have  a  clear,  metallic  quality- 

*Sizzling  rnfund^  are  audible  when  fermentation  occurs ;  also  after  giv- 
ing a  Seidlitz  powder. 


MALPOSITION  OF  THE  STOMACH. 

The  stomach  may  occupy  a  truly  vertical  position  in  consequence  of 

the  persistence  of  toe  normal  infantile  condition  or  of  improper  cloth* 
ing,  as  long-continued  pressure  from  corsets  and  the  like.  Unless  an 
angular  condition  of  the  duodenum,  causing  obstruction  to  the  outflow 
of  the  gastric  contents,  followed  by  dilatation  of  the  stomach,  be  en- 
gendered^ the  malposition  is  of  little  or  no  clinical  significance.  Trans- 
position of  tlie  stomachy  with  the  organ  occupying  the  right  hypochon- 
ilrium,  is  rarely  mot  with  in  association  with  transposition  of  other 
viscera. 

OASTBOPTOSIS, 

Definitioti* — Downward  displacement  of  the  stomach.  The  lesser 
curvature  of  the  organ  lies  about  midway  between  the  ensiform  cartilage 
and  the  umbilicus,  and  the  greater  curvature  near  the  symphysis  pubis. 

Etiology. — So  far  as  our  present  knowledge  extends,  the  conditions 
and  circumstances  contributing  mostly  to  tlie  origin  and  development 
of  gastroptosis  are — (a)  Age  and  sex.  Meinert  of  Dresden  found 
among  girls  of  fourteen  years  gastro ptosis  in  80  per  cent.,  and  among 
the  women  who  presented  themselves  at  his  private  clinic  in  90  per  cent. 
According  to  my  own  observation,  gastroptosis  is  not  as  frequent  among 
American  girls  and  women  as  among  the  Oermans.  *^  Dislocation  occurs 
in  about  5  per  cent,  of  the  male  population  of  Dresden."  [b)  Improper 
clothing,  particularly  tight  lacing,  (c)  Dislocation  of  the  right  kidney. 
This  operates  potently,  and  prolapse  of  other  abdotninal  organs  may 
occasionally  constitute  the  chief  point  of  departure.  {d)  Kepeated 
pregnancies,  inducing  a  relaxed  state  of  the  abdominal  wall.  (*')  Mus- 
cular strain  and  local  injury,  by  diminishing  the  tonicity  of  the  gastro- 
hepatic  omentum.  {/)  Abnormalities  of  the  chest-formation  (kyphosis); 
great  meteorism,  an<i  enlargement  of  the  abdominal  organs,  especially  of 
the  spleen  and  liver.  Certain  chronic  diseases  may  be  active — <'.  y. 
chlorosis,  tuberculosis. 

Symptoms. — ^llalposition  of  the  stomach  may  exist  without  symp- 
toms, but  in  most  instances  it  produces  functional  disturbaures  ai^  clin- 
ical importance.  The  latter  are  due,  first,  to  the  difficulty  that  the 
Btomach  experiences  in  emptying  its  contents.  Soon  functional  dis- 
orders arise  in  consequence  of  gastric  atony,  and  later  there  is  apt  to 
be  a  greatly  diminished  gastric  secretion,  associate/!  with  a  nervous  dys- 
peptic condition.  Eflpecially  to  be  euiphasiited  is  the  fact  that  the  stom- 
ach may  be  of  natural  or  of  diminished  size  (as  the  primary  result  of 
the  compression  of  the  corsets— Fleiner),  or   it  may  be  dilated^ — a  not 
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uncommon  event  that  often  colors  the  clinical  picture  in  &  peculiar  maii- 
ner.  Constipation  due  to  defective  peristalsis,  and  colicky  pains  due  ho 
spasm  of  the  intestinal  mosclea,  are  important  features. 

P/iifHieal  examifiatiofi  of  the  inflated  stomach  '  permits  the  accunt4t 
demonstration  of  gastroptosis.  The  percuss ion-oote  now  indicates  Uit* 
position  of  the  organ.  It  is  to  be  borue  in  mind  that  the  cardiac  eud 
remains  iixt^d  at  the  twelfth  dorsal  vertebra,  while  the  pylorus  move* 
downward  and  to  the  left :  this  will  explain  why  tbe  epigastrium  is  fr.c 
of  i^astric  tympany.  Succussion  splai?hing-sounds  may  be  heard  if  atoay. 
with  retained  gastric  contents,  obtains.  The  differentiation  of  gastrop- 
tosis from  dilatation  of  the  stomach  is  also  accomplished  by  the  method 
of  inflation,  since  this  makes  plain  the  course  and  position  of  the  lesser 
curvature  and  uf  the  p3^1orus. 

The  prognosis  is  not  bad,  being  much  the  same  as  in  nervous  dys- 
pepsia ;  it  is  modified  in  some  cases  by  the  presence  of  special  nmsal 
agencies,  and  in  others  by  the  occurrence  of  certain  complications,  la 
dilatation  of  the  stomach* 

The  treatment  has  relation  to  the  removal  of  all  causes  that  favor 
the  condition  and  to  the  associated  functional  disturbances.  Nen^ines 
and  nutrients  are  especially  to  be  employed. 


DILATATION  OP  THE  STOMACH. 

The  condition  is  to  he  subdivided,  clinically,  into  acute  and  chronic 
forms.  The  normal  capacity  of  the  stomach  varies  within  rather  wide 
limits,  though  the  maximum  normal  capacity,  according  to  EwahK  does 
not  exceed  l&H)  c,c,  (1,5  ipiarts)  ;  enlargements  above  this  capacity 
miiy   tbcri   Ijc  said   to   fall   under  tlie  heading  of  dilatation. 

Pathology  and  Etiology, — *rhe  chief  factor  in  the  production  of 
clironir  ilihitation  is  pyloric  stenosis.  This  is  usually  due  (a)  to  such 
diseases  of  the  stomach  as  carcinoma,  Jilcer  (occasionally),  hypertrophic 
thickening  of  the  pylorus,  or  the  thickening  and  induration  consci|uein 
on  the  action  of  corrosive  poisons;  (/>)  to  the  external  cnmpre.Hsion  aria- 
ing  from  carcintnua  of  the  liver;  pancreas,  or  gall-bladder,  fri>m  the 
omental  lymph-glands,  and  not  infre<|Uetit]y  from  a  displaced  right 
kidney,  or  from  large  gall-stones ;  (V*)  congenital  pyloric  stenosis  »nd 
adhesions  about   the  pyhvrus  may  also  act  as  causes  of  dilatation. 

Obviously,  tu  all  such  instances  increased  f^*rce  is  necesjsary  tn  pro- 
pel the  food  from  the  stomach  into  the  duodenum,  thus  leading  graduallv 
to  a  hypertrophy  of  the  muscular  fibers:  this  is  noted  in  an  C5ipecial 
degree  in  the  immediate  vieinity  of  the  pylorus.  So  long  as  this  hy|»€r- 
trophied  state  of  the  muscular  layer  compensates  for  the  obstructive 
lesion  no  pathohigic  dilatation  can  oectir.  Just  as  soon,  however,  ma 
the  muscles  prove  to  he  inade(|uate  on  account  of  secondary  degenerm- 
live  changes,  accumuhition  of  the  undigestcl  food  in  the  stomaeh  en- 
sues.    This  tendency  for  the  contents  of  the  stomach  to  accumulate  » 

'  Inflalian  m»y  be  tioit)mpliRhed  by  the  uae  of  eflervesceat  mixtarw  ar  by  ilic  uiif^ 

ductlon  of  atrnosfilif  ric  air  (vtih  anUU 
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very  much  augmenteil  by  the  increasiug  weakness  of  tht*  muscle  on  the 
one  hanil  and  the  increajsing  degree  of  stenosis  on  the  other.  A  further 
step  in  the  anatomic  alteration  is  the  deveh)pment  of  a  chronic  gastric 
catarrh  in  consei[uence  of  the  cheinieal  and  mechmiical  effect  of  the  un- 
digested food,  the  latter  inevitably  undergoing  ferraentative  aud  putre- 
faetive  changes  from  prolonged  retention.  The  degree  of  dihitation  is, 
to  some  extent,  aui^mented  bv  the  (generation  of  excessive  amounts  of 
gases  under  these  abnormal  conditions,  as  well  as  by  the  great  weight  of 
the  accumulated  gastric  contents.  When  produced  in  this  manner  the 
stomach  attains  enormous  dimensions,  and  one  instance  has  been  re- 
corded in  w hich  it  was  capable  of  containing  90  poun<ls  of  Huid  (Loomis). 
Dilatation  is  usually  general,  though  there  may  be  mere  diverticula  cor* 
responding  to  the  seats  of  ulcers  or  to  erosions  of  the  walls. 

Dilatation  may  also  occur  independenth/  of  pif^Iorie  »ten(m«,  though 
this  class  of  cases  is  not  so  large  as  the  preceding,  nor  does  the  condi- 
tion attain  so  pronounced  a  degree.  In  this  variety  of  dilatation  there 
is  atony  of  the  muscular  coats,  due  to  various  and  dissimilar  t^auses  : 
(a)  repeated  over-strain  of  the  muscular  layer,  due  to  over-iiUing  of  the 
organ  with  food  and  drink,  is  a  comparatively  fre^juent  cause,  and  one 
met  with  in  diabetics  and  in  those  who  habitually  drink  large  quantities 
of  beer ;  (h)  chronic  gastric  catarrlt  frequently  weakens  the  muscle,  and 
more  especially  when  associated  witli  an  ov<t  indulgence  in  food  and 
drink  ;  (c)  fatty  and  other  forms  of  degeneration  or  nutritional  disturb- 
ances associated  with  certain  constitutional  diseases  (particularly  carci- 
noma, anemia,  and  tuberculosis)  ;  (d)  congenital  weakness  of  the  mus- 
cular coat ;  (r)  impaired  innervation,  leading  to  imperfect  peristalsis  and 
consequent  dilatation;  (/)  omental  hernias  (Bamberger)  tliat  drag  down 
the  stomach  ;  (//)  fibrous  bands,  by  binding  the  stomach  to  other  organs, 
will  occasional ly  cause  slight  dilatation. 

Aeufe  thliitafitin  has  for  its  chief  cause.-- — (a)  specific  fevers,  pro- 
ducing parenchymatous  degeneration  of  the  muscular  coats  ;  (/>)  the 
acute  paralytic  distention  of  Fagge,  who  ascribed  the  condition  prima- 
rily to  chronic  catarrhal  inflammation  ;  (**)  the  drinking  of  large  i[uan- 
tities  of  effervescing  liijuids  ;  (d)  Boas  atid  Bosenheim  have  recently 
reported   cases  of  acute  dilatation   following  shock. 

Clinical  History,— Since  the  diseases  causing  tlilatation  are  nunjer- 
ous  and  diverse,  the  clinical  history  presents  great  variations.  Associated 
with  the  sj^mptoms  of  dilatation  are  usually  those  of  the  causal  affections, 
and  the  latter  sometimes  overshadow  the  former,  Atfiotig  the  *'arlier 
symptoms,  iHf'rraAcd  hummer  mid  thin^t  are  frequently  observed,  [partly 
due  most  probably  to  the  general  condition  of  inanition.  The  thirst  is 
also  dye,  according  to  Von  Weinig,  to  the  fact  that  the  stomach  does 
not  readily  absorb  water,  and  the  pyloric  obstruction  prevents  the  passage 
of  water  into  the  intestines.  Vomiting  occurs  at  intervals  of  several  days, 
the  matter  ejected  amounting  to  from  1  to  3  gallons  (4—12  liters).  The 
clinical  characters  of  the  vomitus  are  strikingly  peculiar.  Occasioruillj 
the  vomiting  occurs  more  or  less  regularly  some  hours  after  feeding.  The 
ejecta  are,  as  a  rtde,  excessively  acid,  emitting  a  sour  odor,  and  on  micro- 
8Ci>pic  examination  they  show  bacteria,  sarcini\?,  and  torulie  in  great  nuno- 
bei*s.  The  vomitus  undergf>es  fermentative  changes  very  rapidly,  and 
usually  emits  disagreeable  odors  that  are  due  to  sulphureted  and   phos- 
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pbureted  hydrogen.  It  consists  of  acetic,  butyric,  and  lactic  ocids  iM' 
partiiilly  decomposed  food,  and  on  standing  separates  into  three  Uy<?rs^ 
an  upper  layer  of  brownish  froth,  a  middle  one  of  grayish-brown  fluitl, 
and  li  lower  one  composed  of  rem n tints  of  food.  The  acid  contents  af  ih«? 
stomach  may  be  regurgitated,  causing  pyrosis,  Enictations  of  foul  g^s^ 
are  also  common,  and  certain  general  symptoms  almost  invariably  ensue. 
Progressive  emaciation  naturally  follows,  sometimes  becoming  extreme. 
A  characteristic  symptom  is  muiif*ular  eramp  affecting  the  calve*  of  the 
legs  and  sometimes  spreading  to  the  flexors  of  the  arms  and  theabdotuinil 
muscles  ;  Kussmaul  attributes  this  to  an  abnormal  dryness  of  the  oiuscidAr 
tissue.  It  is  similar  to  the  cramps  in  cholera.  Owing  to  the  fact  that 
but  a  small  amount  of  liquid  reaches  the  intestines,  and  also  to  the  im- 
paired absorption  from  the  stomach,  there  are  e^^tuffiptttion  and  nnntfif 
urine,  the  latter  usually  being  alkaline  in  reaction »  Lms  of  ronteumM- 
7ie88  has  been  met  with,  and  tetany  has  also  rarely  been  observed.  In 
two  instances  in  which  lavage  was  employed  in  the  treatment  of  diUttr 
tion  tetany  followed,  lasting  three-quarters  of  an  hour;  death  foU< 
about  seven  hours  after  the  beginning  of  the  attack  in  both  insl 
A  striking  instance  is  reported  by  J.  T,  Whitcomb  in  which  nearly  all 
the  muscles  of  the  body,  including  those  of  the  esophagus,  appeared  to 
be  in  a  tetanic  condition.  Dreschtield  calls  attention  to  dilatation  of  the 
epigantrie  vema  in  both  inguinal  regions  as  an  evidence  of  dilatation  of 
the  stomach  ;  he  has  observed  it  in  more  than  130  cases,  and  refers  Id 
compression  of  tributaries  of  the  portal  vein  by  the  dilated  and  displacrtl 
stomach  as  the  supposed  cause  oft  the  condition. 

Physical  Signs* — -luspeHton  reveals  a  rounde<l  prominence  just  above 
the  umbilicus  in  the  supine  and  just  below  the  umbilicus  in  the  standing 
posture.  In  the  epigastric  region  there  is  sometimes  a  noticeable  de*- 
pression.  Obviously,  then,  the  abdomen  is  asymmetric  in  appearance. 
The  outlines  of  the  stomach  may  be  made  distinct  by  the  patient  taking 
an  effervescing  draught,  and  may  sometimes  be  readily  seen*  particularly 
the  greater  curvature,  "'passing  obliquely  from  the  tip  of  the  tenth  rib 
on  the  left  side  toward  the  pubes,  and  then  curving  upward  to  the  right 
costal  margin ''  (Osier),  Sometimes  peristalsis  is  visible  through  lh« 
abdominal  walls,  and  rarely  the  peristaltic  waves  are  seen  passing  fmm 
right  to  left.  These  movements  may  be  excited  mechanically  liy  varioua 
RjanijHilations*  Palpation. — ^The  increased  resistance  of  the  walls  of  the 
stomach  and  their  peculiar  elasticity  aid  us  in  mapping  out  the  contour 
of  the  stomach  with  more  precision  by  palpation  than  by  inspection 
alone.  The  movements  of  the  organ  can  be  plainly  felt,  frequently  lead- 
ing up  to  a  pyloric  mass-  A  highly  characteristic  sign  is  the  loud  splash- 
ing sound  obtained  by  tapping  the  region  of  the  stomach  with  the  fingvf^ 
tips  of  both  hands  alternately.  The  patient  may  produce,  and  main  tain 
for  a  considerable  period,  similar  splashing  sounds  by  breathing  rapidly 
and  forcing  down  the  diaphragm  at  the  same  time.  His  own  bu<lilr 
movements  may  provoke  them.  Pereusmm  furnishes  subsidiar}*  evidence 
as  compared  with  piilpation.  The  examiner  should  first  percuss  the 
empty,  and  then  the  filled  stomach,  if  he  would  obtain  reliable  aid  from 
this  sign.  When  empty,  an  increased  area  of  tympanitic  rescmance  will 
be  obtained,  extending  from  above  downward  to  a  point  several  incfaefi 
below  the  umbilicus.      If  now  water  amounting  to  1  quart  (1  liter)  be  in- 
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troduced  into  the  or^a!i,  and,  in  cormequence,  a  line  of  dulness  at  or  below 
tbe  navel  be  noted  where  tympanitic  resonance  had  been  found,  we  have 
gainl  evidence  of  the  existence  of  dilatation.  The  posture  of  the  patient 
shoald  next  be  changed,  when  it  will  be  found  tliat  the  line  of  dulness 
has  also  altered,  Frerichs*  plan  of  expanding  the  stomach  with  carbon 
dioxid,  and  also  Runeberg's  method  {vide  Physical  Examination),  may 
be  employed  as  aids  to  mapping  out  the  limits  of  the  organ,  Auncul^ 
tat  ion  reveals  little  that  is  of  diagnostic  value.  The  transmitted  sounds 
beard  over  the  stomach  have  a  metallic  ring.  1  have  confirmed  the 
observation  by  Franck  and  others,  who  claimed  to  have  heard  pecu- 
liar gurgling  sounds  produced  by  the  heart  s  action  and  siy.stolic  in 
rhythtn.  Fluids  swallowed  by  the  patient  may  be  heard  dropping  into 
the  dilated  stomach,  and  suceussion-sounds  may  be  elicited  by  shaking 
his  body*  Meiwurementn  made  by  introducing  a  probang  into  the  stom- 
ach until  it  reaches  the  greater  curvature  are  valuable  only  when  the 
degree  of  dilatation  is  considerable,  on  account  of  the  obvious  chances  of 
error.  In  health  the  instrument  passes  about  60  cm.  (24  inches),  reach- 
ing a  point  more  or  less  nearly  on  a  level  with  the  umbilicus,  wbile 
under  conditions  of  extreme  dilatation  it  may  be  introduced  70  cm.  (28 
inches). 

Diagnosis* — The  diagnosis  embraces,  first  and  foremost,  the  recog- 
nition of  the  special  causes.  The  unmistakable  clinical  manifestations 
are  the  characters  of  the  vomitus  and  the  peculiar  manner  of  recurrence 
of  the  vomiting.  These,  together  with  the  physical  signs  and  a  know- 
ledge of  the  causal  condition  in  the  individual  case,  are  adetjuate  for  a 
positive  diagnosis. 

Differential  BiagBOSiB. — The  condition  is  most  apt  to  be  conffjunded 
with  ascites  or  over^distentkm,  and  in  the  female,  though  rarely,  with 
avarian  cifst.  In  diiatation  of  the  ijit^'i^tines  the  gastric  symptoms  of 
dilatation  of  the  stomach  are  wanting ;  moreover,  the  physical  signs  are 
dissimilar.  The  splashing  sounds  on  manipulation,  the  line  of  dulness 
below  the  umbilicus  after  filling  the  stomach,  and  other  signs  so  signifi- 
cant of  gastric  dilatation  are  absent  in  over-distent  ion  of  tne  intestines. 
In  addition,  we  should  make  trial  of  the  salol  test,  though  this  is  now 
considered  of  little  value  (inde  Chemical  Examination).  In  dilatation 
of  the  stomach  salicyluric  acid  appears  in  the  urine  two  or  three  hours 
after  salol  has  been  taken,  while  in  health  as  early  as  from  one-half  to 
one  hour.  From  dilatation  of  the  stomach  we  may  discrimimite  ascites 
by  the  history  and  by  the  characteristic  gastric  symptoms  belonging  to 
the  former  affection.  In  dilatation  the  abdomen  is  asymmetric,  tlte  pro- 
jecting prominence  being  in  the  vicinity  of  or  just  below  the  umbilicus. 
In  ascite.^  the  lower  portion  of  the  abdomen  is  chiefly  distended,  and 
on  assuming  the  recumbent  posture  the  abdominal  area  becomes  broad- 
ened and  flattened.  On  palpation  fluctuation  may  be  elicited  in  the 
hypogastric  and  iliac  regions.  Megahgastria^  or  simple  *'  big  stomach," 
is  distinguished  by  its  absence  of  symptoms,  and  especially  by  the  fact 
that  the  fcKtd  is  passed  into  the  intestines  as  quickly  as  in  health. 
Gastroptosis  is  easily  distinguished  from  gastric  dilatation  {vide  article 
on  Gastroptosis). 

Acute  Gastric  Dilatation. — Acute  dilatation  of  the  stomach  has  a 
BuddeQ  onset,  and  gives  rise  to  all  of  the  above-mentioned  physical  signs. 
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In   tliis  type  of  the  disease,   however,    vomiting   is   more   frequent  aod 
severe  thrin  in  the  chronic  form.      Cyanosis   is  a  common  syraptom,  aud 
pain  often  a  prominent  one.     The  patient  frequently  pa^4i?es  into  a  condi-  , 
tion   of  collapse  that   miiy  prove  gipeedily  fatal.     Acute   ililatation  mJiT 
arise  in  the  com"se  of  chronic  cases,  or  may  be  primary*      When  it  occui^  ( 
inclependently  of  the  chronic  variety,  it   is  often  recovere<l  from  in  Uiej 
course  of  two  or  three  days. 

Prognosis. — The  prognosis  in  the  acute  form  is  uncertaiD,  ihciu^bi 
the  majority  of  cases  recover;  the  condition  may,  however,  tend  io\ 
merge  into  the  chronic  form. 

Chf'onie  dtlat^itifm  offers  a  had  prognosis,  most  instances  being  utterlt 
incurable.     Obviously,  it  depends  greatly  upon  the  causal  eontlitioQS, 
resort  to  surgical  interference  sometimes  gives  promise  of  a  more  favor- 1 
able  subsequent  eourise  in  cases  of  cicatricial  stenosis-     Cases  of  dilau-j 
tion  that  are  not  secondary  to  pyloric  obstruction,  however,  give  a  more 
favorable  pro^^nosis  on  the  whole. 

Treatment. — One  of  the  chief  aims  of  the  physician  shouhl  be  ta 
lessen  the  labor  of  the  muscular  coat  and  to  prevent  the  continual  necest- 
sity  of  passing  the  contents  of  the  stonjach  into  the  intestlDes.  This  is 
to  be  accomplished  by  careful  attention  to  the  character  and  amouni  of 
food  taken  and  by  frequent  cleansing  of  the  wtoraaelu  If  is  neces- 
sary to  thoroughly  em  ply  the  organ  by  lavage,  this  being  repeaie*! 
daily.  A  thorough  and  .sate  manner  of  washing  out  the  stomach  is 
by  means  of  the  soft  N^laton  catheter,  it^  intrwluction  being  una^ 
tended  by  injurious  local  effects.  Perhaps  the  best  way  in  which 
to  thoroughly  empty  the  stomach  is  by  the  use  of  the  stomach* 
tube,  as  will  be  detailed  under  Chronic  Gastritis,  Recently  this  has 
been  replaced  by  the  siphon  appanttus  as  a  simpler  and  more  con*  ' 
venient  mechanism  than  the  former,  and  one  not  so  likely  to  be  at- 
tended with  harmful  effects,  though  perhaps  less  efficacious.  The  long 
course  of  these  conditions  renders  it  desirable  that  the  patient  shoubC 
whenever  possible,  be  taught  to  wiish  out  his  own  stomach.  On  accuttnt 
of  the  fermentative  and  putrefactive  changes  going  on  in  the  inge^ta 
it  is  necessary  to  use  weak  antiseptic  solutions  for  this  purpiw*e,  siiita- 
h]e  ones  being  a  3  per  cent,  solution  of  boracic  acid  or  a  1  per  cent. 
solution  of  salicylic  acid.  Subsequently  wano  water  alone  may  be  cm* 
ployed.  The  diet  should  be  composed  chiefly  of  tluids,  given  in  small 
quantities  and  at  stated  interi'als.  If  the  pyloric  obstruction  Ikj  n«t  u» 
far  advanced,  tender  meats,  eggs,  and  otlier  easily  digested  jilhuminoiiA 
articles  «jf  ftnid  may  be  allowed  in  moderate  q  nan  titles.  Since  gasmc 
digestion  find  absorption  are  very  often  ninrkedly  impaired,  it  in  well  aim 
to  include  those  substances  that  are  readily  digested  and  assimttaied  aR«r 
leaving  the  stomach,  though  the  latter  must  be  given  in  a  fluid  stale.  Toft 
mtich  care  and  attention  cannot  be  bestowed  upon  the  queation  of  tlie 
adaptation  of  the  diet  to  the  condition  of  the  patient.  In  no  other  tmA* 
ner  can  we  bring  such  marked  relief  from  disagreeable  gastric  •^ymptomi* 
as  by  a  suitable  dietary,  and  in  no  other  manner  can  the  general  nutrilron 
of  the  patient  be  so  markedly  imfiroved.  The  weakene*!  a>ndition  t\[ 
the  muscle-w^alls  is  flue  to  over-strain  and  to  degenerative  pmcffises; 
hence,  after  having  removed  as  much  of  the  labor  thrown  upon  it  i« 
possible,  we  should  attempt  to  overcome  its  paretic  state  by  the  einploj- 
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meiit  of  such  agents  as  strydmiri  und  electricity.  For  the  associated 
catarrhal  state  the  remedies  recoramended  iin^ler  Chronic  Gastric  Catarrh 
may  be  employed 

Since  some  of  the  more  annoying  symptoms  and  remote  evil  conse- 
fjnences  are  directly  attributable  to  the  tact  that  too  small  a  proportion  of 
the  ;xa.stric  contents  finds  hs  way  into  the  intestines,  we  sboubl  compensate 
for  this  deficiency  of  JntCJ?tiTm]  fluid  by  rectal  injections  of  a  weak  snlii* 
lion  (gr.  V  to  sj — 0.3i^4  to  32J))  of  sodium  ehlorid,  not  les?^  tlian  one  pint 
of  this  solution  being  injected  twice  daily.  In  addition,  nutrient  enemata 
should  be  employed  when,  despite  proper  regulation  of  the  dietary,  loss 
of  flesh  and  strength  continue.  In  consequence  of  the  marked  smemia 
and  extreme  emaciation  frequently  present  in  this  affection  tonics  are  in- 
dicated, and  more  particularly  iron,  which  may  be  administered  hypo- 
dermically  in  the  form  of  the  albuminate.  Finally,  it  may  be  necesaary 
to  rej^ort  to  surgical  measures. 


INFLAMMATORY  DISEASES  OF  THE  STOMACH. 


ACUTE   CATABBHAL  GASTBITIS, 
{Aciifr.  Gajtlric  Catarrh,) 

I>efillition. — An  acute  catarrhal  inflammation  of  the  mucous  mem- 
brane of  the  stomach,  attended  with  more  or  less  severe  local  and  con* 
st  i  t  u  t  i  o  n  n  I  sy  m  p  t o  m  s . 

Pathology-^ — The  postmortem  evidences  of  an  acute  inflammation 
of  the  gastric  mucosa  are  distinctive  only  of  the  graver  forms,  since  the 
latter  alone  usually  terminate  fatally:  Observations  upon  cases  of  gas- 
tric fistula,  however,  have  shown  that  in  the  milder  grades  of  acute  gas- 
tric catarrli  the  morbid  appearances  arc  similar  to  those  characteristic 
of  acute  catarrhal  inflammations  of  the  portions  of  mucous  membrane 
normally  exposed  to  view.  Thus,  at  first  there  are  small  irregular 
patches  of  redness,  slight  swelling,  dryness,  and  eeciiymosis.  Later, 
serum  efi'used  from  the  congested  vessels,  and  mixed  with  an  increased 
quantity  of  uiucus,  escaped  leukocytes,  and  desquamated  epithelium,  is 
present.  Hemorrhagic  erosions  may  be  seen  ;  the  mucous  membrane 
IS  now  thickly  swollen,  softened,  and  covered  with  a  tenacious  muco- 
piis,  which,  from  an  increase  in  the  number  of  leukocytes  in  a  more 
intense  inflauimation,  may  pass  into  a  purulent  exudate.  Infiltration 
and  swelling  of  the  solitary  lymph-follieles  are  frequent ;  these  some- 
times form  minute  abscesses  that  burst  and  result  in  follicitlar  ulcers. 
The  gastric  tubules  may  be  filled  with  a  granular  debris  of  epithelial 
cells  that  have  undergone  albuminous  infiltration  (cloudy  swelling)  and 
fatty  degeneration. 

Etiology , — The  pr(uii9pomiff  can  sen  of  acute  gastric  catarrh  em- 
brace those  various  impairments  of  the  system  in  which  the  normal  func- 
tional activity  of  the  stomach  is  altered  or  diminished.  These  are  seen 
as  the  result  of  (r/)  improper  hygienic  surroundings;  (fi)  malnutrition ; 
(r)  the  various  anemias;  (d)  in  gouty  and  rheumatic  subjects;  (e)  in  the 
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tuberculous,   cancerous,    and   malarial   dy^crasiic ;   (/)   associated  witi 
chronic   pasaive  hyperemia  of  the   stomrich   due  to  emphysema  of 
lun^.H,  cirrhosis  of  the  liver^  aiitl  renal  and  cardiac  diseases;  (^)  in  sicklyi 
and  tlelicatc  children,  in  convalescents  from  acute  dieeaaes^  and  in  ene 
vated  chronic  invalids,     {h)  Persuns  having  chronic  gastric  catarrh  i 
predif^posed  to  superadded  attacks  of  the  acute  disorder. 

The  ihrevt  f^auHt'x  are  mainly  (1)  dietetic.    These  include  the  iagestioq 
of  too  much  indigestible  food  ;  food  that  is  ti*o  hot  or  too  cold  :  very  wiu 
anil  highly  seasoned  articles:  the  too  free  use  of  condiments;  and  eefH 
cially  the  eating  of  decomposed  canned  goods  and   tainted   oieat^. 
cases  due  to  the  latter  the  fermentative  and  putrefactive  agents  (acetic 
lactic,  and  butyric  acids,  and  the  ptomams)  are  the  immediate  causes  q|| 
the  catarrhal  inflammation  and  tend  to  produce  the  constitutional  disturb 
ances,  sometimes  typhoid  or  septic  in  nature,  that  give  rise  to  the 
called  '''gastric  fever/'     The  term  ^^  erapuloas  (/astrtth**  has  been  a|i 
plied  to  those  cases  due  to  gluttonoua  meals.     (:2)  Excessive  indulgent 
in  spirituous  litjuors  is  a  common  cause  of  acute  catarrli  of  the  stomach*! 
(S)  Acute  infectious   fevers,  as  measles,  typhus   fever,   and  scarlalini 
provoke  the  disorder  ('*  erf/thematous  yasttitu  "),  as  do  al&o  remitteni 
and  intermittent  fevers,  especially  when  of  the  pernicious  variety.     (4r 
Certain  drugs,  as  the  salicylates  antl  iodids,  sometimes  act  as  causative 
agents.     (5)  The  influence  of  cold  as  an  exciting  factor  of  this  dis 
has  very  prohaljly  been  overestimated.     (6)  8ince  the  pubHcatioo 
the  observations  by  Klebs.  FriinkeL  and  others  the  mycotic  origin  of 
the  condition  cannot  any  longer  be  doubted.     It  has  long  been  knowm^ 
that  the  larvn:;  of  certain  insects  may  produce  gastritis, 

Clitiieal  History. — ^The  symptonis  of  the  onlinarv  or  milder  ran*  i 
eiy  of  acute  gastric  catarrh  are  embraced  in  the  description  of  the  "sub*! 
acute  gastritis  "  or  ^*  acute  dyspepsia  **  of  some  writers.      Soon  after  cit*j 
ing  there  are  uneasiness,  fulness,  pressure,  distress,  and,  perhaps*  a  dull  I 
pain  referred  to  the  epigastrium.      Thirst  is  common,  also  Dause^i,  erac-  j 
tations  of  gas  or  liquiil,  and,  less  often,  vomiting.     The  vomitas  con- 
sists of  undigested  food,  considerable  mucus,  and  Huid  constituents  th»t 
are  sometimes  bilc-stained.      The  tongue  is  coated.     The  general  condi- 
tion of  the  patient  remains  unimpaired,  and  the  average  duration  is  lestf 
than    twenty-four   hours.      In  s**vereT  cases  the  svrnptoms  before  »tat<^ 
are  intensified,  and  particularly   the   nausea  and  vomiting*     Physical 
exploration  discloses  slight  prominence  of  the  epigastric  area,  with  more 
or  less  tenderness  on  palpation.      The  tongue  is  dry  an<l  heavily  coated, 
the  breatli  unpleasant  as  a  role,  the  patient  complaining  of  a  flat  or  bit^j 
ter  taste  iu  the  mouth.      Constitutional  symptoms  appear  early,  and  thtj 
onset  is  often  marked  bv  rigor  and  a  febrile  reaction,  the  temperature  J 
rising  to  102^  F.  or  even'lO:^^  F.  (38.8^-39.4^  C).    Herpe.^  may  appear  j 
on  the  lips  and  skin — a  fact  that  points  to  the  infectious  nature  of  thill 
comjdaiiit.     The  puLse  is  usually  accelerated,  and  there  are  tndispo«$itioa 
to  exertion,  hesidaclie,  diiluess,  and  other  nervous  symptoms.     An  cry- 1 
thematous  eutaueous  ernjjtion  is  often  present,  and  particularly  io  febril#] 
cases  in  children.     That  tlje  marked  dtsturbatices  of  the  general  health  I 
are  due  to  the  toxic  eifects  of  the  products  of  fermentation  and  decani*  j 
position  is  <|uite  probable. 

Complicatiotis. — ^Constipation  is  a  comparatively  frec|aeiit  eompl) 
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cation,  and  diarrbea  u  Cij!H|mrativeIy  infrequent  one.  Either  coinci- 
ilentl)'  or  by  direct  extt'ij^sjon  the  duudeiitim  is  ftiinilarly  aflfected,  and 
in  st»me  instances  j  a  on  dice  beounes  an  accompanying  feature*  TLe 
duration  of  this  variety  of  the  dit<ea8e  rarely  exceeds  four  or  &\e  days. 

Diagnosis. — ^The  diagnosis  of  the  lighter,  afebrile  forms  of  the  dis- 
order i.s  nitt  attended  with  tbe  slightest  difficulty.  On  the  other  hsind, 
the  diagnosi.s  in  cases  in  which  well- marked  hjcal  and  general  syniptouis 
appear  is  not  easy.  The  definite  etiology,  the  vomiting,  the  pain  or 
tenderness,  the  sudden  rise  of  teui]>eralure,  and  the  e<|ually  sutlden  fall 
at  the  end  of  a  few  days,  are  almost  tinetjui vocal. 

piiferential  BiagnoBiji, — The  absence  of  prodromuta,  of  rose  spots,  of 
the  peculiar  temperature'range,  and  of  enlargmeiit  of  tbe  spleen  serve 
to  distinguish  this  complaint  from  (j/phoid  fever.  The  instances  of  in- 
determinate etiology  may  present  a  clinical  picture  not  to  he  differen- 
tiated from  certain  infections  diseases.  Here  a  careful  analysis  of  the 
local  symptoms  and  signs  w  ill  usually  lead  to  a  correct  conclusion,  despite 
tbe  apparently  complete  identity  of  tbe  genera!  disturbances.  Close  ob- 
servation of  the  behavior  of  any  given  obscure  case  for  a  couple  of  days 
will  usually  enable  the  physician  to  arrive  at  a  correct  diagnosis.  In 
children  headacbe  and  vomiting  are  symptoms  oflen  so  well  marked  as 
to  create  a  striking  resemblance  to  tuberettlar  meHmgiti»^  but  tbe  latter 
CAn  be  discriminated  by  the  history  and  longer  duration.  In  cbildren 
acute  gastritis  with  an  erythematous  rash  is  often  mistaken  for  «rarlet 
fever.  The  final  elimination  of  the  latter  disease  is  usimlly  ensy,  how- 
ever, in  conee^juence  of  the  absence  of  angina,  of  the  typical  tongue,  the 
hard  and  very  rapid  pulse,  and  the  peculiar  desijuamation  aflTecting  the 
hair  and  tbe  nails. 

Prognosis. — Quite  generally  the  prognosis  is  good.  When,  as 
ioinetimes  happens,  however,  the  disease  is  purely  secondary,  the  prog- 
nosis must  depend  largely  upon  the  primary  affection.  I  have  found 
that  many  persons  suffer  from  repeated  attacks  of  gastric  catarrh,  each 
rendering  them  more  liable  than  previously  to  subsequent  attacks. 

Treatment.— Our  chief  aim  should  be  to  remove  tbe  cause  and  then 
to  give  the  stomach  complete  rest.  Hence,  whenever  tbe  disease  is  dis- 
tinctly traceable  to  errors  of  diet,  emetics  of  the  blandest  sort  should  be 
employed ;  large  draughts  of  warm  water  usually  suffice,  but  lavnge  is 
to  be  preft^rred  in  some  eases.  This  should  be  followed  by  a  purge  made 
up  as  follows : 

^.   Hydrarg.  chlorid.  mtt.,  gr.  j         (0.0648); 

Sodii  bicarb.,  gr.  xviij  (l.lti) ; 

Sacchari  lactis,  gr.  xij      (0.77  <). 

M.  et  ft.  chart.  No.  vj. 
Sig.   One,  dry  on  the  tongue,  every  hour;  the  last  to  be  followed 
in  two  hours  by  a  wineglassful  of  Hunyadi  Janos  or  other 
saline  laxative. 

The  stomach  must  now  have  absolute  rest  for  about  twenty -four 
hours,  when  pancreatized  milk  or  milk  boiled  with  lime-water  may  be 
given  at  stated  intervals.  If  nausea  and  continued  vomiting  prohibit 
the  use  of  milk  by  the  mouth*  I  resort  to  rectal  alimentation  early,  and 
particularly  in  children.     Certain  symptoms,  as  nauaea^  pain,  and  reit- 
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h'ssneMy  demuiul  a;*  early  relief  as  posisible,  anil  can  be  most  sac 
fully  met  by  tbe  use  of  uiorphm  in  small  Joses  hypodermically  at  inter 
vals  of  twelve  hours.  When  constant  nausea  is  the  symptom  chieflyl 
complained  of,  I  have  fonmi  creasote  combined  with  bismuth  or  I'ocain 
in  small  doses  to  he  highly  serviceable.  Convalescence  is  usually  unin-] 
terrupteil,  and  is  soon  eomplete.  When  ]>rolracted  it  is  often  on  acconnlj 
of  the  too  early  return  to  i^oliil  articles  of  diet  or  the  too  early  use  ofl 
hitter  tonics.  The  mineral  acids  should  first  he  admiiustered,  well  litj 
luted,  after  the  local  symptoms  have  in  a  great  measure  subsided,  and 
these  tbe  hitter  vegetable  tonics  are  later  to  be  gradually  addetL  Locally^l 
I  employ  sinapisms  at  the  beginning  of  severe  types  of  the  affectiuD,] 
and  iVdlow  these  with  warm  linseed  poultices  lightly  applied  to  the  entire'] 
epigastric  and  hypochondriac  regions. 


TOXIC    QASTRmS. 

Pathology  and  Etiology. — Thia  is  an  intense  form  of  acute  _ 

tritis,  produced  by  the  ingestion  of  irritant  and  corrosive  poisons,  amaQ] 
tbe  former  being  such  agents  as  phosphorus,  antimony,  and  arsenic,  ani 
among  the  latter  concentrated  mineral  acids  and  strong  alkalies.  Whea 
caused  by  the  non-corrosive  poisons  intense  hyperemia  and  tumefactioQ^ 
leading  to  desi|uamative  changes  in  tbe  ghindubir  structure,  ensut^ 
When  excited  by  corrosive  substances  necrosis  of  the  mucous  membrane 
may  occur,  leading  even  to  an  involvement  of  all  the  coats  of  the  stom* 
ach-walls,  and  terminating  in  perforative  peritonitis.  The  lesions  may 
be  of  various  grades  of  severity,  and  are  either  strictly  localized  or  mor^ 
or  less  generaL 

Symptoms.^ — The  symptoms  vary  somewhat  with  tbe  nature  of  the 
special  poison,  though  they  are  usually  quite  violent,  Incet^sant  vomit- 
ing, great  pain  in  the  epigastric  region,  and,  later,  diarrhea,  and  exces- 
sive thirst,  together  with  such  symptoms  as  intense  burning  pains  in  the 
mouth  and  throat  ami  dysphagia,  are  the  most  characteristic  sign^. 
The  vomitus  contains  mucus,  sometimes  blood,  and  rarely  shreds  of 
mucous  membrane.  The  phymml  examinatton  reveals  a  marked  disten- 
tion of  the  abdomen,  which  is  also,  as  a  rule,  very  painful  on  pressure 
over  the  epigastric  region.  The  general  condition  of  the  patient  soon 
becomes  one  of  profound  prostration ;  the  skin-surface  is  cold  and 
clammy,  and  the  pulse  and  respiration  ore  greatly  hurried,  termjsiliitt 
at  times  in  fatal  collapse  within  a  few  hours.  Sometimes  a  marked 
febrile  movement  precedes  the  development  of  the  symptoms  of  col lapi*- 
The  temperature  tnay  reach  104°  F.  (40°  C.) ;  the  pulse  ranges  from 
101)  to  1*30;  and  the  urine  may  be  scanty,  containing  a  slight  amoant 
of  albumin  or  red  blood-corpuscles.  As  a  se^iuel  we  may  have  symp- 
toms of  gastric  ulcer  or  of  esophageal  stricture. 

DiagnosiSp^ — ^The  diagnosis  rests  upon  the  history  of  tbe  ingestion 
of  sfjuie  toxic  material,  upon  the  character  of  the  symptoms  (referable 
not  only  to  the  stomach,  but  also  to  the  mouth  and  to  the  pharynx),  and 
upon  the  results  of  the  inspection  of  the  mouth,  pharynx,  and  the  mal- 
ters  vomited.     A  chemical  examination  of  the  latter  may  be  neoeflaaiT- 

Prognosis* ^T his  depends  upon  the  nature  of  the  poison  and  it» 
dose.      When  free  emesis  occurs  early  the  prognosis  is  therebv  rendrrrJ 
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more  favorable,  since  uiitler  these  circinustjuiee.s  botb  tbe  local  and  con- 
stitutional effects  are  mitigated.  Among  unfavorable  symptoms  may  be 
meiitionefl  tbe  development  of  sicrns  of  collapse  or  of  peritonitis. 

Trea^tmeilt. — To  ascertain,  in  the  tirst  place,  the  special  cause  of 
the  gastritis,  and  wben  this  is  found  to  administer  the  [irojier  antidote 
to  tliat  poison,  are  measures  of  prinje  importance.  The  stomacb  should 
be  washed  out  with  warm  water  containing  some  demulcent  substance 
and  a  small  proportion  of  the  appropriate  antidote.  While  lavage  may 
be  resorted  to,  it  must  he  cautiously  undertaken.  Subsex|uently  meas- 
ures should  be  emjdoyed  to  combat  the  active  local  in  tl  am  mat  ion.  Ex- 
ternally, leeches,  followed  by  the  ice-bag,  have  proved  to  be  the  best 
agents  in  my  own  hands  ;  internally,  opium^  bismuth,  and  demulcents, 
with  hits  of  ice,  are  most  useful.  Rectal  alimentation  should  form  the 
sole  method  of  feeding  so  long  as  the  signs  of  severe  inflammation  along 
the  upper  alimentary  tract  are  present.  The  indications  presented  by 
the  general  conditions  will  vary  with  tlie  general  effects  of  the  pecnliar 
poison  in  each  case. 

DmHTHERmC   GASTRITIS. 

This  form  of  gastritis  is  always  a  secondary  condition,  though  it  is  not, 
as  has  often  been  stated  by  others,  always  caused  by  a  direct  extension  of 
the  diphtheritic  membrane  from  the  pharynx  down  through  the  esopha- 
gus to  tbe  stomacb.  It  arises  more  frequently  in  the  course  of  some 
other  acute  infectious  malady,  as  pnenmonia,  scarlet  fever,  or  small-pox* 
Though  it  is  regarded  ivs  a  rare  disease,  the  fact  that  it  is  unrecognizable 
during  life  renders  it  certain  that  the  affection  is  sometimes  overlooked. 
1  have  seen  two  instances  associated  with  croupous  inlhimuuition  of  the 
intestines,  both  occurring  in  greatly  debilitated  children.  Osier  saw  a 
case  which  occurred  as  a  secondary  process  in  pneumonia. 

ACUTE   SUPPURATIVE   GASTRITIS. 
( Phlegmonous  GastrUh.) 

Definition.^ — An  acute  suppurative  inflammation  of  the  submucosa. 

Pathology  and  Etiology* — Phlegmonous  gastritis  is  confessedly 
a  rare,  and  almost  invariably  a  secondary,  disease.  I  have  observed 
pathologic  e violences  of  its  presence,  however,  in  two  cases  that  came 
to  autopsy,  both  patients  having  died  of  sepsis.  In  general,  the  eti- 
ology is  obscure.  It  may  very  rarely  originate  spontaneously  ;  it  may 
also  follow  an  injury,  though  more  commonly  it  is  merely  a  symptom 
of  a  general  septic  process  or  a  complicating  condition  of  an  acute 
infectious  malady.  Two  forms  are  described — namely,  a  diffuse  punt- 
lent  ht Jilt  rat  f  on  and  a  cirvnmiivrtbed  form.  The  morbid  process  begins 
in  the  submucous  layer,  and  then  spreads  in  various  directions,  involv- 
ing soon  the  muscular  and  serous  coats  on  the  exterior  and  the  mucous 
coat  on  the  interior.  The  limited  variety  results  in  the  formation  of 
true  abscesses,  that  may  attain  considerable  size  antl  rupture  either 
into  the  peritoneal  cavity  or  into  the  stomach. 

Symptoms,— There  may  or  may  not  be  an  initial  rigor.  Whetlier 
the  caae  is  ushered  in  by  a  chill  or  not,  however,  the  temperature  soon 
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rises  to  103*^  or  104°  F.  (40°  C.)j  and  subsequently  pursues  an  irreg- 
ular course.  The  symptoms  of  the  typhoid  state  supervene,  and  are 
usually  associated  with  the  symptoms  of  the  primary  affection.  Heoce 
the  fliuiciil  picture  is  greatly  diversified.  For  a  variiihle  period  prior  to 
the  fiital  issue  the  patient  passes  into  coma.  The  local  eyinptoms  and 
physical  signs  are  rarely  diagnostic.  There  is  a  constantly  increasing 
epigastric  pain  ;  emesis  also  appears,  the  vomita  often  conta.intDg  a 
notable  i|nantity  of  pus-cells. 

The  physical  signs  reveal  but  little  in  most  instances,  and  vary  wiib 
the  form  of  the  complaint.  Inspection  shows' in  the  diffuse  form  a  con- 
siderably distended  abdomen.  On  pressure  the  stomach  is  found  to  be 
quite  tender.  In  the  Itmited  varivt^f  the  j^a^tric  abscess  sometimes 
gives  rise  to  the  physical  signs  of  a  tumor,  and  a  localized  prominence 
may  be  seen  over  the  seat  of  the  abscess ;  the  tenderness  to  the  pressing 
finger  may  be  confined  to  the  same  area.  Palpation  has  served  to  elicit 
fluctuation  and  to  define  the  limits  of  the  tumor,  the  latter  sometimes 
attaining  the  size  of  a  cocoanut ;  on  percussion  either  dulness  or  a  muffled 
tympanitic  resonance  is  elicited,  according  to  the  size  of  the  tumor. 

Dlagftiosis. — The  diffuse  variety  cannot,  as  a  rule,  be  j>ositively 
distinguished  from  certain  other  gustric  affections.  The  detectioa  af 
puS'Ceils  is,  however,  of  the  utmost  diagnostic  value.  Gastric  alMecMi 
on  the  other  hand,  is  often  recognizable,  since  the  physician  baa 
only  the  history  to  aid  him,  but  also  the  physical  signs,  which 
demonstnitf  the  | presence  of  a  fluctuating  tumor. 

Course  and  Progfnosis.— The  majority  of  cases  reach  a  fatal  ter- 
mination within  one  week,  and  those  that  do  not  terminate  in  death  thua 
early  merge  into  a  subacute  or  even  chronic  course.  They  present  such 
symptoms  as  local  pain,  chills,  and  fever,  and  death  resuIt^s,  sooner  or 
later,  either  from  exhaustion  or  such  complications  as  peritonitis  and 
metastatic  abscess  with  jaundice. 

Treatment. — The  treatment  in  the  diffuse  form  is,  at  be^t,  only 
palliative.  In  the  circumscribed  variety  the  aid  of  the  surgeon  shoald 
be  invoked  as  soon  aa  a  probable  diagnosis  has  been  made. 

CHRONIC   CATAHEHAL  GASTBITIS. 
(  Chrmuc  Catarrh  of  the  Stomach  ;   Chronic  Catarrhal  Ihftprpna.) 

Definition. — A  chronic  catarrhal  inflammation  of  the  gastric  mu- 
cous membnine,  presenting  various  degrees  of  intensity  and  emhradnf 
the  symptoms  that  are  more  or  less  characteristic  of  widely  differenl 
clinical   forms  of  gastric  derangement. 

Pathology,— The  anatomic  changes  are  most  marked  near  the  py- 
lorus, where  the  mucous  membrane  often  presents  a  distinctly  wrinkled. 
mamrai Hated  appearance.  The  mucous  membrane  looks  either  red  or 
gray  (the  hitter  hue  being  due  to  pigmentation),  and  is  pretty  generally 
covered  by  tenacious  mucus,  mingled  with  detached  epithelium.  Ewald 
describes  the  histologic  changes  tTiua:  *"  The  minute  anatomy  i^bowg  the 
picture   of  a   |iarenchymatnus  and   an   interstitial    inH^i  u.     The 

gland -eel  Is  are  in  part  eroded  or  show  cloudy,  granular  -  ^  or  atro- 

phy. The  distinction  between  the  *  liaupt  "  and  '  beleg  '  cells  cannot  be 
recognised,  and  in  many  places,  particularly  in  the  pyloric  regioii)  ik» 
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tubes  have  lost  their  regular  form  and  show  in  many  places  an  atypical 
branching  like  the  fingers  of  a  glove.  Individual  glands  are  cut  off  to- 
ward the  fuDdus,  hut  appear  at  the  border  of  the  submucosa  as  cysts, 
partly  empty,  with  a  smooth  membrane,  partly  filled  with  remnants  of 
hyaline  and  refraetilt*  epithelium-  An  ubundarit  simall-eelled  infiltration 
presses  apart  the  tubules,  and  h  partieulurly  marked  tow^ird  the  surface 
of  the  mucosa,  and  from  the  submucosa  extensions  of  the  connective  tissue 
may  be  seen  passing  between  the  glands.  The  mucoid  transformation  of 
the  cells  of  the  tybules  is  a  striking  feature  in  the  process  and  may  ex- 
tend to  the  very  fundus  of  the  glands/'  Hemorrhagic  abrasions  may  be 
found  in  cases  due  to  cardiac  disease  or  to  portal  engorgement.  If  the 
catarrh  is  of  long  duration,  further  anatomic  changes  occur.  Superficial 
ulcers  may  form,  usually  in  the  pyloric  region  or  along  the  lesser  curva- 
ture, varying  in  size  from  a  few  lines  to  an  inch  or  more  in  dijiuieter, 
and  nearly  circular  in  shape.  Long-standing  cases  also  present  sclerotic 
changes  of  the  mucous  membrane.  Of  these,  two  forms  are  distinguished. 
In  the  one  variety  the  mucous  membrane  is  perfectly  smooth  and  atro- 
phied; the  glands  are  displaced,  narrowed,  and  shortened,  while  the 
gap  thus  formed  is  more  or  less  filled  with  connective  tissue.  There  is 
a  thinning  of  the  stomach-wall,  with  enlargement  of  its  cavity.  The 
other  form  presents  a  hyperplasia  of  the  mucous  membrane,  tlie  gland- 
ular structure,  and  the  submucous  layer,  sometimes  resulting  in  enormous 
thickening  of  the  stomach-walls,  with  great  diminution  in  the  size  of  its 
cavity.  I  have  seen  one  instance  in  which  the  stomach  held  less  than 
a  half  pint  at  the  autopsy. 

Ktiology, — ^It  is  evident  that  the  factors  which  produce  acute  gastric 
catarrh  w  ill,  if  long  continued,  produce  a  chronic  condition.  The  latter 
has  many  causes,  all  of  which  act  either  as  mechanicaU  chemical,  or  bio- 
logic irritants,  and  fall  naturally  into  the  following  classes  :  {a)  Errors  of 
diet  (referring  more  particularly  to  improper  articles  of  fooil),  its  variety, 
and  preparation;  excessive  ulinientatioii ;  tiie  habit  of  eating  at  irregu- 
lar intervals  or  with  undue  haste,  luwl  thus  not  allowing  time  for  perfect 
mastication  of  the  food.  (/>)  The  immoderate  use  of  alcohol  doubtless 
stands  second  in  ordtT  of  importance.  Those  p)ersons  who  habitually 
indulge  in  alcoholic  beverages  to  excess  are  prune  to  an  irregular  mode 
of  life,  and  this  of  itself  tends  to  produce  debilitated  sttttes  of  the  sys- 
tem that  lead  to  digestive  disturbances  and  reinforce  the  baneful  effects 
of  the  excessive  use  of  alcohol.  Such  patietits  are  apt  to  sufter  from 
the  more  active  forms  of  the  complaint,  and,  at  shorter  or  longer  intervals 
of  time,  from  genuine  acute  gastritis  {vkh'  Etiology  of  Acute  Gastric 
Catarrh)-  In  the  same  category  should  he  mentioned  other  gastric  irri- 
tants, as  the  excessive  use  of  tohficco  and  the  prolonged  use  of  tonics 
and  purgatives,  (c)  Functional  derangements  of  the  stomach  some* 
times  merge  into  the  disease  Hmier  c(»nsideration,  Tlds  is  especijilly 
true  of  that  form  in  which  there  is  a  deficiency  in  the  gastric  Juice* 
Under  these  circumstances  fermentative  and  putrefactive  changes  set  in, 
and  the  products  thus  generateil  become  sources  of  chronic  irritation. 
{tl)  Local  mechanical  infiuences  nuiy  offer  resistance  or  obstruction  to 
the  outrtow  of  venous  bhiud  from  the  stomach  to  the  right  heart.  These 
consist  in  portal  congestions,  either  fiassive  i>r  tuore  or  less  active  accord- 
ing to  their  special  causation.     In   this  class  of  cases  chronic  gastric 
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catarrh  is  a  aecondary  process  in  chronic  affectioDs  of  the  liver,  heart, 
and  lung??,  (f)  Such  constitiitioniil  conditioos  as  gout,  chronic  rheuma- 
tism, chroDic  tuberculosis.  Bright's  disease,  diabetes,  aoemia,  chlorosis, 
chronic  malaria,  syphilis,  and  chronic  forms  of  skia-disease.  The  ex- 
planation of  the  peculiar  liability  of  tbese  conditions  to  catarrh  of  the 
stonififh  lies  in  the  obstruction  offered  to  the  passage  of  blood  throutrh 
the  hep;*ric  and  cardio-pubnonary  circulation.  This  is  true  in  an  especial 
degree  in  chlorosis,  anemia,  chronic  tuberculosis,  and  malaria;  in  gout. 
chronic  Bright's  disease,  and  syphilis  it  is  probably  due  largely  to  th«  \ 
action  of  cbemico-vital   irritants   in  the  circulating   medium. 

ClitLicai  History. — The  hwai  sipnptom»  bear  a  striking  resemblancie  I 
to  those  of  other  ibrms  of  gastric  disturbance.  They  vary  greatly  in 
severity,  thougb  never  entirety  absent,  as  in  the  case  of  purely  functional 
disorders.  Deficient  secretion  of  the  gastric  juice,  due  to  the  anatomic 
changes  in  the  gastric  tubules,  is  a  potent  factor  in  the  production  of 
the  symptoms  directly  referable  to  the  stomach.  It  is  the  function  of 
hydrochloric  acid,  normally  present  in  the  gastric  secretions,  to  destroy 
the  ferment'producing  sjiores ;  hence  when,  owing  to  lack  of  fre^  HCl, 
the  latter  are  not  destroy eil,  deleterious  produris  of  fermentation  are 
the  result,  these  in  turn  aggravating  and  prolonging  the  course  of  the 
aflVction,  Recent  investigations  go  to  show  that  deficient  motor  po*»er 
is  more  important  than  a  deficiency  in  the  secretions  in  bringing  about 
the  clinical  |>henomeua  of  tiie  disease.  The  presence  of  an  inordinate 
amount  of  mucus  which  is  alkaline  in  reaction  neutralizes  in  part  the 
HCl;  it  may  also  more  or  less  completely  cover  the  ingesta,  thus  pre- 
venting the  gastric  secretions  from  reaching  them,  and  leQ|Ctbeniog«  at 
the  same  time,  the  period  of  digestion. 

Among  the  earlier  symptoms  directly  attributable  to  the  gsstric 
lesions  are  anorexia  (though  at  times  the  appetite  may  be  moderately 
good  or  even  keen);  fulness  and  distress;  burning  sensations  and  dull 
pain  in  the  epigastric  region ;  eructations  of  gas,  which  may  be  either 
oifensive  or  odorless,  during  and  immediately  after  meals ;  regurgitation 
*»f  fiuid,  either  acid  (heartburn),  due  to  the  presence  of  organic  or  hydro- 
chloric acid,  or  a  hitter  form  of  peptones.  These  symptoms  are  usually 
increased  in  intensity  after  meals.  The  tongue  frequently  appear?  broad  ' 
and  fiabby,  and  almost  constantly  the  edges  and  tip  are  somewhat  red- 
dened, whilst  the  fiapilbe  are  enlarged.  Occasionally  it  is  small,  wiih 
enlarged  and  red  papilhe,  or  it  may  look  healfhy.  A  bad  or.  at  times^ 
a  persistently  bitter,  taste  in  the  mouth  and  great  thirst  may  be  com- 
plained of  There  is  often  a  profuse  secretion  of  saliva,  but  the  mouth 
may  be  dry.  Nausea  is  common,  nnd  is  most  marked  in  the  morning 
hours ;  it  is  freijuent  before  or  after  meals,  and  often  vomiting  nc* 
curs,  either  immediately  after  meals  or  a  couple  of  hours  later.  The  ] 
vomitus  will  vary  somewhat  with  the  time  of  tin*  fK-currence  of  emesis. 
Usually  it  consists  of  food  in  the  first  stages  of  digestion,  mixed  with  I 
large  quantities  of  mucus.  In  alcoholic  catarrh  morning  vomiting  oci'uni 
quite  commonly,  ancl  consists  of  a  watery  fluid  compiosed  of  saliva  and 
mucus.  This  class  of  sufferers  from  chronic  gastritis  not  infr* 
exhibits  well-marked  evidences  of  salivation.  I  have  repeate«l^ 
the  material  vomited  in  chronic  ga.stric  catarrh  to  be  acid  in  reaction,  < 
unlesg,  as  occasionally  happens,  the  vomiting  takes  place  several  boitrtj 
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after  eating,  when  it  h  sometimes  faintly  alkaline  or  neutral.  The 
aciiiity  of  the  voraitus  is  not  due  solely  to  the  presence  of  liCl,  but 
partly  and  sometimes  largely  to  acid  salts  or  the  weaker  aeids  (laetic, 
butyric)  resulting  from  the  abnormal  processes  of  fermentation  pre- 
viously  mentioned. 

Microscopic  examination  sometimes  reveals  the  presence  of  sarcinse 
ventriculi,  yeas?t  fungi,  and  numerous  bacterial  organisms-  The  relations 
of  these  low  forms  of  life  to  the  pathologic  processes  going  on  in  the 
stomach  are  not  well  understood,  except  in  the  case  of  the  yeast  fungus, 
which  is  concerned  with  the  process  of  fermentation.  The  tiarcime 
ventriculi  may.  however,  exercise  a  causative  influence,  since  certain 
cases  yiehi   readily  to  the  antiseptic  method  of  treatment. 

An  examination  of  the  contents  of  the  stomach  for  purposes  of  diag- 
nosis according  to  the  methods  laid  ih>wn  in  the  preliminary  section 
(tmie  p.  783)  should  not  he  neglected.  In  simple  chronic  gastric  catarrh 
the  hydrochloric  acid  is  found  to  be  diminished,  and  sometimes,  though 
not  as  a  rule,  lactic,  butyric,  and  acetic  acids  are  present.  In  aggra- 
vated forms  this  result  may  be  modified  by  the  presence  of  the  organic 
aciiis  and  hy  a  great  relative  diminution  in  HCL  In  many  cases  of 
chronic  catarrhal  gastritis  there  is  an  abundaDce  of  mucus,  and  an 
excess  of  hydrochloric  acid  may  be  met  with  in  proliferative  gastritis. 
On  the  other  hand,  in  atrophic  gastritis  there  is  little  or  no  inueus  in 
the  gastric  contents  while  there  is  in  established  cases  an  ahsenee 
of  HCI  and  of  the  digestive  ferment.  Ewald  has  subdivided  all  cases 
into  three  varieties :  (a)  Simple  gaHtritia^  in  which  the  fasting  stomach 
contains  only  a  small  quantity  of  slimy  fluid,  while  after  the  test-break- 
fast the  HCI  is  diminished  in  quantity,  and  lactic  acids  and  the  fatty 
acids  are  usually  iiresent.  (6)  3Iucous  gaiilriti&,  in  which  class  the 
acidity  is  always  slight  and  the  condition  is  distinguished  from  simple 
gastritis  by  the  large  amount  of  mucus  present,  (c)  Atrophi/,  Here 
the  fasting  stomach  is  always  empty,  w  hile  after  the  test-breakfast  HCI, 
pepsin,  and  the  curdling  ferments  are  wholly  wanting. 

The  alisorbent  and  motile  powers  of  the  stomach  are  both  more  or 
less  diminished,  and  are  determined  by  the  potassium  iodid  and  salol 
tests  respectively. 

Phyflical  Signs.— Sometimes  there  may  be  observed  an  untlue  disten- 
tion of  the  stomach,  the  prominence  being  more  marked  toward  the  left. 
On  making  firm  pressure  over  the  epigastric  region  tenderness  is  often 
elicited.  This  is  not  present  in  the  early  stages,  nor  constantly  later  in 
well-marked  cases,  since  the  degree  of  inflammatory  action  is  subject  to 
great  oscillation.  When  tenderness  is  found  over  a  considerable  portion 
of  the  epigastrium  in  tiie  absence  of  a  new  growth,  it  is  of  great  diag- 
nostic value.  It  is  to  be  recollected,  however,  that  resistance  may  be  felt 
when  the  stomach  is  thickened  in  chronic  interstitial  gastritis.  Dilata- 
tion of  the  organ  may  he  indicated  by  splashing  sounds,  ami  the  latter 
may  be  elicited  in  the  absence  of  gastrectasis  at  a  time  when  the  stomach 
should  contain  no  food. 

*>n  ptTcumum  there  are  discoverable  alterations  in  the  size  of  the 
organ. 

Among  the  general  or  iiulirect  symptoms  manifested  the  7iervous  phe- 
nantena  are  of  first  importance.     So  prominent  are  they  in  the  clinical 
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picture  ofttimes  as  to  lead  the  incautious  phyaiclan  to  the  conclasian  ibftt 
his  patient  is  sufferin^^  from  some  primary  disease  of  the  brain  or  nerves. 
The  nervous  derangements  have  been  attributed  solely  to  morbid  symp^ 
thetic  disturbances ;  it  is  quite  probable,  however,  that  we  should  sscribe 
a  share  of  the  morbid  influence  to  the  absorption  of  toxic  materials  from 
the  stomach  and  intestines.     Headache  is  frequently  complained  of;  it  is 

fenerally  frontal,  though  also  occipital,  and  tends  to  appear  before  mefth. 
'he  so-called  sick  headaclie  more  rarely  occurs.  Indisposition  to  meninl 
or  physical  exertion,  vertigo,  depression  of  spirits,  and  well-marked  hypo- 
chondriasis arc  common  conctjmitants.  Patients  complain  of  wakeful- 
ness anil  distiirbeil  dreams,  though  drowsy  after  meal-time.  There  is  a 
sympathetic  disturbance  of  the  cardiac  rhythm,  an<l  sometimes  dyspnea, 
owing  to  the  same  cause.  The  urine  is  often  highly  colored,  scanty,  and 
deposits  an  abundant  uratic  sediment ;  occasionally,  however,  it  is  of  low 
specific  gravity,  nither  copious  in  amount  and  pale  in  color,  owing  to  the 
infinence  of  phosphates.  This  condition  is  found  in  cases  in  which  the 
nervous  element  is  notably  prominent. 

Cottlplications, — -The  intestines  often  become  involved,  and  usaallT 
by  direct  extension.  Implication  of  the  duodenum  may  lead  to  jaundice 
and  to  obstinate  constipation,  though  only  moderate  constipation  is  the 
rule  in  catarrh  of  the  stomach.  When  the  process  extends  to  the  large 
intestines  diarrhea  develops.  Alternating  constipation  and  diarrhea  are 
often  observed.  The  nutritive  system  is,  in  confirmed  cases,  seriously 
implicated,  as  shown  by  the  anemia  {of  the  pernicious  type  in  some  cases), 
emaciation,  and  general  debility  present.  It  is  particularly  in  examples 
of  combined  intestinal  and  gastric  catarrh  that  we  observe  the  most 
notable  impairment  of  the  general  health,  and  the  reason  of  this  will 
be  clear  when  it  is  recollected  that  under  these  circumstances  all  the 
digestive  fluids  are  lessened  in  amount.  The  gases  generated  in  the 
stomach  often  fiud  their  way  into  the  intestinal  canal,  giving  rise  to  tym- 
panitic distention,  and  sometimes  to  colicky  pain.  In  not  a  few  instances 
the  gastric  catarrh  extends  upward  to  the  oral  cavity.  Under  such 
cireumst'inces  the  tongue  is  large  and  heavily  coated,  with  impression;*  of 
the  teeth  upon  its  edges.  Since  the  mucous  membranes  are  unhealthy, 
there  is  produced  an  abnormal  condition  of  the  secretions  that  renders 
the  breath  foul  and  causes  thirst.  Certain  skin-eruptions,  as  eczema^ 
lichen,  and  urticaria,  are  common  concomitants  of  this  disease.  By 
some  authors  these  disorders  of  the  skin  are  supposed  to  he  causes!  by 
the  catarrh  of  the  stomach.  I  have  fre*]uently  observed,  however,  that 
when  present  their  improvement  has  been  followed  bv  an  aggravation  of 
the  gastric  symfitorns.  and  vice  versd,  A  sequel  of  the  disease  is  dilata- 
tion of  the  stomach,  but  I  believe  this  to  be  less  frequent  than  was  for- 
merly supposed.  The  course  of  chronic  gastric  catarrh  is  long,  the  average 
duration  being  considerably  more  than  one  year.  It*  duration  njay  be 
much  abridged  by  early  recognition  and  pro|ier  treatmeut  of  the  condi- 
tion. The  symptoms  at  first  intermit  and  are  mild,  but  later  are  persistent. 
Diagnosis. — A  positive  diagnosis  may  be  based  on  a  clear  etiology* 
the  presence  of  persistent  symptoms  and  signs  of  chronic  disturbance  of 
digestion,  upon  defective  motor  power,  a  diminished  amount  of  HCl,  an 
abundance  of  mucus  in  the  gastric  contents,  and  deficient  absoqitii-e 
power.     The  points  of  difference  between  the  more  serious  affections  of 
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the  stomach  (t-arcinoma,  ulcer,  and  dilatation)  and  chronic  gastric  catarrh 
will  be  detailed  when  tbe  former  diseases  are  considered*  As  I  have  said, 
Ewald  makes  three  leading  forms  of  the  complaint,  based  on  the  results 
obtained  from  an  analysis  of  the  contents  of  the  stomach,  but  I  have 
fonnil  his  classification   not  satisfoctory  in  practice. 

Prognosis. — Chronic  catarrh  of  the  stomach  may  be  said  not  to 
manifest  an  innate  lethal  tendency.  It,  however,  predisposes  to,  as  well 
as  ag):^ravates,  the  symptoms  of  existing  forms  of  acute  and  serious  forms 
of  chronic  diseases,  especially  organic  aflections  of  tbe  stomach.  Tbe 
prognosis  depends  considerably  upon  the  stage  in  which  the  disease  is 
when  first  met  with,  since  the  condition  is  amenable  to  treatment  only 
when  not  too  far  advanced.     Tbe  prognosis  is  rendered  somewhat  more 

frave  by  the  presence  of  certain  complications  previously  mentioned.  I 
ave  seen  one  ease  that  proved  fatal  in  consequence  of  stricture  of  the 
pylorus- 
Treatment, — ^It  must  never  be  forgotten  as  far  as  possible  to  search 
for  and  remove  the  causal  affections  in  every  case.  When  associated  with 
grave  forms  of  cardiac,  hepatic,  or  renal  disease  these  must  receive  care- 
ful attention  primarily. 

The  masticating  apparatus  must  be  looked  after  hy  the  physician,  who 
must  also  instruct  his  patient  in  the  art  of  eating  slowly,  so  that  insaliva- 
tion  of  the  food  is  thoroughly  effected.  Too  often  tbe  tjuantity  of  ali- 
ments consumed  is  beyond  the  needs  of  the  bodily  functions,  and  the 
method  of  preparing  the  same  faulty — defects  to  be  early  corrected.  Such 
patients  should  eat  oflener  than  in  healtli,  taking  four  or  five  meals  in  the 
twenty -four  hours,  Tbe  physician  must  with  untiring  diligence  attend  to 
every  dietetic,  sanitary,  and  therapeutic  detail.  The  major  portion  of  the 
treatment  has  relation  to — 

(1)  77ie  Diet. — -In  the  matter  of  arranging  the  dietary  in  separate 
cases  the  general  condition  and  peculiarities  of  the  individual  must  be 
taken  into  account.  The  wise  physican  will  he  guided  to  some  extent  hy 
the  dictates  of  his  patient's  experience,  and  will  not  fail  to  avail  himself 
of  any  information  ohtainahle  upon  this  head.  In  itvvere  eust'S  an  exclu- 
eive  milk  diet  for  a  period  of  two  to  four  weeks  often  gives  the  best  re- 
sults. The  daily  amount  requisite  to  meet  the  demands  of  the  vital  functions 
is  4  to  8  pints.  Of  this,  5  to  8  ounces  are  to  he  taken  »knplf/  every  two 
hours  during  the  day.  The  heg inning  amount,  however^  must  occasion- 
ally be  smaller — 2  to  3  ounces — to  be  gradually  increased.  A  pinch  of 
salt  or  from  J  to  1  ounce  of  lime- water  may  be  added  to  each  feeding,  or 
the  milk  may  he  dduted  with  Vichy.  The  milk  should  not  be  taken  iced* 
but  warmed  or  at  the  temperature  of  the  room.  Boiled  milk  ii^  objection- 
able. The  stools  are  to  he  watched  for  curds,  and  when  the  digestive 
capacity  is  exceeded  the  amount  of  the  nutrient  sliould  be  lessened  and 
other  articles  cautiously  added. 

When  whole  milk  cannot  be  digested  on  account  of  an  actual  loathing 
for  it,  skimmed  or  partly  skimmed  milk  or  buttermilk  should  he  substi- 
tuted. If  the  latter  caniiot  be  utilized  in  proper  amount,  animal  broths, 
together  with  some  of  the  artificial  H>ods  f  panopeptone,  li^juid  peptonoids), 
may  be  added.  As  tolerance  ft}r  a  liberal  amount  of  milk  becomes  estah- 
lished  the  appetite  is  no  longer  satisfied,  and  then  I  begin  to  add  the 
light  solids  in  a  gradual  manner  ;  for  example,  white  meat  of  chicken  or 
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game  (except  tame  duckw  and  turkey),  stale  or  twice-baked  bread,  milk 
or  dry* toast  or  zweiback,  soft-boiled  eggs,  oysters,  fish,  and,  later.  Ham* 
burg  steaks,  stewed  sweetbread,  and  the  like*  For  dessert,  junket  or  cos- 
tards, sweetened  with  saccharin,  are  well  borne  as  a  rule.  Subsequently, 
farinaceous  artieles,  if  thoruughly  cooked  (except  oatmeal),  and  certain 
plain  vegetables,  may  be  allowed,  but  their  effects  must  be  minutely  ob- 
served. The  former  are  to  be  eschewed  in  cases  in  which  acid^fenjaentm- 
tion  or  flatulency  is  a  prominent  feature.  Among  the  latter,  rice,  spin- 
ach, lettuce,  and  macaroni  (stewe*l  in  milk)  are  to  be  selected*  Peas  and 
beans,  if  green  and  succulent,  may  be  tried,  but  if  ripe  are  to  be  dis- 
carded. The  only  form  of  fat  permissible  is  good  butter.  Stewed  fraita 
are  often  well  borne  and  tend  to  overcome  constipation.  In  cases  in  which 
tlie  hitter  sy"*ptoin  obtains  Graham  bread  and  green  soft  vegetables  are 
also  in*licated  and  often  are  readily  digested. 

In  light  cases  and  in  thuse  of  moderate  severity,  particularly  if  the 
cause  of  the  complaint  is  removable,  the  dietary  need  not  be  rigid  at  the 
start.  Indeed,  to  tntnimiise  the  saccharine  articles  and  starches  and  to 
avoid  t!ie  coarser  vegetiibles,  hot  bread,  pastries,  and  the  like,  is  all  that 
is  required.  In  the  case  of  confirmed  dyspeptics  the  tbUowing  articles 
are  to  be  scrupulously  avoided :  very  fat  meats,  fat  fish*foods,  condiments^ 
certain  fruits  (strawberries,  bananas),  hot  bread,  saccharine  articles  of 
diet  and  farinacea,  potatoes,  particularly  sweet  potatoes,  and  other  ooaner 
vegetables. 

Of  drinks,  the  best  during  meal-time  is  simple  hot  water,  to  which  a 
little  milk  may  be  added,  or  a  single  coffee-cup  of  weak  tea.  Occasioii- 
ally  cocoa  is  allowable,  but  ordinary  chocolate,  cofFce,  and  strong  tea  arc 
harmful.  Too  much  liquid  should  not  be  taken  during  a  meal,  since  it 
fjilutes  the  gastric  secretion  to  a  deleterious  extent,  and  cold  drinks  are 
to  be  interdicted  during  the  same  period.  I  have  never  observe*^!  anv 
unfavorable  effects  from  the  moilerate  use  of  ice- water  between  meals. 
Alcohol,  and  particularly  concentrated  spirituous  liquors,  exert  an  irri- 
tating effect,  and  hence  in  cases  of  chronic  catarrhal  gastritis  should  be 
absolutel  v  forb  i  dden. 

(2)  Jii/f/ienk  measures  are  of  signal  value  in  this  disease.  Of  iheae 
the  most  important  are  forma  of  fresh-air  exercise,  as  bicycling,  walking, 
bositing,  and  lior?ieback -riding.  Suitnble  indoor  apparatus  for  physioil 
exercise  is  now  easily  ubtainublc  at  little  cost,  and  therefore  o|>eii-air 
exercise  lUMy  be  supplemented  by  the  latter.  Physical  exercise  must  be 
carefully  supervised,  so  as  to  avoid  the  deleteriou^  effects  of  over-exertion. 
I  am  convinced  of  the  superior  advantage  of  traveU  including  a  sea- 
voyage,  and  an  appropriate  change  of  air^ — for  example,  to  the  seaiiide 
or  mountains — ^particularly  for  the  large  class  of  self*centered  and  Uiw- 
spirited  dyspeptic  patients.  A  cold  sponge-bath,  followed  by  brisk  fric- 
tion of  the  skin,  is  to  be  advised.  An  abd*tmina)  bandage,  made  of  wool- 
len or  silk  material  and  constantly  worn,  tendi  to  increase  the  patient's 
comfort. 

(*i)  3ff'dicinal  Treatment, — Saline  laxatives,  as  Rochelle  salts  or 
Carlsbad  salts,  taken  fasting  in  hot  water,  are  advantageous,  since  Ui«y 
serve  to  regubite  the  bowels,  to  deplete  the  engorged  gastro-intestinal 
vessels,  as  well  as  to  rinse  the  stomach.  Ilunyadi  Janos  or  Carlsbad 
mineral  waters  may  be  substituted.     Their  efficacy  is  much  enhanced  ia 
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cases  in  wbich  *;astro-duodenal  catarrli  h  associitted  with  portal  congestioii, 
when  the  alkiiline  carboniite^  are  administered  simultaneously.  Further 
than  this,  little  is  needed  in  the  majority  of  instances.  The  use  in- 
ternally of  aotiseptice,  combined  with  alteratives  and  mild  astringents, 
ig  often  beneficial.  I  can  speak  most  positively  in  favor  of  the  fol- 
lowing pill  : 

IJi.  Argenti  nilratis,  gr.  iv     (0.259); 

Ext.  hyoscyarai,  gr.  viij  ((Xt518). 

M*  et  ft.  piL  No.  xvj. 
Sig.   One  about  one  hour  before  each  meal,  the  stomach   being 
first  prepared  by  rinsing  with  a  2  per  cent,  solution  of 
borax  in  water. 

The  silver  nitrate  is  to  be  continued  for  a  period  of  five  to  eight  weeks, 
with   interniptions  of  several  days  at  the  end  of  three  weeks. 

In  ihefermtntative  form  of  chronic  gastric  catarrh  the  hyperacidity  is, 
in  reality,  often  dependent  upon  the  lack  of  free  II CI ;  hence  this  agent 
should  be  supplied.  It  is  best  administered  immediately  after  meals,  the 
dose  being  not  less  than  10  minims  (0.666),  well  diluted,  and  this  may  be 
repeated  in  the  course  of  ten  or  fifteen  minutes  in  obstinate  cases ;  it  may 
be  combined  advantageously  with  pepsin  (gr.  v-x — 0.824-0.648)  or  psn- 
creatin  (gr,  x — 0,648).  Pancreatin  is  better  associated  with  sodium  bi- 
carbonate in  tlie  form  of  a  tablet  containing  each  gr.  ij  (0.129).  Of 
these  two  or  three  may  be  administered  fifteen  to  thirty  minutes  after 
nieal-time.  Care  is  to  be  taken  to  use  only  the  best  articles  of  pepsin 
and  pancreatin.  When  liyperacidity  exists,  diastase  and  ptyalin  may  be 
exhibited,  hut  I  have  failed  to  obtain  encouraging  results  from  their 
employ.  This  class  of  cases  represents  an  aggravated  or  advanced  form 
of  the  disease  (atrophic  stage),  and  demands  prolonged  and  varied  treat* 
ment.  At  the  end  of  the  digestive  process  it  is  welj  to  thorongldy  irri- 
gate the  stomach  (lavage),  and  more  particularly  if  evidences  of  dilatation 
be  present.  The  stomach  may  also  be  cleansed  and  prepared  for  the  re- 
ception of  the  next  meal  in  a  very  agreeable  manner  by  having  the 
patient  sip  a  2  per  cent,  solution  of  borax  in  warm  water  or  a  2  per  cent- 
solution  of  sodium  chlorid  half  an  hour  before  meals ;  indeed,  the  con- 
tinued use  of  simple  hot  water  for  the  same  [lurpose  has,  in  my  hands, 
often  given  excellent  results.  With  it  must,  of  course,  be  combined  the 
saline  laxatives  and  the  restricted  diet.  Not  less  than  1  pint  of  water » 
hot  Jis  it  can  be  taken  by  the  patient,  should  be  sippe*!  ^it  each  sitting. 

To  assist  the  appetites  of  these  patients  nod  to  stimulate  the  secretory 
funcftion  a  few^  drops  (not  njore  than  o)  of  the  tincture  of  nux  vomica  may 
be  given  fifteen  minutes  before  meals,  with  gr.  ij-iij  (0.129-0.194)  of  so- 
dium bicarbonate.  TItese  indication?*  are  also  fulfilled  by  lavage  onee  daily 
or  bi-daily  (if  the  patient  be  feeble).  If  hyperacidity,  dne  ro  the  organic 
acids,  persists  despite  the  measures  already  recommended,  we  may  combine 
bismuth  subnitnire  with  magnesia  and  a  few  grains  of  chfocoal,  this  being 
administered  when  the  stomach  is  empty.  We  may  also  check  fermenta- 
tion by  the  exhibition  of  salicylic  acid  {gr.  v — 0.324)  thrice  daily  or  cre- 
a^ote  (f[T,  \ — 0.0324)  thrice  daily.  Germain  S^e  has  recently  found  stron- 
tium  bromid  (*^ss  to  .^]  ;  2.0—4.0)  to  be  of  great  value  in  cases  in  which 
gaseous  fermentation  with  hyperacidity  is  combined  with  permanent  ten- 
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derness.  Haf>pv  results  often  follow  a  course  at  some  spa  if  the  pat!«^ 
he  under  the  charge  of  a  competent  piiysieian  duriof^  Lis  sojourn.  Tlir 
robust  or  pletlioric  should  go  to  Carlshad,  Ems,  and  Kissingen  ahroad, 
and  to  Saratoga  in  this  country,  usin<^  more  especially  the  Ilawthufiie 
water.  The  anemic  should  go  to  Fmnzenbad  or  the  spa  near  BriuiseU, 
and  in  this  country  to  the  iron  springs  at  Bedford,  Pennsylvania*  A 
course  of  the  alkaline  mineral  waters  may  he  successfiilly  taken  at  home 
in  many  instances,  though  patients  are  much  more  apt  to  obey  the  phy- 
sician's injunctions  as  to  diet,  exercise,  and  the  like  when  at  a  §pa  than 
when  at  home.  These  waters  do  not  simply  act  as  purgatives,  but  nho 
as  antacids-  It  has  been  experimentally  shown  that  sodium  chloriit  st»- 
dium  carbonate,  as  well  as  carbon  dioxid,  promote  the  secretion  of  the 
gastric  juice.  In  the  more  chronic  cases  belonging  to  this  class  or  those 
that  have  resisted  other  forms  of  treatment  intestinal  complications  are 
usuiilly  found.  Here  the  alkaline  waters  are  to  be  alternated  with  calomel 
in  small  doses,  prescribed  tlius : 

^*  Hydrarg.  chloridi  mitis,  gr.  ij  (0.129); 

Sodii  bicarb.,  5]       (4.0): 

Sacchari  iactis,  gss     (2-0). 

M.  et  ft.  chart.  No.  xij\ 
Sig.  One,  dry  on  the  tongue,  four  times  daily, 

I  have  been  in  the  habit  of  continuing  the  use  of  these  powdere  for 
several  days  to  one  week,  then  returning  to  the  alkaline  waters  for  two 
weeks,   and  so  on. 

In  the  fHurttuM  variety  of  gastric  catarrh  additional  indications  for 
treatment  are  presented.  The  chief  aim  should  be  to  limit,  as  far  a$ 
possible,  the  production  of  mucus  and  to  cleanse  thoroughly  the  stomach 
prior  to  each  meal,  thus  preparing  the  organ  for  the  reception  and  better 
digestion  of  food.  Here,  again,  at  least  one  pint  of  hot  water,  contain- 
ing the  substances  before  mentioned,  should  be  sipped  half  an  hour  before 
each  meat  This  mode  of  cleansing  the  stomach  is  usually  successful ;  if 
unsuccessful,  however,  it  should  be  supplemented  by  lavage  once  daily, 
using  the  same  solutions  as  above  indicated,  though  in  larger  quantitiet. 
The  siphon  is  also  highly  useful  in  cases  of  this  sort  in  which  stricture  of 
the  pylorus  is  suspected  and  when  the  food  is  retained  in  the  stomach 
much  longer  than  the  normol  period  of  digestion.  This  frequently 
happens,  for  the  reason  that  the  mucous  covering  which  the  food  receives 
not  only  prevents  it  from  being  acted  upon  by  the  gastric  juice,  but  »1^ 
renders  absorption  tardy.  The  therapy  of  this  form  of  chronic  gastritis 
requires,  in  addition  to  what  has  before  been  given,  the  more  potent 
astringents  fur  the  purpose  of  arresting  hyperaecretion  of  mucus.  The 
best  way  to  use  these  agents  is  topically.  The  stomach  may  be  washed 
out  (at  bed-time  or  early  in  the  niurning)  with  a  2  per  cent.  8oluri«jn  <>f 
alum  or  a  1  per  cent,  solution  of  tannic  acid ;  antiseptic  solutions  are 
employed  in  like  manner,  a  2  per  cent,  solution  of  salicylic  acid  being 
especially  efficacious.  If  lavage  cannot  be  practised,  such  aatringents  as 
catechu,  cerium  oxalate,  and  silver  nitrate,  with  small  doses  of  opioin 
(mde  mipra),  should  he  tried.  For  use  internally  one  of  the  veiy  h^ 
remedies  is  atropin  sulphate, 

Ceriain  st^mpioms  belonging  to  all  varieties  of  the  aflfection  may  1 


GASTRIC  ULCER, 


761 


"relief.  These  must  "be  met  in  accordance  with  general  principles.  Vom- 
iting, which  is  at  times  a  diatressinf^  symptom,  is  best  allayed  by  small 
doees  of  resorcin  or  ereasote  in  combination  with  cerium  oxalate. 

As  soon  as  the  morbid  irritability  of  the  stomach  has  been  reduced 
mild  forma  of  bitter  tonics,  with  a  view  to  imparting  vigor  to  the  digestive 
orgaos,  may  be  cautiously  employed.  Their  too  early  use  is  very  apt  to 
aggravate  existing  symptoms,  or  even  to  reproduce  such  as  have  already 
disappeared*     Iron  is  often  indicated  during  convalescence. 


GASTRIC  ULCER. 

{Simple  or  Round  Ulcer  of  the  Si&mach.) 

Sefinitioti* — An  ulcer  presenting  sharp  borders,  with  a  tendency  to 
extend  in  depth,  generally  without  collateral  inflammation-^  giving  rise, 
usually,  to  one  or  more  characteristic  symptoms,  as  pain,  vomiting,  and 
hematemesis.     Rarely  it  is  entirely  latent. 

Pathology. — The  gross  anatomic  characteristics  and  peculiarities 
may  be  briefly  considered  seriatim,  (a)  In  shape  it  is  usually  round  or 
oval.  It  rarely  happens  that  there  are  several  ulcerSn^  and  these  may 
form  larger  ones  having  irregular  borders.  They  are  at  first  superficial, 
though  their  floor  (when  seen  at  uutopsy)  is  below  the  mucous  membrane^ 
owing  to  a  tendency  to  extend  in  depth.  This  characteristic  has  given 
ri&e  to  the  term  '*  perforating  ulcer."  Thus,  the  ulcer  has  for  its  base, 
very  frequently,  the  muscular  or  serous  coats,  but  sometimes,  and  not 
rarely,  ttie  ulcerative  process  extends  through  the  walls  of  the  stomach, 
in  which  case  adhesions  form  between  the  stomach  and  the  adjacent  vis- 
cera, one  or  other  of  the  latter  organs  occupying  the  base  of  tiie  ulcer. 
Almost  always  the  walls  slope  inward,  giving  rise  to  the  characteristic 
fnnnebshape.  The  edges  may,  however,  be  sharp  and  abrupt.  The  floor 
of  the  ulcer  is  iiuite  generally  clean,  and  rarely  may  present  a  hemor- 
rhagic aspect.  A  recent  ulcer  presents  clean-cut  edges,  that  are  not  the 
seat  of  collateral  inflammatoi-y  edema,  though  an  old  ulcer  often  presents 
somewhat  thickened  margins,  (it)  In  size  it  is  quite  variable.  The 
majority  of  the  ulcers  are  not  larger  than  a  dime :  others  may  measure 
as  much  as  10  cm,  (4  inches)  in  their  greatest  diameter.  The  edges  are 
almost  invariably  formed  from  the  coalescence  of  two  or  more  smaller 
ones.  {*')  The  posiiion  is  most  frequently  near  the  pylorus  on  the  poste- 
rior wall,  and  particularly  in  the  vicinity  of  the  lesser  curvature.^  For- 
tunately, they  occupy  the  anterior  surface  but  rarely,  this  being  a  danger- 
ous situation,  as  will  presently  be  explained. 

The  ulcer  often  heals  by  cicatrization.  The  resulting  scar  is  pale  and 
stellate,  and  there  is  puckering  of  the  surrounding  mucous  membrane. 
If  the  ulcer  has  not  extended  deeper  than  the  mucous  membrane,  granu- 
lation-tissue develops  from  the  edges  and  base ;  this  tissue  slowly  con- 

^Of  793  cases  collectecl  by  Welch  fmiii  luwiital  statistics,  28S  were  on  the  lesser 
curvature,  235  on  the  posterior  wall,  95  at  the  pvlonis,  <if*  on  the  anterior  wall.  ^^0  nt  the 
etrdiH.  29  al  the  fandtis^  27  on  the  ^renter  rtirvnture.  The  tluixlenal  ulcer  h  usuully  sit* 
tuited  jttst  outside  the  ring  La  the  Jirst  portion  of  the  g\ii  (Osler^  poge  369). 
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tracts,  uniting  the  margins   and   leaving  a  comparatively  ^toootli 
On  tlie  other  hand,  if  the  ulcer  be  large  and  involve  the  mu^ular  and] 
Berous  coatSj  stricture  of  the   pylorus,  followed  by  dilatation,  may  t^\ 
suit.     The  Btomaeh  may  present  an  hour-glass  shape,  due  to  the  « 
traction  of  a  girdle  ulcer  in  the  central  part  of  the  organ.     Neatly  i 
giistric  ulcers  would  perforate  the  coats  were  it  not  for  the  develop 
of  a  local  peritonitis  which  cj^tablishes  adhesions  between  the  corresp 
ing  portion  of  the  stomach  and  adjacent  structures.      The  ulcere 
usually  situated  on  the  posterior  wall,  the  surface  of  the  pancreas  i 
the  point  of  attachment  most  frequently,  though   the  stomach  may  ali 
become  adherent   to  the  left   lobe  of  the   liver,    the   spleen,   omentui%l 
diaphragm,  or  the  transverse  colon.     Tlie  organs  with  which  the  stomal 
ach  becomes  agglutinated  may  be  penetrated  by  the  ulcerative  proceo^l 
resulting  in  suppurative  inflammation;  or  fistulous  connections  of  thij 
stomach  with  the  transverse  colon,  the  pleura,  the  pericarflium,  luBgs^i 
bladder,  and  the  duodenum  may  thus  be  established.      Of  these, 
colic  fistultp  are  the  most  common.    Osier  states  that  there  are  two  insti 
on  record  in  which  the  ulcer  perforated  the  left  ventricle.      Penetratio 
of  the  ulcer  througli  the  posterior  gastric  wall  opens  the  lesser  perils 
neal  cavity,  in  which  case  the  bsise  remains  limited,  producing  a 
tion  known  as  subphrenic  pyo-pneuraothorax.    When  the  anterior  sH 
of  the  stomach,  which  has  no  anatomic  relations  with  other  organs  favor 
able  for  the  estabJishment  of  protective  adhesions,  is  perforated,  gen  en 
infectious  peritonitis  rapidly  supervenes  if  a  fatal  end  be  not  reached  id 
mediately.     Intense  hyperemia  or  the  erosion  of  small  vessels  gives  i 
to  small   or  moderate   hemorrhages.      If  the   ulcer  penetrate  one  of 
larger  vessels,  as  happens  not  rarely,  then  profuse  and  even  fatal  hemv 
temesis  is  the  result.     This  accident  is  doubtless  frequently  prevented 
by  the  development  of  a  *^  protective  thrombosis.*'     In  several  instanoia 
small  aneurysms  have  been  found  at  the  bases  of  the  ulcers  (Doiiglu^ 
Powell,  Welch). 

Btiology. — Since  gastric  ulcer  was  first  accurately  described  by  Cna- 
veilhier  many  and  widely  various  theories  as  to  its  mode  of  origin  harc^ 
been  promulgated.  Whilst  there  is  to-day  no  universally  accepted  rw 
of  its  pathogenesis,  yet  there  are  two  points  that  may  be  regarded  i 
definitely  settled  ^  (ti)  that  the  ulcer  is  due  to  a  self-digestion  of  a  cif 
cumscribed  portion  of  the  stomach;  (b)  that  the  alkalinity  of  the 
digested  has  been  previously  reduced.  Among  the  conditions  lesBeDin^ 
the  supply  of  alkaline  arterial  bhx^d,  which,  as  is  well  known,  preventt 
the  stomach  from  being  digested  in  health,  the  chief  are  embolism  ; 
thrombosis  of  the  nutrient  artery  of  the  part*  the  infarct  thus  produce 
being  annihilated  by  the  gastric  secretions  (Virchow).  This  view  receifi 
confirmation  from  the  fiict  that  many  instances  of  gastric  ulcer  have  1 
observed  in  connection  with  disease  of  the  cardio- vascular  system.  Op 
posed  to  this  view  are  the  experiments  by  Panum  and  Cohnheim,  whic 
show  that  ulcers  produced  artificially  by  occluding  the  arterioles  with  i 
boli  tend  to  heal  rapidly,  W^ithout  stopping  to  detail  all  the  other  thc^oria 
that  have  been  propounded  to  explain  their  mode  of  development^  I  li^il 
mention  only  a  few  additional,  ami  probably  predisposing,  causes.  Mo  ^ 
influentiat  among  them  stands,  doubtless,  hyperacidity  of  the  gastric  joio 
— a  condition  almost  universally  present  in  this  disease;  although  tht 
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ulcers  may  not  result  primarily  from  the  presence  of  an  excess  of  acid,  it 

(is  4uite  probable  that  further  extension  of  the  ulcerative  process  may  be 
doe  to  this  factor*  Peter  assumes  the  cause  of  simple  ulcer  to  be  gas- 
tritis^  and  it  cannot  be  gainsaid  that  the  former  is  often  met  with  in  con- 
j  nection  with  the  latter  disease.  On  the  other  hand,  Stockton  holds  the 
disease  to  be  a  neurossis.  It  is  well  known  that  the  affection  is  often  sec- 
ondary in  chlorosis,  anemia,  and  oftener  still  in  amenorrbeu.  The  fact 
that  in  all  the  different  fornix  of  anemia  there  is  a  diminished  alkalinity 
of  the  blood  is  of  great  interest  in  this  connection.  Obvioush%  then, 
ulcer  of  the  stomach  occurs  more  frequently  in  females  than  in  males. 
It  is  most  common  between  seventeen  and  tbirtv*five  vears ;  it  is  rare  in 
young  chihiren,  though  Oorgart  saw  an  instance  in  a  child  thirty  Ijours 
after  birth,  and  less  rare  in  those  past  middle  life.  It  is  more  freijucnt  in 
the  poor  than  in  the  rich  :  occupation  has  also  a  noticeable  influence,  and 
I  have  personally  seen  a  number  of  instances  in  weavers*  It  is  also  prone 
to  attack  servants^  cooks,  and  needlewomen  among  females,  and  shoe- 
makers and  tailors  among  males.  Injuries  of  the  immediate  vicinity  of 
the  epigastrium  have  been  often  followed  by  gastric  ulcer,  but  these  have, 
as  a  rule,  healed  rapidly,  and  are  not  to  be  classed  as  "peptic  ""  ulcers. 

Clinical  History. — In  tt/pkaJ  casea  of  gastric  ulcer  the  clinical 
symptoms  are  almost  positively  diagnostic.  The  earliest  symptoms  point, 
very  frequently,  to  chronic  or  subacute  gastric  catarrh,  these  being  fol- 
lowed, soon  or  late,  by  those  that  are  characteristic,  as  pai/i^  vomit mg^ 
and  hemateme^U*  Of  these,  pain  is  most  constantly  present,  and  pre- 
sents certain  peculiarities  that  demand  rather  elaborate  mention.  It  is 
commonly  dull,  at  times  burning,  and  is  associated  usnallj'  with  great 
oppression.  These  symptoms  are  doubtless  often  due  to  coexisting 
catarrhal  gastritis.  The  character  of  pain  that  is  most  diagnostic  is 
an  intense'  gnawing,  burning,  or  boring  in  the  epigastrium,  more  or 
less  periodic  and  strictly  localized  in  a  circumscribed  area.  These  par- 
oxysms usually  come  on  almost  immediately  after  eating,  occasional ly  one 
or  two  hours  later,  an<i  disappear  quite  promptly  when  the  stomach  is 
emptied  either  by  vomiting  or  by  its  contents  passing  into  the  duodenum. 
From  the  time  of  its  occurrence,  the  quality,  and  strict  localization  of 
the  pain,  it  may  safely  be  assumed  that  it  is  due  to  direct  irritation,  set 
up  by  the  food,  of  the  sensory  fibers  occupying  the  base  of  {\w  ulcer.  In 
addition,  there  are  paroxysms  of  diffuse  pain  (gastralgia)  that  are  uiimx 
strictly  intermittent,  though  not  necessarily  excited  by  the  partaking  of 
,  food.  This  pain  is  due  to  a  sympathetic  nervows  disturbance  or  reflecttnt 
irritation-  Finally,  sharp,  intense,  lancinating  pains,  that  are  caused 
by  local  or  general  peritonitis,  may  appear  suddenlyt  ceasing  only  with 
^  the  death  of  the  patient.  We  often  meet  with  the  four  kinds  of  ]>ain 
•  above  described  in  a  single  case,  though  they  vary  in  relative  intensity 
'  in  <lifferent  cases.  The  pain  in  round  ga^stric  ulcer  is  greatly  modified 
'  by  numerous  conditions,  all  of  which  are  largely  under  human  control. 
The  effect  of  taking  footl  has  been  already  referred  to,  though  it  should 

I  be  added  that,  obviously,  undigestible,  imperfectly  masticated,  highly- 
spiced  food,  sweet  and  hot  substances,  cause  the  paroxysms  tn  be  more 
intense  than  less  irritating  articles  of  diet.  Rest  diminishes  the  severity 
of  the  pain  in  that  it  prevents  traction  on  the  ulcer.  Certain  pontures 
may  aggravate  it,  and,  though  not  a  trustworthy  gui<le,  we  may  often  de- 
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termirie  the  situjition  of  tlie  ulcer  by  the  effect  of  posture  after  takiq 
solid  food.     The  severity  of  the  pain  is  often  increased  hy  bodily  fatig 
or  eveu  moderate  exercise,  and,  to  a  greater  degree,  by  special  emotio 
influences.     The  situation  of  the  pain  when  strictly  localized  is  of 
utmost  iraportance  in  diagnosis.     I  have  found  it  invariably  from 
to  two  ini^hes  below  the  ensiform  cartilage,  though  it  has  been  obser 
in  the  umbilical  and  hypochondriac  regiona.     It  is  absent  id  ooe-balf  i 
all  cases. 

l^omitinfjy  next  to  pain,  is  the  most  frequent  symptom,  but  uole 
vomitus  contains  blood,  which  is  present  in  less  than  50  per  cent,  af  i 
the  cases,  it  has  little  diagnostic  value.     Nausea  and  eructations  of 
or  food  often  precede  or  accompany  the  emesis.     Vomiting  usually  occu 
about  two  hours  after  eating,  and  i.^  often  coincident  with  the  height  i 
the  paroxvism  of  pain,  which  the  vomiting  relieves  ns  a  rule.     The  rai  _ 
itiis,  us  first  shown  by  Riegel,  usually  contains  au  increased  proportioQ 
of  IlOl- 

Hematemema  is  a  symptom  of  unequalled  clinical  significance.  On  it 
alone  frecjuently  rests  a  positive  diagnosis.  When  the  hemorrhage  is  coa- 
Biderable,  pure  blood,  more  or  less  clotted,  may  be  ejecte<l,  toif  beili£ 
highly  characteristic  of  gai?tric  ulcer.  Frequently,  however,  the  blood 
oozes  gradually  into  the  stomach  and  mingles  with  the  gastric  juice,  and 
in  conse([uence  the  oxyhemoglobin  of  the  blm>d  is  convert<?d  into  hematiti, 
the  vomitus  presenting  the  appeiirance  of  coffee-groumls.  On  micro<9C9pit 
examination  under  these  circumstances  only  larger  or  smaller  pigment- 
masses  can  be  seen,  and  no  blood-corpuscles.*  Vomiting  of  blo4>i  miy 
recur  at  intervals  of  a  few  hours  or  on  each  successive  day.  The  amoufiC 
also  varies  within  the  widest  limits  according  to  the  size  of  the  vessel 
eroded.  Some  of  the  effused  blood  passes  through  the  pylorus,  escaping 
with  the  feces  and  giving  to  the  latter  a  tarry »  black  a p pea m nee.  A 
few  C4ises  have  been  reported  in  which  all  the  blood  was  evacuated  wil' 
the  stools  except  that  which  was  absorbed  from  the  alimentary  tmd 
Either  as  the  result  of  a  single  copious  hemorrhage  or  of  repeated  ; 
hemorrhages  a  pronounced  sincTuia  is  produced,  the  objective  signs  i 
the  cerebral  anil  cardiac  munifestations  of  the  latter  disease  at  once  I 
coming  evident.  As  a  rule,  however,  the  evidences  of  anemia  are  < 
moderately  well  marked,  and  to  assume  that  the  anemia  is  due  solely  i 
the  hemorrhages  wouhl  probably  be  an  error.  A  slight  rise  of  temfMi^-" 
ature  is  often  observed  under  these  circumstances ;  this  is  to  be  regarded 
as  the  so-called  anemir  fhu^r.  Beneficial  effects  often  follow  hematemcfti. 
The  pain  ancl  the  most  unpleasant  local  symptoms  have  been  frequeallj 
observed  to  disappear  after  its  cessation — a  circumstance  that,  as  btnllT^ 
pell  observes,  may  be  owing  in  part  to  the  extreme  caution  of  the  patie 
thereafter.     Not  infrequently  convalescence  sets  in  almost  immediately* 

Phjrsical  signs  are  few  and  slight.  On  palpation  tenderness  is  foua 
though  not  in  all  cases.  The  spot  of  localized  agonizing  pain  befi 
alluded  to  is  often  excessively  tender  on  pressure — a  valuable  sign.  Tk# 
true  gastralgic  attacks,  so  common  in  gastric  ulcer,  are  at  times  r^lievei 
by  making  firm  pressure  with  the  broad  hand  over  the  epigastrium.  Near 
the  pyloric  end  of  the  stomach  palpable  tumors  may  be  felt*  due  to  t^ 

*  The  blood,  however,  can  be  Identified  by  chemical  tests  and  ihu  §pcjctro«copie  i 
ance  or  the  hemalin. 
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thickeDcd  floor  of  the  ulcer.  When  these  intltirated  masses  become  ad- 
herent to  adjacent  organs — ^the  pancreas,  for  example — epigastric  tumors 
I  of  considerable  size  may  be  felt,  suggesting  the  presence  of  carcinoma. 
Qent^ral  mpnptofns  often  do  not  appear  until  hite  in  the  disease,  the 
patient  continuing  to  look  as  well  as  usual*  Anemia  is  usually  noted 
first,  to  be  followed  by  debility  and  emaciation  ;  the  degree  of  the  general 
disturbances  is  in  direct  proportion   to  the  severity  and  duration  of  the 

(causes  producing  them — namely,  the  coexisting  catarrh  ^  hemorrhages, 
paiOf  and  vomiting.  In  some  instances  the  cachexia  is  pronounced,  and 
the  face,  on  account  of  the  prolonged  suflering,  assumes  a  drawn,  hag- 
gard appearance. 

Other  CHnical  Forms. — ^Thesc  have  been  subdivided  into  numerous 
types,  some  of  which  merge  into  one  another  and  cannot  be  separated 
clinically.     The  following  atypical  forms  should  be  distinguished :    (a) 

t  Latent  ulcers,  whose  existence  is  not  suspected  during  life,  but  which  are 
revealed,  should  they  come  to  autopsy,  as  open  ulcers  or  cicatrices,  {h) 
An  explosive  form,  in  which  the  ulcer  mayor  may  not  give  rise  to  gastric 
disturbances  prior  to  the  occurrence  of  perforative  peritonitis,  (c)  A  re- 
current form,  described  by  Welch  thus  :  ''  In  this  the  symptoms  of  gastric 
ulcer  disappear,  and  then  follow  intervals,  often  of  considerable  duration, 
in  which  there  is  apparent  cure,  but  the  symptoms  return,  especially 
after  some  indiscretion  in  the  mode  of  living.  This  intermittent  course 
may  continue  for  many  years.  In  these  cases  it  is  probable  either  that 
fresh  ulcers  form  or  that  the  cicatrix  of  an  old  ulcer  becomes  ulcer- 

»ate<l." 
Perforation  of  the  ulcer  is  a  serious  event,  and  one  that  almost  always 
quickly  proves  fatal,  occurring  as  a  complication  in  any  of  the  types  be- 
fore described.  This  accident  may,  however,  though  exceptionally,  be 
followed  by  recovery.  In  these  instances  the  peritonitis  remains  lim- 
ited, either  on  account  of  rapidly  formed  adhesions  or  on  account  of 
the  ulcer  opening  into  the  lesser  peritoneal  cavity.  The  symptoms  of 
this  complication  will  be  given  in   the  proper  place. 

General  Cotirse,— This  prenents  wide  variations  in  different  cases. 
It  may  be.  though  seldom,  limited  to  a  few  hours,  as  in  the  explosive 
form.  Innately,  the  disease  is  an  exceedingly  chronic  one,  often  lasting 
several,  and  sometimes  ten  or  fifteen,  years.  Its  duration  in  curable 
cases  may  be  lessened  by  proper  treatment.  Recovery  may  be  incom- 
plete, and  the  scar  resulting  from  the  healing  process  may  give  rise  to 
true  attacks  of  gastralgia.  Again,  if  the  cicatrices  be  situated  at  the 
pyloric  orifice,  dilatation  wilt  almost  invariably  develop. 

Diagnosis* — -The  typical  cases  in  which  the  characteristic  symp- 
toms  above  nientioned  are  conspicuous  are  easy  of  diagnosis,  Ilemor- 
rhagcH  occurring  with  gastralgic  attacks  are  almost  pathognomonic.  A 
considerable  proportion,  however,  offer  great  difficulties.  Without  the 
presenoe  of  hematemesis,  for  example,  a  positive  diagnosis  should  not  be 
made,  and  yet  this  symptom  does  not  nppear  in  50  per  cent,  of  all  cases. 
In  the  absence  of  hemorrhage  we  may,  however,  infer  the  altogether 
probable  existence  of  ulcer  if  there  be  a  history  of  the  more  important 
etiologic  factors ;  if  there  be  gastralgia,  hyperacidity,  local  pain,  and 
tenderness ;  and,  particularly,  if  the  latter  symptoms  be  excited  or 
greatly  aggravated  by  the  taking  of  food.     The  long  course  and  liability 
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to   remission,  to  he   followed  by  exacerbations  of  the  symptoiM.  lit 
8 1  r  0 1 J  gl  y  c  o  u  fi  r  iii  at  <  >  r y , 

Differential  Diagnosis. — This  disease  inuj  be  inistaketi  for  gmstrmlgia, 
chronic  gastritis,  the  passage  of  gal! -stones,  cirrhosis  of  the  liver,  iu" 
carcinoma  of  the  stomach.     The  differentiation  of  the  latter  compkit 
>vill  be  given  later,     (tt)  In  certain  cases  of  cirrhosis  of  the  liver  het 
temesis  is  met  with,  but  here  there  is  absence  of  all  the  other  charticte 
istic  symptoms  of  ulcer^  and  the  presence  of  a  group  of  symptom*  an 
physical  signs  pointing  to  disease  of  the  liver.     (A)  Hepatic  colic  sic 
lates,  though  not  closely,  ulcer  of  the  stomach.     The  sudden  ousel*  : 
longer  duration  of  the  attack  of  pain,  its  sudden  complete  cesaation.  the 
presence  of  jaundice  and  certain  physical  signs  presented  by  the  liver, 
suffice  to  distinguish  this  iiffechon  from  gjislric  ulcer,     (c)  Chronic  gav 
trie  catarrh  with  hematemesis  simulates  ulcer  of  the  stomach  in  many 
particulars.     The    great    diminution    in   the   proportionate   amount  of 
hydrochloric  acid  fouuil  in    chronic  gastric  catarrh  and  the  incrcai'f^l 
amount  in  gastric  ulcer  are  facts  that  will  help  materially  in  discrimiat 
ting  these  two  diseases.     When  they  are  associated  with  one  another  i 
observation   teaches  that  there    is  an   excess  of  IICI  present :   henre( 
proportionately  diminished  amount  of  HCl  probably  argu€*s  against 
presence  of  ulcer.      Tlie  vomiting  in  ulcer  is  combined  with  severe 
oxysms  of  pain ;  not  so  in  chronic  gastritis,  and  the  vomit  in  the  fonnfl 
contains  larger  quantities  of  blood  than  in  the  latter  disease,    (d)  Doab 
less  ulcer  of  the  stomacli  has  often  been  mistakeu  for  neurotic  gastralgii 
and  the  discrimination  caniiut  always  be  accomplished  to  a  certaiut 
Their  chief  differential  points  may  be  conveniently  arranged  thus: 


(fastrjc  Dlcer, 

The  pftFozyams  of  pain  usually  came  on 
At  a  definite  yipriod  after  eating. 

Bttliiig  rarely  relieven  paiti. 

Tenderness  on  preBswre  over  a  certain 
Hmiti^d  area  in  the  epi^sLHtriuni, 

Pressure  UHUrtlly  BfT|Ti^avate8,  and  only 
(K'cn^ioniilly  relieves  piitient  during 
parnxvsni  of  pain— not  duriui^  the  iu- 
tervala  between  seizurea. 

In  the  int*»rvftls  between  the  attacks  gas- 
tric disturbanees.  more  or  le**«  severe, 
are  present  j  also  tender  point  fre- 
♦piently. 

IlerriatemesiB  present  in  nearly  one-half 
of  the  caj»eH, 

General  health  often  murh  impaired,  par- 
ticularly lute  in  the  afleetion. 

History  of  certain  occupations,  anemia, 
cbloroHifl.  amenorrhea,  tuberculosis^ 
and  diseases  of  the  heart  eomnion. 

Moit  frcijuent  from  fifteen  tf)  thirty- five 
yeara  of  age. 

Phy**ical  si^ns  of  a  raa^s  may  be  present. 

Dilatation  may  coexist  tn  the  late  atage. 

Hyperaeidity  of  gastric  juice  uiniAlly 
present. 

Improvement  follows  reat  and  regulation 
of  diet. 


Gastralgia. 

Paroxysms  mure  frequent  when  tiwi 
ach  in  empty  than  soon  af^  1 

EatinsT  iinnaUy  brings  relief. 

Tender   <pot  absent.     General    bjpgro- 
thenia  of  the  skin  often  present. 

Pre88ure  almost  always  relieves  tJie  ptiA. 


In  the  intervals  Y^etiVMO 

trie  disturbances  prcadnt»  at  m  1 

Ilematemegis  al>8ienL 

Oeneml  health  less  affecteti  than  wl 

HtAtory  of  neurasthenia,  neurftl|ci««  i 
hysteria  common* 


Most  freouent  before  or  near  the 

pause  (m  the  female), 
8ii[n8  of  tumor  always  abseui. 
Dilatation  never  present. 
Hyperacidity    nTt*sent    only   in    certain* 

form 8  (supra) » 
Regulation  of  diet  has  do  eieot 
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The  prognosis  is  obviously  uncertain.  The  average  mortality  is 
about  25  per  cent.  Sueli  grave  complications  as  free  bleedings  and  peri- 
tonitis have  been  discussed  sufficiently  in  the  Clinical  History.  Among 
thoracic  complications,  pneumonia,  tuberculosis,  and  left-sided  perfor- 
ative empyema  are  those  most  frequently  encountered.  They  all  render 
recovery  almost  positively  hopele.Hg,  The  possibility  that  the  resulting 
scar  may  cause  persistent  ^astral gia»  and  the  probability  that  a  cicatrix 
surrounding  the  whole  or  any  part  of  the  pylorus  may  cause  obstruction 
at  this  orifice,  followed  by  dilatation,  must  be  kept  in  remembrance, 
f'arcinoma  may  Hevehip  in  the  floor  of  an  old  ulcer  in  subjects  who,  on 
account  of  a  predisposition,  furnish  a  suitable  soil. 

Treatment. — The  treatment  of  gastric  nicer  embraces  three  lead- 
ing ol  (j  ec  t  s  :  ( 1 )  * }  f  pa  r a  m  o  u  n  t  i  ra  po  rtan  c  e  i  s  r/  Imo  l  w  1 1^  rest  fv  r  th  e  sta  w- 
nc/n  This  h  to  be  accomplished  by  ujaintaining  the  recuml*ent  posture 
in  bed,  on  the  one  hand,  and  by  rectal  feeding,  wholly  or  partly,  on  the 
other.  This  mode  of  alimentation  will  be  discussed  presently.  Perfect 
rest  constitutes  the  best-known  safeguard  against  those  serious  accidents 
that  intervene  suddenly  in  the  course  of  this  aifection.  It  also  ensures 
more  rapid  cicatrization  tlian  any  other  single  agent.  The  j>rocess  of 
repair  is  very  slow  under  tlie  most  favorable  circumstances ;  hence  the 
patient  should  be  informed  rat  the  outset  that  from  four  to  six  months, 
at  least,  must  he  spent  in  bed.  (2)  The  careful  regulation  of  the  diet. 
It  is  not  possible  f<tr  the  stomach,  when  the  seat  of  ulcer,  to  digest  the 
normal  amount  of  nitrogentuis  ibod  without  being  injuriously  alfeeted 
thereby.  Those  articles  of  diet  should  be  employed  that  are  digested 
and  assimilated  chiefly  in  the  intestinal  tract.  But,  though  the  patient 
18  fed  by  the  mouth,  this  should  be  supplemented  by  rectal  feeding 
almost  from  the  beginning.  By  pursuing  this  combined  method  and 
giving  per  rectum  but  a  limited  amount  of  albuminous  food  the  vital 
forces  can  more  effectually  be  snpported.  Failure  to  cure  cases  of  gas- 
tric ulcer  i^  often  due  to  the  fact  that  but  little  nourishment  is  supplied 
to  the  system,  the  patient's  general  strength  being  allowed  to  become 
exhausted  quite  early.  Frequently  the  stomach  is  so  irritable  as  to 
render  it  exceedingly  difficult  to  introduce  into  it  even  a  fractional  part 
of  the  amount  of  food  necessary  to  support  life  properly  ;  and  in  all 
cases  that  I  have  seen  the  amount  of  fi>od  that  cfjuld  be  taken  by  the 
mouth  was  really  inadeipmte,  considering  the  ditt'tetic  re*|uirements  of 
the  disease.  Should  nutrient  enemata  not  be  well  borne,  they  may  be 
discontinued  until  the  unpleasant  symptoms  have  suhsideil,  and  then 
resumed  immediately.  By  giving  only  a  portion  of  the  food  in  this 
manner  rectal  feeding  may  be  continued  for  a  long  period  without  dis- 
agreeable intestinal  symptoms.  The  f^illowing  dietary  will  be  found  use- 
ful: At  7  A.  M.  give  100  ccm.  (Siij)  of  Leube's  beef*solution  ;  at  11  a.  m., 
200  c.cm.  (3vj)  of  pancreatized  milk-gruel ; '  at  8  i*.  m,,  200  c.cm.  (3vj) 
of  peptonized  milk  or  skimmed  milk  or  buttermilk  ;  and  at  7  P.  M,,  200 
ccm.  (,5vj)  of  pancreatized  milk-gruel ;  in  addition,  the  following  by  rectal 
injection  :  at  8  a.  m.,  6  ounces  of  pancreatized  milk-gruel,  with  J  ounce  of 
bovinin  and  10  drops  of  tincture  of  opium,  this  to  be  repeated  at  2  i\  M. 
and  8  p.  m.      If  the  nutrient  enemata  must  be  discontinued  for  a  time,  the 

^  The  milk'grucl  h  prepared  with  wheaten  ^our  or  arrowroot,  mixed  with  an  equal 
qaaotit^  of  milk. 
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regylar.diet  must  be  increased  proportionately.  If,  on  the  other  hind, 
the  stomach  rejects  the  above-mentioned  food,  then  the-  feeding  mu^t  be, 
for  a  time,  exclusively  rectal ;  this  is  (juite  practicable  if  the  \>\ 
choke  be  made  of  nutrient  preparations.  In  addition  to  the  ftubsi 
before  mentioned  we  may  employ  from  4  to  6  ounces  (150-200  ccmJ 
Leube\s  beef-solution,  or  the  same  amount  of  defibrinated  blood  or  pan* 
crcatized  milk  with  brandy.  DaCosta  reported  recently  a  number  of 
instances  that  were  cured  by  a  diet  of  ice-cream.  It  has  been  recom- 
mended to  emjiloy  lavage  when  the  stomach  is  exceedingly  irritable, 
but  the  use  of  the  stomach-tube  is  liable  to  damage  the  ulcer  even  in 
the  most  careful  hands.  The  good  effects  from  washing  out  the  stom* 
ach  for  uncontrollable  vomiting  and  pain  have,  however,  bern  frequently 
witnessed.  It  may  often  be  satisfactorily  accomplished  by  the  usie,  io* 
ternally,  of  1  pint  (|  liter)  of  warm  water  containing  n  few  gmins  of 
sodium  chlorid  or  bicarbonate,  sipped  slowly  when  the  stomacli  is  com^ 
paratively  empty. 

If  at  the  expiration  of  two  months  the  condition  of  the  patient  ia» 
dicates  that  the  reparative  process  is  far  advanced,  then  well-boiled  rice, 
stale  bread,  and  potatoes  may  be  allowed ;  and  later  eggs^  oy&ters,  ^sh^ 
and  sago,  the  patient  not  being  allowed  toas^sume  ordinary  solid  diet  for 
at  least  six  months,  (3)  The  Tnrdieinal  treatment^  which  i»  altogethtt 
subsidiary  to  the  dietetic,  has  reference  to  two  ends:  {a)  Promotion  of 
the  healing  process.  We  cannot  be  certain  that  any  remedial  agentis  at 
our  comman<i  can  accomplish  thi.s  object,  and  yet  it  is  our  duty  t9 
attempt  it.  Of  the  efficacy  of  alkaline  remedies  in  this  disease  we  art 
thoroughly  convinced ;  in  neutralizing  the  hyperacidity  of  the  gastrie 
secretions  they  fulfil  an  im[K>rtant  indication,  since  the  excess  of  HCt 
must  have  an  unfavorable  effect  upon  the  ulcer.  Of  these,  sodium  bi- 
carbonate (in  full  doses)  or  the  alkaline  purgative  mineral  waters,  %a 
Carlsbad,  Kissingen,  Hunyadi  Jnnos,  are  most  useful.  The  Carls- 
bad salts  are  also  highly  beneficiaL  They  may  be  prepared  artificially 
as  follows:  sodium  sulphate,  50  parts;  s<)dium  bicarbonate,  6  part!«; 
sodium  chlorid,  3  parts — of  which  a  tcaspoonful  may  be  taken  in  bol 
water,  fasting,  in  the  morning.  The  preparations  of  bismuth  may  be 
given  in  combination  with  antiseptics,  which  latter  arc  especially  to 
"be  recommende<l.  Fieiner'a  method  of  giving  10  gm,  of  bismidl 
in  2iKJ  gm.  of  warm  water  on  an  empty  stomach,  and  then  allowilg 
the  patient  to  drink  several  swallows  of  water,  and  afterward  placitig 
him  in  the  horijsoTitul  position  with  the  hips  elevated  for  about  an  ho«f, 
has  yielded  gratify ing  results.  About  200  gm-  of  bismuth  administered 
in  the  above  manner  usually  suffice  to  effect  a  cure  (Savelieff).  Sit 
ver  nitrate  has  long  enjoyed  an  enviable  reputation  in  this  diaoM< 
For  the  chronic  gastric  catarrh  which  is  very  generallj*  associaie<l  witfc 
ulcer,  silver  nitrate,  as  before  stated,  is  most  efficient,  and  may  be  com- 
hi  nod  with  small  doses  of  opium  or  hyoscyamus.  The  previous  genenl 
condition  of  the  patient  is  fre<juently  unfavorable  to  the  successful  braU 
ing  of  the  ulcers,  and  to  combiit  the  anemia  nnd  chlorosis  that  are  oftea 
present  we  may  employ  iron  and  arsenic.  The  albuminate  of  iron  bai 
been  warmly  recommendeil,  and  small  doses  of  Fowler's  solution  of 
arsenic  are  generally  well  borne  by  the  stomiieh  ;  the  fortner  may  abo 
be  given   hypodermically.      When  organic  cardiac  diseases  are  com 
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itant^  they  should  receive  careful  attention,  and  the  recogiiition  and 
treatment  of  all  ussociated  diseases  must  not  be  overlooked  if  the  phy- 
siciaD   would  obtain  good  results* 

(h)  The  relief  of  urgent  symptoms.  The  preceding  measures  re- 
lating to  the  diet  and  treatment,  and  particularly  small  doses  of  the 
extract  of  opium  combined  with  silver  nitrate,  often  relieve  the  pain. 
Mild  counter-irritation  is  also  of  service,  but  warm  poultices  should  not 
he  employed  if  hematemesis  be  present  in  however  slight  a  degree.  The 
application  of  cohi  to  the  epigastrium  in  the  form  of  an  ice-bag  some- 
times alleviates  the  pain,  though  quite  as  often  it  foils  to  benefit.  For 
the  severe  gastralgic  attacks  morphin  administered  hypodcrmically,  at 
varying  intervals,  is  demanded,  Gerhardt  prescribes  three  or  four  drops 
of  liquor  ferri  cbloridi  in  a  wint^ghissful  of  water, 

I  ojttiting^  wbeii  not  excessive,  will  be  allayed  by  the  use  of  the 
agents  already  mentioned,  and  bismuth,  creasote,  silver  nitrate,  and 
opium  are  especially  useful  ;  chipped  ice,  with  a  small  amount  of  brandy 
thrown  over  it,  is  also  of  value.  When  obstinate  the  following  remedies^ 
in  small  doses,  may  be  tried  separately  :  cerium  oxalate,  potassium  bromid, 
tincture  of  iodin,  eocain,  chloral,  and  hydrocyanic  acid. 

For  the  kematemesift  the  application  of  a  broad,  flat  ice-bag,  together 
with  the  use  of  ergot  hypodermically,  will  usually  suffice. 

If  the  signs  of  feritointk  due  to  perforation  should  develop,  the 
measures  to  be  promptly  instituted  are— opium  to  relieve  the  intense 
pain,  saline  purgatives  in  small  doses  and  at  short  intervals  until  free 
purgation  results,  and  the  flat  ice-bag  locally.  It  would  be  well  at  the 
earliest  moment  to  call  a  progressive  surgeon  to  the  case. 


CAEOINOMA  OP  THE  STOMACH 

PattolOgy. — Next  to  the  uterus,  the  stomach  is  the  most  favored 
se^t  of  carcinoma.  In  a  total  of  over  30,000  cases  studied  by  Welch, 
21,4  per  cent,  were  found  to  show  involvement  of  thi>^  organ.  With  refer- 
ence to  the  parts  of  the  organ  most  frequently  attack e<L  Welch  analyzed' 
1300  cases  with  the  following  results  :  pyloric  region,  791  ;  lesser  curva- 
ture, 148;  cardia,  104;  posterior  wall,  68;  greater  curvature,  34;  ante- 
rior wall,  30:  fundus,  19,  The  forms  of  gastric  carcinoma  noted  are 
columnar  epithelial  (including  colloid)  and  the  glandular  carcinomata 
(embracing  enrephaloid  and  scirrhous).  The  epitbeliomata  grow  from 
the  lining  epithelium  whilst  the  encepbsiloid  and  scirrhous  are  new 
growths  from  the  glandular  epithelium  firoper.  The  last  two  forms 
are  therefore  similar  in  structure,  the  differences  possibly  being  due  to 
yariations  in  their  growth  {rapid  in  the  encephaloid  and  slow  in  the  scir- 
rhous variety),  and  to  the  consequent  varying  proportion  between  fibrous 
tissue  and  cells  ;  the  encephaloid  cancers  are  thus  soft,  an<l  readily  break 
down  on  their  surface,  forming  large  ulcers  that  have  a  clean  floor,  while 
the  scirrhous  cancers  are  hard  and  firm.  Columnar  epitbeliomata  are 
frequent,  and  are  situated  at  the  pyloric  end  of  the  stomach,  where  the 
glands  are  formed  of  a  single  layer  of  columnar  cells  on  a  basement  mem- 
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"brane.  They  are  often  the  seat  of  colloid  degeneration.  Squamoai  ew- 
tlieliuinatji  occur  only  at  the  cardiac  end,  at  the  esophageal  opening.  All  < 
the  varieties  mentioned  are  prone  to  produce  secondary  new  groirths  in  * 
adjacent  organs,  the  sciiThous,  however,  manifesting  a  less  marked  temt  ] 
ency  to  metastasis  than  the  others.  Tliey  occur  either  as  circuraftcriH^nl  I 
tumors  or  as  a  diftYise  iiifiltratiun,  and  in  the  immediate  vicinity  of  th^j 
gastric  carcinotiia  there  is  a  marked  thickening  of  the  muscular  eoat  atidj 
other  tjssue-eleuients. 

iBtiology,^ — The  factors  bearing  upon  the  etiology  of  gastric  carcino*  1 
ma  utay  all  be  regarded  as  predisposing  cauBes,  Of  these  a^e  is  the  nifMt  j 
potent.  Of  !2038  cases  examined  by  Wekdi  with  reference  to  this  fjoin^l 
75  per  cent,  occurred  between  the  fortietli  and  seventieth  years,  24, -5  p«r ] 
cent,  between  forty  and  fifty  years,  atid  HO. 4  per  cent,  between  fifty  anil 
sixty  years.  It  is  an  exceedingly  rare  siffection  in  very  young  perwiiiiil 
Ifereditf/  stands  next  to  age  as  a  causal  factor,  though  it  is  far  less  infliih] 
ential.  Welch  analyzed  1744  cases,  and  found  that  a  family  history  of  tmr^  1 
cinoma  was  present  in  about  14  percent.  Sex  has  little  if  any  influence.  1 
The  extent  to  which  gastric  carcinoma  is  ilejjendent  upon  previous  diseaMl 
of  the  stomach  is  not  definitely  determined*  but  in  persons  that  are  preilifrl 
posed  to  the  affection  by  rea^son  of  age  or  heredity,  the  cicatrix  of  an  old  I 
ulcer  or  a  pre-existing  chronic  catarrh  of  the  stomach  may  become  addi«| 
tional  causative  factors  of  no  mean  importance.  Striimpiell  has  called | 
renewed  attention  to  the  probable  relation  between  gastric  ulcer  and  gaf>l 
trie  carcinoma,  citing  in  confirmation  the  interesting  discovery  by  Hawcr 
of  atypical  growths  of  epithelium  in  the  scars  of  gastric  ulcers.  Schmidt 
also  fias  recently  found  the  same  cell -degenerations  around  both  cancerom 
and  ulcerous  growths. 

Clinical  History- — Prior  to  the  development  of  gastric  careinomi 
the  symjitoms  of  catarrhal  dyspepsia  may  be  present  for  a  variable  period 
of  titne.  The  onset  is  often,  comparatively  speaking,  abrupt.  It  may, 
however,  be  insidious,  an*l  be  marked  more  by  the  evidences  of  failtag 


general  bealtli  anil  strength  than  by  distinct  local  subjective  symptonM. 
Anorexia  is  commonly  present,  though  occaaionally  the  appetite  r^ 
mains  unimpaired.     A  sense  of  oppression,  rarely  amounting  to  tni« 
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cardialgia,   and  frequent  eructations,   come  on   soon  after  eating,     la 
njany  casc.^  but  little  ptim  is  complained  of,  whilst  in  a  les8**r  nurobir , 
pain  is  a  prominent  symptom  throughout  the  entire  course  of  the  affec- 
tion.    Its  character  is  very  often  described  as  lancinating,  less  often  ai] 
hurning  or  gnawing;  the  latter  form  of  pain  is  due.,  most  j»robahIy,  14> 
associated  and  secomlary  ulcers.     The  pain  is  often  referre*!  to  the 
shouhiers  and   the  back  or   loins.      Vomiting  is  infrequent,  exoeplillg 
in  the  more   advanced   stages  of   the  disease,   when   it   is   almoal  oqa*       j 
stantly  present  to  a  greater  or  less  tlegree.     During  the  early  ^^^^^^HH 
is  due  to  the  catarrhal  irritation,  later  to  obstruction.      When  the  wllHH 
is  at  the  cardiac  orifice,  the  pain  occurs  at  once  after  eating ;  when  at  tie 
pylorus,  it  appears  several  hours  after  meals.     Vomiting  mav  alfio  he 
caused  by  the  occurrence  of  fermentation  in  large  accumulations  m  tb* 
stomach.     The  vomitus  has  few,  if  any,  of  the  physical  chnracteriiitics , 
noted  in  simple  ulcer  of  the  stomach.     Free  hematemesis  is  very  rarr; 
when,  however,  the  surface  of  the  new  growth  ulcerates,  there  is  almf^t 
invariably  an  occasional  &Iow  oozing  of  blood  into  the  stomach.     It  \m 
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here  acted  upon  by  the  altered  gastric  juiee,  and  the  black  hematiD  re- 
sultiDg  trom  the  transformation  oi'  the  rud  liemoghjbin  gives  rise  to  the 
well-known  **  coffee-;]jro»nd  "  vomit  of  carcinoma  of  the  stomacb*  It  is 
to  be  recollected,  in  this  connection,  that  the  chocolate-colored  appear- 
ance  of  the  vomitii;<  is  not  found  alone  in  carcinoma  of  the  stomach,  bnt 
may  also  occur  in  non-malignant  disease  and  under  other  abnormal  con- 
ditions of  the  gastric  contents.  The  t*hejnu*al  exammatiofi  of  the  gastric 
contents  is  of  prime  diagnostic  importance,  showing  as  it  does  the  almost 
constant  absence  of  free  1 1  CI.  Riegel  has  recently  given  emphasis  to 
the  fact  thiit  the  presence  of  free  HGl,  supposing  the  examinations  to  be 
properly  made  (by  the  use  of  the  color  test)  and  sufficiently  often  re- 
peated, speaks  almost  positively  against  carcinoma.  In  not  one  of  154 
artificial  digestive  experiments  was  albumin  digested  in  this  disease. 
Rare  cases  do,  however,  occur  in  which  free  HOI  is  present,  as  when 
carcinoma  (if  the  stomach  is  secondary  to  an  ulcer,  the  free  acid  in  these 
conditions  being  usually  increased.  Mure  important  than  the  latter 
small  class  of  cases  are  those  instances,  not  of  carcinoma  of  the  stomach, 
ID  which  free  H€l  is  absent :  these  are  carcinoma  of  the  esophagus, 
extensive  amyloid  disease,  advanced  cases  of  renal  disease,  and  the 
febrile  state,  Riegel  also  noted  the  absence  of  free  IICI  in  carcinoma 
of  the  duodenum. 

Two  leading  views  are  held  concerning  the  cause  of  the  failure  to 
find  HCl :  (I)  That  it  is  due  to  inflammatt^>ry  degeneration  of  the  mucous 
membrane,  commencing  as  a  catarrhal  inflammation  and  advancing  to 
interstitial  change  and  iitroi^hy  (Rose nheim's  view);  (2)  that  the  absence 
of  the  acid  is  due  not  so  much  to  non-secretion  as  to  its  combination 
with  some  substance  arising  from  the  carcinoma  {RiefjefH  view).  Lac- 
He  acid  occurs  in  the  stomach  in  carcinoma  more  often  than  in  any 
other  condition,  owing  to  tlie  presence  of  the  two  essential  conditions — 
an  absence  of  the  antifermentative  (HCl)  and  the  stagnation  of  food. 
The  m  trroBcopif  appearanrcH  of  the  vomit  us  are  in  some  ways  identical 
with  those  observed  in  gastric  ulcer,  and  if  it  be  examined  speedily,  red 
blood-corpuscles  may  rarely  be  seen*  The  microscope  also,  very  occa- 
sionally, reveals  pieces  and  bits  of  cancer-tissne,  and  Knufjnann,  Ham- 
merschlag,  and  others  em|jhasize  the  fretjuency  of  long  bacilli.  It  has 
been  claimed  that  sarcinie  are  present,  but  Oppler  says  that  they  never 
occur  when  HCl  is  present,  and  Riegel  says  that  they  are  very  infre- 
'luent.  Chronic  interstitial  gastritis  and  atrophy  of  the  mucosa  may, 
among  other  conditions,  show  symj^toms  in  addition  to  the  absence  of 
HCl. 

Fbysical  examinatioii  often  discloses  the  [iresence  of  a  tumor.  In- 
»pection  may  reveal  an  irregular  tumor,  particularly  if  the  patient  be 
much  emaciated.  When  dilatation  exists  the  outlines  of  the  organ  may 
be  seen.  On  palpatwtt  the  new  growth,  in  a  majority  of  cases,  may  be 
felt  through  the  abdominal  walls,  though  often  not  clearly,  as  a  hard, 
nodular,  and  sometimes  movable  mass.  Though  this  generally  appeurs 
in  the  epigastrium,  it  must  be  recollected  that  it  depends  upon  the  part 

•  Teifhmann^i  ttM  for  heraatin  cn^stals  miiy  be  employed  as  follows:  Plac©  a  drop 
of  the  **  eofTee-grniind  *'  malerini  upon  the  slide  and  add  a  few  crystals  of  Hodiiim  chlorid. 
Then  iolrndnre  a  few  drops  of  ncelic  acid  beneath  the  cover-glass,  and  on  warming  heroa- 
tin  errfitalE)  will  form. 
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involved ;  also  that  a  tumor  united  with  the  wall  of  the  stomach  fre- 
quently changes  the  jiositioti  of  the  orguii  ;  hence  the  ma&s  may  be  fell 
out8i4e#the  normul   boundaries  of  the  stomach.      The  displacement  \% 
usually  in  tbe  downward  direction  owing  to  dilatation,  and  the  tumor 
may  he  found  on   a  level  with   the  umbilicus  or  even  lower  still.     Lfca<i 
frequently,  on  account  of  its  mobility,  it  is  discovered  in  such  uitlo4ikHi- 
for  sityutions  as  the  right  or  left  hypochondriac  region.      The  varviug 
degree  of  fulness  of  the  stomach  will  obviously  alter  the  position  of  the 
tumor.      When  situated  at  the  cardia  it  is  beyond  reach  of  palpation; 
when  attached   to  the  lesser  curvature  of  the  stomach  or  the  posteriori 
wall,  it  is  rarely  to  he  felt  unless  it  be  of  large  size.     The  new  growth 
cannot  be  definitely  made  out  when  it  assumes  the  form  of  a  diffuse  in- 
filtration, tbough  it  offers  increased  resistance  to  tbe  palpatiug  fingeri 
find  exhibits  more  or  less  tenderness  on  pressure,      I  sually  the  patient 
lies   in   the   dorsal   decubitus   during   tbe   examination,  with   tbe  limbt 
drawn   up,  being  instructed  at  tbe  same  time  to  breathe  regularly  whila 
opening  tbe  mouth.     The  detection  of  a  tumor  when  in  an  unfavorable 
situation  may  be  facilitated  by  sbifting  tbe  patient's  position  from  thi 
dorsal   to  tbe  lateral,  tbe  standing,  or  the  knee-elbow  position  rejipect- 
ively  ;  at  tbe  same  time  one  or  two  tumblers  of  some  carbonated  water 
should  be  given,  with  a  view  to  distending  the  stomach  and  bringing 
the  tumor  within  reach.     Pulsations  are  frequently  Cijmmunicated  fn*m 
the  aorta  to  the  palpating  hand  through  tbe  tumor.     If  the  growth  it 
situated  at  the  lesser  curvature,  a  deep  inspiration  will  often  cause  th# 
tumor  to  fall  lower,  and  tbus  become  accessible  to  palpation.    Prrtusitiom 
over  tbe  seat  of  tbe  new  growth  causes  a  muffled  tympanitic  resonance l^. 
superficial  percussion,  however^  fj'e<:|uently  gives  absulute  dulness. 

The  presence  of  metastatic  new  growths  in  the  liver  and  enlarge- 
ments of  tbe  supraclavicular  or  inguinal  lymph-glands  are  of  value  m 
the  diagnosis*  In  one  instance  that  I  saw  in  the  Philadelphia  Hospital 
a  nodule  tbe  sisse  of  a  walnut  protruded  from  tbe  umbilicus,  leading  to 
the  suspicion  that  gastric  carcinoma  might  he  present,  though  the  gen- 
eral symptoms  pointed  strongly  to  chronic  gastric  catarrh  at  the  tiinr 
Subsequently,  however,  a  rouud  and  somewbat  nodulated  tna^«  situatc<l 
near  the  pyloric  end  of  tbe  stomach,  could  be  readily  grasped.  In  sev 
eral  instances  in  wbicb  tbe  lympb -glands  in  tbe  groins  an«l  the  supi 
clavicular  spaces  were  tbe  seat  of  enlargement  a  probable  diagnosis 
abdominal  carcinoma  was  made  in  tbe  absence  of  positive  symptoms  and 
physical  signs,  and  the  diagnosis  was  borne  out  at  the  autopsies. 

(reneral  St^mptomn. — Quite  early  in  the  disease  such  evidences  of  gen- 
eral nutritional  disturbance  as  loss  of  flesh  and  anemia  may  he  obseire^ 
and,  obviously,  cases  attended  with  constant  anorexia  and  vomiting  wil 
earliest  manifest  the  was  ting  processes.      Almost  from  the  1m  irtiw 

face  gradually  asstmies  tbe  cachectic  appearance  wbieb,  in  ti  ui 

stages,  becomes  so   characteristic  of  gastric  carcinoma.     Anetiiia  sooa 
becomes  a  prominent  feature.     There  is  a  waxy  pallor  of  counteaaii' 
and  tbe  cerebral  symptoms,  as  well  as  the  peculiar  cardiac  murmun  ol 
anemia  appear.     Tbe  blood  frequently  presents  peculiarities  that  hear 
resemblance  to  those  seen  in  pernicious  anemia,  and  sometimes  there  i 
a  marked  poikilocytosis.     Welch  has  recorded  an  instance  in  ^^^ 
ratio  of  white  to  red  blood-corpuscles  was  1  to  20,  hut  the  hloi 
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ami  the  estimation  of  hemoglobin  rarely  show  the  marked  refluction  in 
the  number  of  corpuscles  that  is  seen  in  progressive  pernicious  antmia; 
leukocytosis  is  also  much  more  freijuent.  There  is  an  absence  of  a  post- 
digestive  increase  in  the  number  of  leukocytes  in  ctircinonm  that  does 
not  occur  in  other  gastric  diseases*  **  When  any  degree  of  anemia  is 
presented  nucleated  red  corpuscles  may  be  found  in  dry  and  stained 
specimens,  and  this  method  of  examination  may  be  of  much  service 
wheu  an  actual  blood-count  is  impossible*  The  condition  is,  however, 
an  anemia  with  wasting,  and  the  layer  of  pannicnlus  is  not  retained  as 
in  the  ordinary  forms  of  pernicious  anemia  "  {Osier},  The  causes  of 
the  prof[»und  anemia  juet  with  in  this  affection  are  not  quite  plain,  since 
freijuenlly  it  becomes  pronounced  before  the  nutritional  disturbances 
(shown  by  a  loss  of  flesh)  have  become  marked.  The  fact  that  metastatic 
cancer  has  been  found  to  be  abundant  in  the  marrow  of  the  hones  is 
significant  in  this  connection,  as  pointing  to  the  probable  interference, 
in  some  instances,  with  the  blood- producing  function  of  the  bone-marrow. 
In  advanced  cases  moderate  edema  of  the  ankles  and  of  tlie  backs  of  the 
hands  is  frequently  observed,  and  is  probably  dependent  upon  excessive 
anemia.  The  temperature  at  first  shows  no  abnormalities,  as  a  rule, 
though  after  the  cachexia  has  become  decided  it  is  often  subnormaL 
Sudden  elevations  of  temperature  (103^  to  104^  F, — 40^  C),  preceded 
by  rigors  and  followed  by  profuse  sweating,  are  rarely  observed.  The 
explanation  of  their  occurrence  is  to  be  found  in  the  fact  that  suppura- 
tion sometimes  takes  place  in  the  bases  of  the  cancerous  ulcers.  The 
mini!  almost  invariably  remains  clear  to  the  last,  though  delirium  may 
occur  near  tlie  close. 

Complicationd. — Intestinal  symptoms  are  frequently  observed,  and 
constipation  in  particular  is  quite  common.  It  is  apt  to  alternate  with 
diarrhea  toward  the  close  of  the  disease,  or  diarrhea  may  in  the  later 
stages  become  a  permanent  and  obstinate  symptom.  Some  of  the  com* 
pi i eating  conditions  have  reference  to  the  secondary  new*  growths. 
When,  as  frequently  happens,  the  liver  is  implicated,  jaundice  is  not 
uncommon,  being  associated  with  signs  of  hepatic  enlargement.  In- 
deed, srt  prouiinent  may  be  the  symptoms  and  physical  signs  referable 
to  secondary  carcinoma  of  the  liver  as  to  entirely  mask  the  more  or  less 
latent  forms  of  carcinoma  of  the  stomach.  The  mesenteric  and  retro- 
peritoneal  lymph-glands  or  the  lungs  may  be  the  seat  of  secondary  car- 
ctnoma«  though  in  these  situations  it  rarely  gives  rise  to  characteristic 
symptoms.  Occasionally  the  new  growths  spread  to  the  peritoneum  and 
sometimes  give  rise  to  ascites.  As  has  been  stated  under  Pathology,  per- 
foration may  rarely  occur,  and  we  then  have  the  pronounced  and  rapidly 
supervening  symptoms  of  diffuse  peritonitis.  Fistulous  conimunications 
between  the  stomach  and  the  transverse  colon  or  the  small  intestine — 
the  latter  rarely — may  also  occur.  Nervous  symptoms  muy  be  regarded 
as  complicating  conditions,  and  sometimes  hasten  the  fatal  termination; 
the  patient  becomes  somnolent  or,  rarely,  even  comatose  ;  tlie  breath- 
ing is  difficult  ami  the  res[>iration  deep  and  labored.  This  mode  of 
termination  I  noted  in  one  of  my  own  cases.  Traces  of  albumin,  and 
in  the  later  stages  tube-casts,  may  be  present  in  the  urine.  An  in* 
creased  quantity  of  indicao  has  frequently  been  noted;  acetone  and  dia- 
cetic  acid  are  present  in  rare  instances. 
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Atypical  Porms.— The  disease  rarely  is  entirely  latent,  and  raoell 
often  in  persons  previoualy  much  enfeebled  and  in  the  aged.  In  other  I 
instances  the  more  prominent  above-mentioned  symptoms,  and  partictt*! 
larly  the  characteristic  pain,  are  lacking  ;  hence  it  frequently  bapptatl 
that  the  presence  of  caiiceroui?  tumors  in  the  stomach  is  not  suspecli4j 
until  accidentally  discovered,  the  symptoms  being  attributed  to  le 
grave  conditions.  In  still  other  instances  the  development  of  a  pr 
nounced  anemia  and  of  the  cancerous  cachexia  aloue  furnish  ground  fo 
suspicion  ;  when  these  are  associated  with  dyspeptic  symptoms*  how-^ 
ever  slight,  they  should  lead  to  a  careful  physical  examination  of  tbtj 
stornacli  as  well  as  a  clicmjcal  examination  of  its  contents. 

General  Cotirse  and  Dttratlon. — The  course  of  gastric  CJtrernaniA| 
is  invariably  toward  a  fatal  issue,  death  usually  taking  place  before  the 
expiration  of  two  years.     The  average  duration  of  the  disease  prababljj 
does  not  exceed  one  year.     According  to  my  own  observation,  ubc 
it  occurs  in  emaciated   pei-son^  it  pursues  a  slower  course  than  whea 
occurring  in  apparently  robust  and  fleshy  individuals.     No  case  of  re- 
covery from  carcinoma  of  the  stomach  is  recorded. 

Diagnosis. — A  positive  diagnosis  of  gastric  carcinoma  is  easily 
made  when  a  tumor  is  demonstrable.  It  is,  however*  possible  to  diag- 
nosticate the  disease  in  the  absence  of  a  palpable  new  growth.  The 
history,  the  presence  of  such  characteristic  symptoms  aa  pain,  coffee- 
ground  vomit,,  the  existence  of  dihitatiou  of  stomach,  the  constant 
absence  of  free  hydrochloric  acid,  tlie  constant  presence  of  lactic  acid 
after  the  Boas  test-meal, — all  oectirring  in  an  elderly  person,  together 
with  marked  anemia  and  emaciation,  are  sufficient  to  warrant  a  diag- 
nosis. It  is  needful,  however,  to  exclude  the  diseases  other  than  (piatnc 
carcinoma  in  which  the  absence  of  free  liydrochloric  acid  has  been 
noted.  If  these  points  be  carefully  considered,  there  are  few  instanoefi 
in  which  the  diagnosis  cannot  be  made  with  reasonable  certaintv.  Of 
course  all  corroborative  evidence  must  also  be  taken  into  account. 

Bifferential  Diagnosis. — A  gastric  carcinoma  presenting  a  discernible 
mass  is  liable  to  be  mistaken  for  a  acatriied  ulcer^  for  carcinoma  af  tA 
jmncjra9,  of  the  tranverse  colon^  duodenum,  omentum^  and  the  Uft  h 
of  the  iiver^  ns  well  as  for  aneurt/Hin  of  th**  ahdtiminal  aorta.     The  aneur 
^nifiaf  tuntfn\  however,  is  smooth,  and  is  not   nodular  like  the  cane 
ous  growth  ;  moreover,  it  gives  rise  to  an  expansile  impulse,  and  not 
the  heaving  impulse  of  a  solid  growth.      In  aneurysm  the  eharacteristia 
gastric  synifitoms,  the  peculiar  cachexia,  emaciation,  and  marked  atie 
mia  that  belong  to  carcinoma  are  wanting.      In  pantTeatic  carcinoma  lfaa-1 
tinuor  is  always  fixed  ;   tfierc  is  an  ahsenee  of  the  coffee-ground  appetar-f 
ance  of  the  vomit  and  of  dilatation,  and  free  HCl  is  j)re8ent  in  the  ^ 
trie  contents.      Furtlier  tlian  this,  fat  may  be  present  in  the  stools 
su  ga  r  an  d  fat  in  the  u  r  i  n  e .    Va  re  in  o  m  a  o  f  th  r  t  ranttve  rsc  colon  ami  otnrm'  ] 
turn  will  be  exclmled  by  the  presence  of  such  significant  symptoms 
gastric  hemorrhage  and   the  conset^uent  hematemesis,  by  a  chocjolate- 
colored  appearance  of  the  voniitus,  and  the  permanent  abdence  of  11 CL 
In  this  connection  two  facts  should  be  re-stated  ;   (1)  That  in  carcinoma 
of  the  duodenum  free  HCl  has  been  found  to  be  absent  from  the  eiaim 
contents;  (2)  that  in  carcinoma  following  gastric  ulcer  free  UCI  nsf 
rarely  be  present.     The  jjoints  of  difference  between  carcinoma  of  iki 
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tomach  and  of  the  left  lobe  of  the  liver  will  be  referred  to  under  the 
latter  head. 

Simple  round  ulcer  of  the  stonmch  mny  in  rieatrizing  j^ive  rise  to  a 
Binall  tumor,  followed  by  pyloric  steno.sis  and  secondary  dilatation — *aii 
exact  counterpart  of  the  course  of  gaetrie  carcinoma.  Under  such  cir- 
ca instances  the  clinical  picture  h  at  first  apparently  identical  with  that 
of  pyloric  carcinoma,  though  it  presents  a  few  distinguishing  features. 
Great  reliance  should  be  placed  on  the  age  of  the  patient,  tire  presence 
of  II CI  in  the  gastric  secretions,  the  grave  ijastric  disturbances  with 
heniatcmesis,  together  with  the  louger  duration  of  ulcer  (more  than  two 
or  three  years),  which  is  almost  pathognomonic  of  the  latter  disease. 

Simple  gastric  ulcer  and  chronic  gastritis  are  often  confounded  with 
carcinoma  of  the  stomach.  The  facts  of  greatest  value  in  the  discrimi- 
nation of  these  three  affections  are  so  well  presented  by  DaCosta  that 
they  are,  in  the  main,  here  subjoined : 

Chronic  Gastritis.  Gastric  Ulcer. 

Not  confined  to  any  ag<2.     May  occur  in  midille-at^ed 

person ti,  but  i«  ino«t  frtv 
quent  in  yonn^  atlult^i, 
especially  worn  on. 
Pain  at  the  epi^tLHtriuni 
mni-ti  aii|;ujeuted  l>y 
fixnl ;  subsides  when  this 
]^  dl^e»t4?d :  parox>^sni» 
of  paint  Tiot  Itineinatinp  ; 
stnetly  Im'uliztHisoreneKH 
to  touch  in  epigastrium  ; 


More  common  in  middle- 
aged  or  elderly  pe<5ple. 

Pain  at  the  epigastrium 
somewlittt  au^metjted  by 
food ;  eorenesH  is  aho 
preiiene.  Both  are  con- 
stant, although  compar- 
atively iihght 


Symptoms  of  indigestion 
marked. 

Some^mea  Tomiting. 

No  hemorrhage^  or  but  tri- 
fling hemorrhage ;  at 
mo§t  blood-Btreaks  in 
vomited  matte r» 

Bowels  constipated- 

No  fcTer. 


Not  much  emftciation  ;  no 
I  cachectic  nppearance. 

m 

Disease  may  be  relieved  or 
cured  ;  is  often  of  very 
long  duration. 


sometimes  a  jminful  sp^it 
over  h^wer  dorsal  verte- 
brie.  Intermi^Rions  in 
the  pain  of  considerable 
length  are  frei^uent. 
Symptoiiiw  of  indigestion 
eometiniee*  very  slight. 

Vomiting  may  he  present 
or  absent. 

Abundant  hemorrhage 
from  the  Btomach  com- 
mon. 

Bowels  may  or  may  not  be 
constipated  ;  usually  are. 
No  fever. 


Frequently  extreme  pallor 

and  debility. 


Duration  uncertain;  may 
get  well,  may  run  on 
rapidly  to  perforation  ; 
on  the  other  hand^  may 
\mi  for  years. 


Gastric  CARcrNOMA. 

Most  common  in  elderly 
people  ;  rarely  occum  in 
persons  u  nder  forty  years 
of  age. 

Pain  freqnently  of  a  radi- 
ating kind,,  often  parox- 
ysmal, not  infrtMjnently 
severe  and  lancinating^ 
but  notof  necessity  assc»- 
ciated  with  soreness.  Lit- 
tle or  not  at  all  alTected 
by  food.  Pain  rarely 
remits;  never  intermits 
for  any  considerable 
time. 

Symptoms  of  indigestion 
m  a rk  e* i .  A  nor es  i  a ;  ex» 
trenie  acidity  of  stomach. 

Vomiting  a  very  frequent 
symptom. 

Ileuiorrhitge  not  very  abun- 


dant, but  frequently  ou- 

alTee-g 
Ifwking  vomit. 


casi(»ntng  eolfee-ground- 


BuwcIh  obstinately  consti- 
pated. 

Intercurrent  attncks  of 
slight  fever  may  occur ; 
bat  temperature  ollen 
subnormal. 

Gra*iual  and  progressive 
loss  of  flesh,  and  debility  ; 
and  at  times,  with  the 
cachexia,  by pertrripby  of 
t h e  pe r i p h e rii I  ha i p hatic 
glands*,  ei*|K'eially  above 
the  elavrelei*. 

Average  il oration  one  year ; 
may  Ix*  shorter,  but  sel- 
dom longer. 
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No  tumor, 

CuntentH  of  itomach  al- 
mojiit.  Ill  way  a  contain  free 
hyilrodiloric  acid. 

No  dropsy. 

No  laotic  or  fatty  acids  after 
the  n^id  Boaa  tCEit-meal. 


Rarely  a  tumnr. 
Hydrochtoric  acid  in  excess 
ID  contents  of  stomach. 

No  dropsy. 

No  lactic  or  fatty  acids  afler 
the  rigid  Boos  test-meaL 


Generally  a  tumor 

No    hydrochlofif    add 

contents  of  stomach. 

Edema  of  anldtM  ofu 

with. 
Lactic    acid   pre««iil  I 

BoA«*0  test^meal. 


Treatment. — Thtj  diet  shouki  receive  careful  attention,  and  it  vUl 
be  ncco88ary  to  adapt  it  to  the  peculiarities  of  tiie  individual  case,  la 
general  terms,  articles  of  food  that  are  digested  and  assimilated  in  tlii 
intestines  should  be  employed.  After  well-marked  evidences  of  pyloric 
obstructioTi  appear  we  may  add  greatly  to  the  comfort  of  the  patient  Kf 
limiting  the  dietary  to  li<juiils,  and  by  predigesting  them  if  they  are  uut 
otherwise  well  borne*  Should  the  stoniach  reject  all  food,  rectal  aliiuva- 
tatiou  should  be  promptly  instituted.  The  medicinal  treatment  of  giw- 
trie  carcinoma  is  altogether  symptomatic,  no  remedy  with  any  power 
over  the  lesion  iiaving  been  found.  The  more  troublesome  symptAjiuiJ 
— namely,  pain,  vomiting,  and  constipation— are  to  be  met  on  g^ 
principles.  Should  free  hemateinesis  occur,  it  should  be  treated  a 
viously  indicated  under  Gastric  Ulcer.  The  claims  that  have  been  aJ-l 
vauced  in  favor  of  arsenic  and  other  preparations  as  possessing  power  to 
control  the  progress  of  gastric  carcinoma  have  not  been  confirmed  by 
any  extended  experience.  If  dilatation  coexists,  it  is  to  be  managed 
accordance  with  the  recommendations  found  under  that  heading,  ~ 
gical  treatment  may  also  be  called  into  service. 


HEMATEMESIS, 

HEMATEMKsrs  \h  a  symptom  that  occurs  in  widely  different  diocaflti 
and  conditions.  Inasmuch  jis  it  is  due  to  various  causes  in  diseases  otber 
than  those  of  the  stomach,  it  is  hardly  to  be  f properly  classed  among  ^ 
trie  afTections,  and,  at  all  events,  is  not  entitled  to  more  than  a  brief! 
separate  description. 

Btiology, — Among  the  causes  of  hemntemesis  are — 1,  Injury 
the  stomach  ;  2.  Disesisea  of  its  coats  (carcinoma  and  ulcer) ;  3,  A  m©»j 
ehanical  impetliment  to  the  portal  circulation:  4.  Vicarious  mengtruation;, 
.').  Alterations  tn  the  blood:  0.  A  disease  of  some  neighboring  organ,  such 
Hi  carcinoma  of  the  pancreas,  may  perfonite  the  gastric  coats  and  open. 
its  vessels. 

Symptoms  and  Diagnosis. — If  the  fact  that  it  is  always  a  sym 
tom,  and  not  the  disease  itself,  be  recollected,  the  importance  of  recognix*] 
ing  its  special  causal  condition  in  each  instance  will  be  obvious.  T: 
manner  of  its  occurrence  and  the  characteristics  presented  by  the  bl 
often  give  a  clue  to  its  nature  and  origin.  Thus,  we  have  seen  that  the 
clinical  signs  in  hematemesis  due  to  carcinoma  and  ulcer  of  the  stomach 
vary  greatly,  being  almost  peculiar  to  each.  This  fact  must,  however, 
be  weighed  with  the  history  and  symptoms  of  the  case  in  which  it  ma; 
occur ;  in  this  manner,  and  in  this  manner  only,  can  eiTors  be  aroidi 
A  process  of  exclusion  is  the  best  way  to  reach  a  decision.  If  a  canri 
inquiry  determines  the  absence  of  morbid  lesions  of  the  dtomaeh,  such 
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careinouia,  ulcer,  or  chronic  gastritis,  then  the  other  organs  of  the  abdo- 
men, and  mure  particularly  the  liver,  must  be  examined.  If  this  and  the 
heart  be  found  to  be  healthy,  attention  should  then  be  turned  toward  the 
state  of  the  blood,  since  the  presence  of  any  specific  fever  may  readily 
account  for  the  hematemesis.  Should  the  blood  present  nothing  abnor- 
mal, it  may  be  found  that  the  menstrual  or  other  habitual  discharge  has 
become  suppressed. 

Differential  BiaguoBig, — ^It  is  to  be  recollected  that  the  source  of  the 
blood  may  be  othor  than  the  stomach.  Karely,  an  abdominal  aneurysm 
bursts  into  the  stomach  ;  occasionally,  too,  a  thoracic  aneiiryem  opens  into 
the  esophagus,  whenee  the  blood  speedily  finds  its  way  into  the  stomach. 
A  careful  consideration  of  the  history  and  of  the  attending  symptoms, 
togetlier  with  a  thorough  physical  examination,  will,  after  excluding  the 
various  con^litions  causing  true  gastric  hemonhage,  lead  to  a  correct  inter- 
pretation of  the  phenomena.  Blood  coming  from  the  throat,  tonsila^ 
mouth,  or  the  respiratory  organs,  including  the  nose,  is  sometimes  swal- 
lowed, and  afterward  ejected  by  vomiting.  To  discriminate  from  this 
condition  it  is  only  necessary  to  make  an  examination  of  the  lungs  and 
elicit  most  carefully  the  history.  It  must  also  be  recollected  that  hys- 
teric females  and  malingerers  have  been  known  to  swallow  the  blood  of 
animals  and  other  dark  fluids,  and  vomit  them  subsequently.  The  vom- 
itus  may  resemble  dark  blood  in  appearance  when  stained  by  bile  or  iron 
or  after  a  free  indulgence  in  wine.  The  diagnosis  between  hematemesis 
and  hemoptysis  is  sometimes  attended  with  difliculty,  and  the  points  of 
contrast  have  therefore  been  placed  side  by  side  in  the  following  table : 


Hematemesis. 
The  hiBtory  points  to  gastric,  Bplenic,  he- 

patic^  or  carfiiac  dintjase* 
A  feeling  of  uiica>iineB8,  and  ^metimes 

of  naUHf^a  or   faintnesfl,  preoedee  the 

hemorrl>age. 
The  blofwl  h  ejected.!  bj  vomiting;  violent 

Tomiting  may  exi'ite  tx»ugli- 
The  blood  la  either  clotted  or  fluid  and 

dark ;   it  tniiy  hf^   mingled  witb    reia- 

nant«<  of  UkkI.  ami  Is  aoid  in  reaction. 


llEMOrTTSlfl. 

History  of  cough  and  other  symptoms 
pointa  to  pulmoniirj  or  cArdiac  disease, 

A  feeling  of  weight  and  uneasinesB  in 
the  chef^l,  a  saline  ia^tR,  and  n  tickling 
in  the  throat  precede  the  hemorrhage. 

The  blood  in  ralMcd  by  eonghing,  though | 
if  it  be  swallowed,  vomiting  may  follow. 

The  blood  is  bright-red,  froth v»  in  amall 
coAgula,  and  alkaline  in  reaction. 


Pro^g^osis. — Ileuuiteniesis,  except  it  he  due  to  rupture  of  an  aneur- 
J8m,  rarely  presents  a  hopeless  prognotiis.  In  cases  of  splenic  enlarge- 
roent,  hepatic  cirrhosis,  or  gastric  nicer  it  may  prove  fiital,  either  as 
the  direct  consequence  of  loss  of  blood  or  more  gradually  as  the  result 
of  anemia  ami  debility,  intluced  by  the  bleeding. 

The  treatment  has  been  detailed  in  the  discussion  of  Gastric 
Ulcer. 


NEUROSES  OF  THE  STOMACH. 

NERVOUS   DYSPHPSIA. 

Defiliitioii.^A  functional  disorder  of  the  stomach,  usually  charac- 
terized by  regularly  (and  sometimes  irregularly)  recurring  attacks  of 
fastric  disturbance,  followed  by  almost  complete  freedom  from  symptoms* 
'he  explanation  of  the  symptoms  is  found  in  the  well-known  effect  of 
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certain  nervous  influences  ypon  the  digestive  function,  and  tbe  tens  ner* 
voiis  dyspepsia  embraces  all  the  forms  of  gastric  neuroses  to  be  herejiftfr| 
deliver i bed.     There  are  no  local  lesions  delectable. 

Etiology. — The  vast  majority  of  cases  occur  in  highly  emotloiulj 
and  hysteric  persons,  under  such  exciting  conditions  as  great  anxietjt| 
violent  passion,  anticipation  of  pleasure ;  in  short,  any  startling  new* I 
or  sudden  excitement  may  cause  it.  Tbe  condition  is  most  comnjoulyj 
met  with  in  healthy-lookin^r,  ruildy-cheeked  subjects,  though  it  may  ab 
occur  in  tbe  weak  and  pale-faced,  Tbe  symptoms  follow  immediateljf] 
upon  the  action  of  the  exciting  cause*  A  small  percentage  of  iDstuic 
are  due  to   bypocbondriasis. 

Symptoms,^! n  the  ordinary  form  tbe  gastric  secretions  are  normilij 
and  the  stomach  is  found  empty  after  a  test^meal  within  the  physiologic  time 
limit.     There  is  anorexia^,  which  occasionally  alternates  with  a  voradott 
appetite.      After  meals  the  patient  complains  of  distress  and  oppre^o 
in  tlie  epigastrium ;  eructations,  and  an  occasional  regurgitation  of 
acid  liquid  or  solid  contents  of  the  stomach,  with  heartburn,  will  also  1 
noted.      Vomiting  is  not  rare,  and  occurs  independently  both  of  the 
of  eating  and  of  the  character  of  the  food,     liastric  peristalsis  is 
times  so  well  marked  as  to  be  readily  felt  anil  even  visible  through  thil 
stomach'WalL     Kussmaul  has  called  speciul  attention  to   this  symptom,! 
which,  I  believe,  belongs  largely  to  nervous  dyspepsia,  though  I  shall  refer] 
to  it  separately  untler  the  designation  of  peristahtt*  unrest  {vide  p.  782). [ 
In  every  instance  it  is  dependent  upon  the  excitement  of  sensibility.    Th©l 
increased  peristaltic  waves,  especially  under  emotion,  excite  cooing,  gurg-J 
ling  sounds  that  are  a  source  of  great  annoyance  to  the  patient.      Peri- 
stalsis, in  which  the  movement  occurs  from  right  to  left,  has  also  been 
observed,  and  under  these  circumstances  fecal  vomiting  may  occur. 

The  phf/sk'n!  exafmnatiim  sometimes  reveals  abdondnal  distention  and 
hyperesthesia  of  the  surface-,  but  no  localized  tenderness,  pres^i  ;i 

the  broad  hand  usually  affording  relief  from  pain.     JVm^otit  pL^  i 

always  exist,  and  their  correct  interpretation  is  of  the  utmost  iniimrtaut-ej 
in  the  diagnosis*  Tbe  presence  of  headache,  vertigo,  numbness,  s*lu)uldj 
be  noted,  and  also  a  coolness  of  the  extremities  during  the  exacerbations | 
to  which  the  disease  is  liable.  The  mental  condition  is  unstable  and  iJlTj 
regulated,  ami  this  fact  furnishes  a  satisfiictory  explanation  of  the  operi-l 
tion  of  the  etiologic  factors.  The  general  health  is  in  many  instr 
noticeably  impaired ;  in  otliers,  particularly  in  those  subject  to  t  ^ 
vomiting  and  complete  anorexia,  the  general  nutrition  suffers  considemtdy. 

ComplicatlotlS. — The  bowels  are  often  constipated,  are  apt  to  b«  I 
distended  with  gas,  and  may  be  the  seat  of  an  abnormal  peristalsis  ibalj 
is  transmitted  directly  from  the  stomacli. 

Nt'Tvtnts  di/spepst(i  tn'th  kf/poi-fioniiridHtit  forms  a  group  of  cases  ill 
which  the  hypochondriasis  may  sustain  a  causal  relation  ;  it  may  be  sec- 
ondary to  the  gastric  disturbances,  however.  In  either  event  it  is  apt  to 
become  pronounced  after  the  gastric  symptoms  have  lasted  a  long  timv* 
The  symptoms  other  than  the  nervous  phenomena  are  quite  simdar  ti» 
those  previously  described. 

Diagnosis. — The  coui-se  of  nervous  dyspepsia,  in  all  of  its  cliAiA) 

vari<'iies,  is  chronic,  ami  it  not  infrequently  terminates  in  chronic  eatarrt 

'  "He  stomach.     The  diagnosis  is  based  on  the  following  point«:  (a)  Tkc 
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etiotogic  factors.  Here  it  is  loiportant  to  uscertain  the  particular  mental 
infliieuce  that  produces  the  gastric  symptoms,  taking  also  into  considera* 
tion  an  J  well-re€ogtiizcHl  predisposing  causes,  (h)  The  course  uf  the  com- 
plaiot  and  the  absence  of  some  of  the  physical  signs  and  symfitotiis  that 
would  jioint  positively  to  anatomie  lesions  of  the  stomach.  When  there 
is  a  catarrhal  prctcess,  the  symptoms  become  more  pronounced  immediately 
after  taking  food  ;  this  is  not  so,  however,  in  the  disease  under  considera- 
tion. The  influence  of  the  ingestion  of  indigestible  substances  upon  sym- 
pathetic dyspepsia  is  often  to  relieve,  or  is  of  neutral  effect,  whereas  in 
catarrhal  indigestion  it  decidedly  aggravates  the  condition.  The  dull 
pain  after  eating  and  the  tenderness  on  pressure  are  usually  more  marked 
in  the  cataiThal  variety  than  in  the  nervous  type.  The  symptoms  of  the 
latter  intermit  from  time  to  time,  while  they  are  more  constantly  present 
in  chronic  catarrh.  The  analysis  of  the  contents  of  the  stomach  by  means 
of  the  8toraach-tube  will  also  assist  in  the  diagnosis.  The  gastric  contents 
in  cases  of  nervous  dyspepsia  are  usually  about  normal,  though  any  ab- 
normal ity  (even  to  complete  achlorhydria)  may  occasionally  be  present.  • 

Prognosis* — If  there  be  an  absence  of  any  inherited  predisposition, 
and  if  the  cause  is  removable,  complete  recovery  may  be  prognosticated. 
In  a  neurotic  constitution,  however,  the  tendency  to  recurrence,  even  after 
a  decided  improvement  has  taken  place,  is  very  strong.  The  most  un- 
promising cases  are  those  in  which  the  causative  mental  influences  are 
irremovable,  though  as  to  life  the  prognosis  is  not  unhivorable.  The 
patient  himself  is  always  of  the  opinion  that  he  is  suffering  from  a  serious 
and  incurable  affection. 

Treatment* — Every  causal  factor  must  be  recognized  and  removed 
if  possible.  If  we  fail  to  accomplish  this  end,  oar  efforts  at  cure  will  be 
unsuccessful.  The  dietary  should  be  generous  and  composed  of  highly 
nutritious  articles  of  food,  and  to  convince  the  patient  that  his  stomach  is 
capable  of  digesting  a  full  meal  is  the  first  duty  of  the  physician,  though 
the  task  is  confessedly  diflficult.  So  soon  as  the  jiatient  realizes  the  truth 
in  reference  to  his  digestive  capacity  his  suft'erings  are  largely  at  an  end. 
It  is  the  nervmis  system  that  demands  especial  attention,  and  the  internal 
treatment  of  the  stomach  is  merely  placeboic.  Nerve-tonics  combined 
with  nerve-stimulants  are  often  serviceable,  and  the  following  prescription 
will  be  found  to  be  adapted  to  a  certain  proportion  of  cases : 

I ^.  Quininse  valerianat., 

^^^■L  Zinci  valerianat., 

^^^^H  Ext.  sumbul, 

^^^^H  Strychnine  sulphat., 

^^^^"  M.  et  ft,  pil.  No.  XXX, 

^^P  Sig.  One  after  each  meal. 

Should  the  patient  be  anemic,  iron  and  arsenic  should  be  added  to  the 
above  pill,  A  change  of  air  from  the  city  to  the  country,  the  moun- 
tains, or  the  sea-coast  is  usually  followed  by  improvement.  In  some 
manner  the  patient  must  be  extricated  from  the  old  surroundings  under 
the  influence  of  which  the  disease  was  started  and  has  continued.  Sea 
air  has  seeme^l  to  me  to  be  more  serviceable  than  mountain  air  in  these 
C4ises,  though  I  believe  it  to  be  an  axiom  in  climatic  therapeutics  that  the 
latter  confers  more  lasting  benefits  than  the  former.     These  patients  are 
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often  averse  to  taking  exercise,  but  so  great  is  tbe  value  of  this  saoitsrT 
measure  that  it  should  never  be  overlooked.  Walking  and  the  lighter 
gymnastics  are  especial ly  ust'fnl.  Cold  sponging  of  the  surfa^^  followe^l 
by  friction  to  the  skin,  should  be  prnctisiecl  daily  for  its  effect  upon  the 
skin-circulatioo  and  the  nervous  system.  Occasional  lavafje,  hot  and  aM 
douches,  eleetricity  (intra-  and  extra-gastrir)*  and  ga^stric  msi^age,  m*y 
all  be  tried,  and  oiay  prove  of  distinct  sidvantage.  In  highly  neurotie 
and  hysteric  females,  as  well  as  in  those  in  whom  nervous  vooiiting  i»A 
prominent  symptom,  the  S*  Weir  Mitchell  treatment  is  often  attended 
with  good  results.  The  hypochondriac  form  is  often  intractable.  Strycb-  - 
nin.  liowever,  if  pei*severing]y  used,  and  if  coupled  with  a  change  of  air, ' 
often  proves  beneficiat  One  of  the  most  obstinate  examples  of  this  nature 
that  I  have  ever  seen  occurred  in  a  retired  merchant  living  in  PhiUdeU 
phia.  This  man  was  finally  cured  in  consequence  of  his  own  suggegtioQt 
resulting  in  his  removal  to  the  country  and  engaging  in  farming  on  a  i 
small  scale, , 

•  NBUROBES  OF  SECRETION. 

HYPERCHLOaHYDRIA, 
[Hi/prrariditi/.j 

Definitiotl.^ — An  augmentation  of  the  secretory  function  of  the 
stomach  during  the  digestive  period,  resulting  in  the  presence  of  an  ex- 
cess! v^e  amount  of  hydrochloric  acid. 

Etiology* — Hyperacidity  is  common  during  digestion,  and  its  i 
tion  in  most  instances  is  due  to  some  one  of  the  psychologic  influenea  1 
tioned  under  Nervous  Dyspepsia  (grief,  great  anxiety).      Less  freqoe 
it  is  induced  by  mental  ov^r- taxation,  and  it  is  often  met  with  among  tfi 
professional  classes.     Highly-seasoned  foods  and  alcohoUc  stimulaDtsmijJ 
sometimes  occasion  the  condition. 

Symptoms. — llyperchlorhydria   may   be  continuous,    though    mart] 
often  it  is  discontinuous  and  lasts  from  a  few  hours  to  several  days.    After] 
the   periodic   form   has   histed   a  long  time  it  may  gradually   become   a] 
permanent  condition.     The  patient  at  first  complains  of  uneasiness  in  thel 
epigastrium  one  or  two  houi*s  after  meals.     Later»  this  amounti*  to  pain] 
of  motlerate  intensity,  and  soon  follows  every  tBeal  after  a  like  interval. 
Tbe  duration  of  the  pain  is  from  one  to  three  houi^.      Acid  eructations! 
are  frequently  noted.      The  increjise  of  hydrochloric  acid  interferes  with] 
the  digestion  of  starches,  and  thus  tends  to   increase  the  pain.     On  thtj 
other  hand,  however,  a  diet  composed  of  albuminoids  often  uffonls  relief^] 
and  the  salts  of   the  alksilies  also  ease   the  pain.     Associated    nerTamj 
symptoms  (beadache.   dizziness)  are  often   observiMK   though   the  boilily' 
nutrition  is  usually  well  maintained,      Pat  pat  ton  of  the  epigastrium  may 
show   a  diffused   tenderness.     Evidences   tif  moderate  dibUation  of  the  ^j 
stomach  sometimes  jippear,  and  splashing  sounds  may  be  detectable.  ^H 

Diagnosis p — Though  the  diagnosis  of  hyperacidity  is  made  probable  ^^ 
by  the  above-mentioned  symptoms,  it  is  rendered  certain   only  by  a  rr- 
peatecl  analysis  of  the  gastric  contents.     The  findings,  a«        "     '  to  Euk 
horn,  are — (1)  On  examination  of  tlie  stomach   in  tlie   1  ►ndii 

the  organ  either  is  found  empty  or  contains  only  a  few  cubic  centimftew  < 
of  juice  ;   (2)  one  hour  after  Ewald's  test-breakfast  the  hyp€ra*'«dltT 
greatly  increased,  owing  to  the  great  amount  of  free  HCl. 
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G&stric  ulcer  must  be  elimiDatetl.  In  this  disease  the  pain  is  aggra- 
vated itniuediately  after  eating,  and  is  not  relieved  by  albuininnns  food, 
nor  by  large  doses  of  alkalies  as  in  hyperchlorbjdria.  In  ulcer,  more- 
over, the  pain  often  leads  to  voujiting,  and  severe,^  painful  attacks  fre- 
quently <ti*cQr  at  night. 

Gastro-succorrliOBa  (Reirhmann);  Oastroiynsis  {Bo8»b(fcfty-^ln  this 
affection  there  is  an  increa-se  of  hydnjchioric  acid,  either  constantly  or 
intermittently,  when  no  food  is  present  An  epigastric  gnawing  pain 
and  nausea  appear  in  the  full  bloom  of  health.  The  nausea  soon 
results  in  the  vomiting  of  enormous  quantities  of  gastric  contents.  The 
appetite  is  lost,  but  the  thirst  is  excessive,  and  the  amount  of  drink 
taken  and  of  liquid  vomited  are  proportionaL  During  the  night  or 
in  the  early  morning  hours  the  patient  commonly  vomits  large  amounts 
of  a  clear  or  bile-tinted  liquid  containing  iiydrochlorie  acid  and  the 
gastric  ferments  in  excess.  This  may  be  followed  by  persistent  vom- 
iting, attended  with  much  retching.  After  a  lapse  of  a  few^  hours  the 
ejection  of  a  large  quantity  of  highly  acid  liquid  may  be  repealed.  The 
pain  often  becomes  intense^  headache  is  common,  and  a  tendency  to  col- 
lapse is  usually  marked-  The  attacks  last,  as  a  rule,  about  two  or  three 
days,  when  they  quite  abruptly  give  place  to  apparent  good  liealth. 
Recurrence  at  the  end  of  periods  ranging  from  a  few  months  to  a  year  or 
more  are  common. 

The  diapiosiB  is  made  upon  the  presence  of  the  clinical  symptoms 
and  course,  as  well  as  upon  the  results  of  oft-repeated  analyses  of  the 
vomitus.  Gastric  ulcer  and  certain  organic  spinal  and  cerebral  nervous 
affections,  in  which  there  is  excessive  gjistrie  secretion,  must  be  excluded 
before  an  absolute  diagnosis  can  be  made. 

Gastro'succorrhma  Ooatluua  Cliromca. — Reichmann  fii^t  described  a 
condition  characterized  by  a  constant  secretion  of  gastric  juice,  either 
in  the  absence  or  presence  of  food.  The  symptoms  are  much  the 
same  as  those  in  hyperacidity,  but  tend  to  become  continuous,  so  that 
the  vomiting  finally  becomes  a  daily  occurrence.  In  the  fasting  state 
a  highly  acid  secretion  that  contains  no  food- particles  flows  through  the 
tube  from  the  stomach.  Albuminoids  are  rapidly  and  starches  slowly 
digested  by  these  patients,  as  is  shown  by  an  examination  of  the  gas- 
tric contents  three  or  four  hours  after  the  Leube-Kiegers  test-meal  (one 
plate  of  souj)^ — 400  c.c. — a  large  portion  of  meat,  some  potatoes,  and  a 
roll).  The  disease  is  quite  rare,  imd  niust  not  be  confoijnth*d  witfi  the 
organic  diseases  to  which  continuous  gastric  succorrhea  may  be  serond- 
arv  and  upon  which  it  is  dependent.  Indeed,  Schreiber,  Boas,  and 
others  believe  that  this  is  almost  always  a  symptom  of  gastric  atony  or 
gastric  ulcer. 

Leube  has  ilescribed  a  neurosis  in  which  there  is  a  constant  sub- 
acidity  of  the  secretion.  During  the  digestive  process  the  percentage  of 
hydrochloric  acid  is  low.  I  believe  this  condition  to  be  rare  as  a  pure 
neurosis ;  it  is,  however,  of  frequent  occurrence  as  a  symptom  of  such 
organic  gastric  aflections  as  chronic  catarrh   and  the  like. 

The  prognosis  in  the  foregoing  affections  is  not  bad  as  to  life,  and 
not  infref^uenlly  a  cure,  even,  can  be  effected. 

Treatment.— The  dietary  embraces  only  nitrogenous  articles  of  food, 
while  the  medicinal  treatment  should,  in  addition  to  meeting  the  geneml 
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neurotic  condition,  consist  of  full  doses  of  sodium   bicarboiiftte. 
daily,  before  the  cbief  uieal,  is  also  sometimes  beneficial. 


.NEUBOSES  OF   MOTILITY, 
INCREASED   PEEISTALSIS    OF   THE    STOMACH. 

Gastric  peristalsis  is  increasccl  in  various  conditions,  whicli  will  b« 
considered  aeriattm^  thougli  briefly* 

(ri)  Belching  and  Eructationa. — ^These  may  be  of  nervous  origin^  and 
ttre  met  with  geneniiiy  in  liysteric  subjects,  and  less  fre«juently  in 
neunistlienics.  The  air  is  swallowed,  and  then  expelled  with  mare  or 
less  noise,  owing  to  an  increased  contractility  of  the  stomach.  The  gasia 
odorless,  and  differs  in  this  point  from  the  gases  of  fermentative  iIt*- 
pepsia.  Epigastric  distress  and  distention  often  arise,  and  certain  nervotti" 
phenomcrja,  as  anxiety  or  palpitation,  may  coexist.  It  must  not  lit; 
forgotteTi,  moreover,  that  in  hysteric  subjects  the  belchiDg  may  he 
the  e  so  pi  lag  us  alone* 

(h)  Pyroaia  means  regurgitation  of  the  acid  contents  of  the  stom; 
into  the  esophagus  and  mouth,  causing  intense  burning  sensations. 
stomach -con  tents  are  not  necessarily  hyperacid. 

(/')  Eumination  {Merf^vmny — A  rare  affection  in  which  the  food  is  r^ 
gurgitated  into  tlie  mouth,  the  cud  chewed,  and  again  swallow eil  after  thft, 
fashion  of  ruiuinants. 

(f^)  Nervous  Vomiting.— This  is  a  reflex  neurosis  that  may 
persons  of  any  age,  though  most  frefjuently  it  is  seen  in  adult  femalesi 
witli  an  hysteric  tendency.  Without  previous  nausea,  and  independ- 
ently of  the  character  of  the  food  taken,  the  contents  of  the  stomachj 
are  readily  expelled  or,  more  correctly  speaking,  regurgitated  into 
mouth,  and  then  expectorated.  Though  this  usually  takes  place  al 
meals,  it  may  occur  without  reference  to  meal -time — ^a  feature  that  in<! 
cates  its  nervous  origin.  Tlie  attacks  of  vomiting  are  separated  by 
longer  or  shorter  intervals  of  excellent  health.  Periodic  vomiting  ma? 
also  occur  independently  of  hysteria  or  other  nervous  affections,  »9  pointe<i 
out  by  Leu  be.  The  i'trur^e  is  rarely  unfavorable,  though  exceptional 
instances  have  pro  veil  fatal. 

(e)  Peristaltic  unrest  (Kussmaul),  or  spasm  of  the  stamach,  haa  been 
referred  to  under  Nervous  Dyspepsia.  It  has  also  been  observed  in  cora- 
fiensatory  hypertrophy  of  the  stomach-wall  following  pyloric  stricture 
In  a  case  of  gastric  carcinoma  in  my  own  care  the  supermotility  of  th( 
stomach  caused  an  altnost  immediate  expulsion  of  the  gastric  contentSp 
and  even  of  the  rigid  test-meal   at  certain  times. 

Treatment.— To  the  regimenal  management,  including  a  hygiesiie 
mode  of  living,  the  attention  of  the  physician  should  be  primarily  di* 
reeled.  The  medicinal  treatment  is  to  be  aimed  at  the  causal  or  primarj 
nervous  affection.  The  valerianates  and  the  hromids  (the  latter  conttDBea 
over  a  period  of  two  or  three  months)  often  do  good  service. 
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DIMINISHED   PERISTALSIS   OF   THB   STOMACH. 

(J/ony.) 

(a)  Pylarit  Relaxation  or  Incompetency, — This  is  a  rare  neurosis 
allows  the  partially  digested  giistric  contents  to  pass  the  portals  of  tkt 


il^^ 


NEUROSES  OF  SENSATIOX 


78S 


stomach  prematurely.  It  likewise  permits  the  regurgitation  of  the  con- 
tents of  the  tluuilenum  into  the  stomach.  ItB  recH^gnition  is  possible  upon 
inflating  the  stonjach,  when  gas  may  he  seen  to  pass  into  the  inlestinea, 
and  jilso  (even  w^ith  greater  certainty)  upon  the  regurgitation  of  mte^tinal 
contents  into  the  stomach. 

(/>)  Cardiac  EelaxatioD. — This  condition  leads  to  eructations  and  re- 
gurgitations, and  when  these  are  of  aggravated  form  they  impair  the 
general  nutrition.  Ordinarily  this  state  of  affairs  runs  for  years  without 
marked  ill-effects. 

((•)  Atonic  Dyspepsia  (AtoTij/). — ^This  may  occur  as  a  neurosis,  though 
often er  it  is  secondary  to  chronic  gastritis.  It  implies  hypomotility  or 
insufficiency.  The  chyme  is  retained  in  the  stomach  beyond  the  natural 
time-limit.  There  is  an  epigastric  oppression  with  a  distention  of  the 
organ  during  digestion  that  tends  to  become  permanent.  There  are  eruc- 
tations of  gas,  an  impaired  appetite,  and  often  constipation.  The  stom- 
ach is  found  empty  in  the  morning,  and  six  or  seven  houi-s  after  Leube's 
test-meal  it  contains  some  chyme.  In  the  absence  of  pyh>ric  stricture 
the  hypomotility  may  be  shown  by  the  administration  of  saJol  (see 
Methods  of  Dili  gnosis). 

Treatment. — The  diet  is  to  he  regulated  as  in  chronic  gastric 
catarrh*  It  ia  rarely  necessary  to  restrict  the  solids  to  the  same  extent 
as  in  the  latter  affection,  hut  the  fjuantity  of  fluids  should  be  lessened. 
The  patient  must  be  taught  to  eat  slowly  and  masticate  thoroughly.  His 
hygienic  standard  of  living  must  be  high^  and  he  must  not  be  allowed  to 
over-use  his  mental  faculties.  Exercise  in  the  open  air  and  cold  baths, 
properly  regulated,  are  potent  for  good.  Of  medicine?,  strychnin  standa 
first,  and  I  have  found  the  following  formula  of  great  service : 

I^.  Tn  nucis  vomicae,  fSijss  (10.0)  ; 

Inf.  cascarillae,  q.  a,  ad  f^iv    (128,0). — ^M. 

Sig.  3ij  (8.0)  three  times  daily. 

Electricity  is  also  indicated,  and  it  is  in  these  cases  that  intragastric 
faradization  has  given  excellent  results.  The  constipation  is  to  he  over- 
come by  an  appropriate  dietary  (green  vegetables,  Graham  bread,  an 
abundance  of  fruit).  The  fluid  extract  of  cascara  sagrada  may  be  em- 
ployed if  dietetic  means  fail. 


NEUROSES  OF  SENSATION. 

CABDIALGIA, 

{Omtralgia  :   Gaiitrodt/nia,) 

Defitiitiotl. — Severe  paroxysmal  pain  in  the  epigastrium  in  the  ab- 
sence of  gastric  lesions.  There  are  two  other  forms  of  this  disease  that 
are  clinically  identical  with  gastralgia,  the  one  occurring  in  ulcer  and 
carcinoma  of  the  stomach,  and  the  other  in  certain  chronic  nervous 
diseases,  forming  the  so-called  gastric  crises,  which  will  be  considered 
hereafter, 

Etiology. ^ — ^There  may  be  a  history  of  an  inherited  predisposition  to 
neuroses  of  various  sorts.     Such  conditions  as  anemia,  exhaustion  from 
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neurotic  condition,  consist  of  full  doses  of  sodium  bicarbonate* 
daily,  before  the  chief  meal,  is  also  sometimes  beneficial. 


.NEUROSES  OP   MOTILITY. 
INCREASED   PERISTALSIS   OF   THE   STOMACH. 

Gastric  peristalsis  is  increased  in  various  conditions^  which  will  )m 
considered  rn'riattm,  though  bricflj. 

(a)  BekhiBg  and  EnictationB. — Tbese  may  be  of  nervous  origin,  aoli 
are    met    with    gencnjjiy   in    hysteric   subject.^,    and    less    frequently  ill 
neurajithenies.     The  air  is  swallowed,  and  then  expelled  with  more 
less  nm^e^  owing  to  an  increased  contractility  of  the  stomach.     The  gas 
odorles:«3,  and  differs  in   this  point  from   the  gases  of  fermentative  d' 
pepsia.    Epigastric  distress  and  distention  often  arise,  and  certain  nerv< 
phenonieua,   as   anxiety   or   palpitation,    may   coexist.     It   must   not 
forgotten,  moreover,  that  in  hysteric  subjects  the  belchiDg  may  be 
tbe  esophagus  alone. 

(h)  Pyrosis  means  regurgitation  of  the  acid  contents  of  the  stom 
into  tbe  esophagus  and  mouth,  causing  intense  burning  sensations.     Tl 
atoraach-contents  are  not  necassarily  hyperacid, 

(/')  Emniiiation  {3fertfri8my — A  rare  affection  in  which  the  food  is 
gurgitateil  into  the  mouth,  the  cud  chewed,  and  again  swallowed  after  t] 
fashion  of  niuiinants. 

(t^)  Nerrotm  Vomitmg.=— This  is  a  reflex   neurosis   that    may  affe^l' 
persons  of  any  age,  though  most  fret|uently  it  is  seen  in   adult  female* 
with  an   hysteric   tendency.     Without   previous  nausea,   and    independ-^ 
ently  of  tbe  character  of   the  food  taken,  the  contents   of  the  stoi      "" 
are  readily  expelled  or,  more  correctly  speaking,  regurgitate^!  into  thi 
mouth,   and   then  expectorated.     Though   this  usually  t4ikes  place  aftef 
meals,  it  may  occur  without  reference  to  meal -time — ^a  feature  that  indf 
cates   its   nervous   origin.      The   attacks  of    vomiting   are  separate*!  h|j 
longer  or  shorter  intervals  of  excellent  health.     Periodic  vomiting  ma] 
also  occur  independently  of  hysteria  or  other  nervous  affections,  as  point- 
out   by   Leu  be.     The   ctnirse  is  rarely   unfavorable,   though  exception; 
instances  have  proved  fatal. 

{e)  Peristaltic  unrest  (Kussmaul),  or  spasm  of  the  stomach,  has  been 
referrcil  to  under  Nervous  Dyspepsia.  It  has  also  been  observed  in  con)- 
fiensatory  hypertrophy  of  the  stom acli- wall  following  pyloric  stricture, 
In  a  case  of  gastric  carcinoma  in  my  own  care  the  supermotility  of  tht- 
stomach  caused  an  almost  immediate  expulsion  of  the  gastric  contents, 
and  even  of  the  tu/uI  test-meal  at  certain  times. 

Treatment*— To  the  regimenal  management,  including  a  hygienle 
mode  of  living,  the  attention  of  the  physician  should  be  primarily  di*j 
rected.  The  medicinal  treatment  is  to  he  aimed  at  the  causal  or  primarr 
nervous  affection.  The  valerianates  and  the  bromids  (the  latter  contiDtiea 
over  a  period  of  two  or  three  months)  often  do  good  service. 


I 


DIB4INI8HED   PEBISTALSIS   OF  THE   STOMACH. 
(Atony.) 

(a)  P^rloric  Relaxatlaii  or  Incompetency.^ — This  is  a  rare  neurosis  tS 
allows  the  partially  digested  gastric  contents  to  pass  the  portals  of  ^^ 
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stomacb  prematurely.  It  likewise  pennita  the  regurgitation  of  the  con- 
tents of  the  tluodeiium  into  the  stomach.  Its  recognition  is  possible  upon 
inflating  the  stomach,  when  giiK  may  be  seen  to  pass  into  the  intestines, 
and  also  (even  witli  greater  certainty)  upon  the  regurgitation  of  intestinal 
contents  into  the  stomaelj. 

{h)  Cardiac  Relaxation. — This  condition  leads  to  eructations  and  re- 
gurgitations, and  wlien  these  are  of  aggravated  form  they  impair  the 
general  nutrition.  Ordinarily  this  state  of  affairs  runs  for  years  without 
tn  a r k  e  d  ill  -eff e  c  t .s, 

(r-)  Atonic  PyspepHia  (Afovf/), — This  may  occur  as  a  neurosis,  though 
oftei»er  it  is  secondary  to  chronic  gastritis*  It  implies  hypomotility  or 
insufficiency.  The  chyme  is  retained  in  the  stomach  beyond  the  natural 
time-limit.  There  is  an  epigastric  oppression  with  a  distention  of  the 
organ  during  digestion  that  tends  to  become  permanent.  There  are  eruc- 
tations of  gas,  an  impnired  appetite,  an^l  often  constipation.  The  stom* 
aeh  is  found  empty  in  the  njorning,  and  six  or  seven  hours  after  Leube's 
test-meal  it  contains  some  chyme.  In  the  absence  of  pyloric  stricture 
the  hypomotility  may  be  shown  by  the  administration  of  salol  (see 
Methods  of  Diagnosis). 

Treatment.^ — The  diet  is  to  be  regulated  as  in  chronic  gastric 
catarrh.  It  is  rarely  necessary  to  restrict  the  solids  to  the  same  extent 
as  in  the  latter  affection,  but  the  quantity  of  fluids  should  be  lessened. 
The  patient  must  he  taught  to  eat  slowly  and  masticate  thoroughly.  His 
hygienic  standard  of  living  must  be  high,  and  he  must  not  be  allowed  to 
over-use  his  mental  faculties.  Exercise  in  the  open  air  and  cold  baths, 
properly  regulated,  are  potent  for  good.  Of  medicines,  strychnin  stands 
first,  and  I  have  found  the  following  fornnda  of  great  service: 


I^.  Tr.  nucis  vomicse, 

Inf.  cascarillse,  q.  s.  ad  fSiv 

Sig.  5ij  (8.0)  three  times  daily. 


fSijss(lO.O); 

^^      (128.0).— M. 


Electricity  is  also  indicated,  and  it  is  in  these  cases  that  intragastric 
faradization  has  given  excellent  results.  The  constipation  is  to  be  over- 
come by  an  appropriate  dietary  (green  vegetables,  Graham  bread,  an 
abundance  of  fruit).  The  fluid  extract  of  cascara  sagrada  may  be  em- 
ployed  if  dietetic  means  fail. 

NEnROSES  OF  SENSATION. 

aARDIALOIA. 

{Gastralgia  :   GfiHirodt/nia.) 

Definition.^ — Severe  paroxysmal  pain  in  the  epigastrium  in  the  ab- 
sence of  ga^stric  lesions.  There  are  two  other  forma  of  this  disease  that 
are  clinically  identical  with  gastralgia,  the  one  occurring  in  ulcer  and 
carcinoma  of  the  stomaeh^  and  the  other  in  certain  chronic  nervous 
diseases,  forming  the  so-called  gastric  crises,  which  will  be  considered 
hereafter. 

Btiolof^. — There  may  be  a  history  of  an  inherited  predisposition  to 
neuroses  of  various  sorts.     Such  conditions  as  anemia,  exhaustion  from 
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repented  hemorrhages,  excessive  venery,  and  lack  of  uourishmeiit  i 
predispose  to  this  affection.  The  female  sex  Is  more  liable  than  the  maJe^ 
and  iti  the  former  it  appears  to  be  dependent  upon  disturhnnces  of  the 
menstrual  fiinetion  or  quite  frequently  upon  hysteric  conditions.  It  \a 
sometimes  excite" i,  in  those  predisposed,  by  reflex  irritation,  by  deep 
grieft  worry,  and  great  anxiety.  Hypochondriasis  and  hyperacidity  are 
also  amonfj  its  frcfjuent  causes* 

Symptoms. — These  are  sudden  in  their  onset  as  a  rule,  and  quite 
characteristic.  Occasionally  the  attack  is  preceded  by  anorexia,  or  it 
may  begin  with  a  sense  of  oppression  and  distention  in  the  epigastrium, 
lasting  for  a  few  minutes.  In  any  event,  the  onset  of  the  attack  [»roper 
is  marked  by  agonizing  pains  in  the  epigastrium,  that  dart  through  u> 
the  back,  and  at  times  also  pass  around  the  lower  ribs.  The  seizure  lasts 
from  a  few  minutes  to  an  hour  or  two,  and  terminates  with  eructations  of 
gas,  or,  less  frequently,  witli  vomiting.  From  the  nature  of  the  caosative 
factors  it  is  obvious  that  the  gastralgic  seizures  are  in  no  wise  defjendeiil 
upon  the  character  of  the  food  taken  ;  hence  the  fact  that  they  occur  more 
frequently  when  the  stomach  is  empty  need  occasion  no  surprise.  Firm 
pressure  over  the  epigastrium  relieves  the  pain.  Nervous  pki^tuimttna^ 
varying  with  the  etiology  of  individual  cases,  are  constant  attendants,  but 
cannot  be  detailed  here.  A  distinct  clinical  variety  is  found  associated 
with  that  form  of  nervous  dyspepsia  in  which  an  excess  of  acid  is  accreted 
{vide  Hypersecretion) ;  this  occurs  at  varying  intervals.  Many  purely 
functional  nervous  disturbances  are  thus  subject  to  the  law  of  periodicity. 
I  believe  that  a  very  small  percentage  of  cases  are  caused  by  malaria, 
since  I  have  met  with  two  such  crises  in  a  distinctly  malarial  district, 
both  of  which  yielded  readily  to  quinin.  The  disease  took  on  a  des- 
ultory, periodic  character,  and  was  associated  with  other  malarial 
symptoms. 

Diagnosis, — The  history,  together  with  the  characteristic  symptoiBi 
of  the  gastralgic  attacks  and  their  time  of  occurrence,  and  also  ihe  ab* 
sence  of  any  h>cal  causes,  will  render  a  positive  diagnosis  easy  in  most  in- 
stances. To  discriminate  this  condition  from  gastric  ulcer  is  sometimes 
difficult,  but  streBS  has  been  laid  upon  the  differential  points  in  the 
description  of  the  latter  condition. 

Prognosis. — This  depends  entirely  upon  the  causal  condition.  The 
disease  itself  has  no  intrin."^i€  fatal  tendency. 

Treatment. — This  is  to  be  subdivided  into  [a)  the  treatment  of  tlie 
attack  :  (b)  the  management  of  the  intervals  between  the  seizures*  Tfc© 
pain  is,  as  a  rule-»  sufficiently  intense  to  demand  morphin,  which  is  best 
administered  hypodermieally  in  combination  with  atropin.  This  shcald 
not,  however,  be  repeated  unless  urgently  needed.  In  mild  attacks  the 
constant  or  the  faradic  current  often  affords  prompt  relief  Under  thcie 
circumstances  counter-irritation,  together  witli  the  use  internally  of 
Hoffmanns  anodyne  or  chloroform  in  small  doses  oft  repeate^K  somctjjwii 
suffices  to  relieve  the  pain. 

(h)  The  Manatjemtmt  of  the  Intervali. — ^Here  the  physician's  eflbffli 
should  be  directed  to  the  detection  of  the  causes  and  their  removal  by  i|K 
propriate  means.  In  hysteric  females  I  have  obtained  good  results  bm 
the  prolonged  use  of  the  valerianates,  combining  with  theoi  iroii  and 
arsenic,  thus: 


I 
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^.   Zioci  valerianate^ 
QulninEe  valerianat,, 
Ferri  arseniat,, 
M.  et  ft,  piL  No.  xviij, 
Sig,  One  after  each  meal. 


gr.  xviij  (1.16); 
gr.  xxvij  (1.74); 
gr.  ij         (0.129). 


A  change  of  air  is  often  highly  serviceable,  and  should  be  advised 
whenever  financial  considerations  permit.  Tliese  patients  are  constantly 
in  a  more  or  less  exbatjsted,  anemic,  and  run-down  condition*  and  a  tonic 
plan  of  treatment  is  always  indicated.  The  return  of  the  attacks  in  ma- 
larial gastralgia  may  be  prevented  by  the  timely  use  of  i^uinin  and  arBenic. 
In  the  intervals  between  the  attacks  digestion,  as  before  stated,  proceeds 
normally,  and  the  stomach  therefore  requires  no  treatment.  Constipation, 
if  present,  is  a  contlition  demanding  relief,  not,  however,  by  the  use  of 
purgatives,  but  by  such  means  as  massage,  a  suitable  diet,  enema t a,  or 
laxative  Buppositories.  The  physician  must  so  regulate  the  sanitary  par- 
ticulars of  the  patient's  daily  life  as  to  put  him  in  the  best  possible  con- 
dition to  improve  the  general  nutritive  processes. 


HTPBRESTHBSIA   OP  THE  STOMACH. 

This  is  met  with  in  functional  and  organic  diseases,  as  well  as  in 
chronic  gastric  catarrh  and  other  affections  of  the  stomach.  Again,  it 
may  occur  as  a  neurosis,  most  frei|uently  in  chlorotic  girls  and  women. 
There  is  an  increased  gastric  sensibility,  so  that  the  mildest  irritant  pro- 
duces painful  sensations  that  may  be  either  gnawing  or  burning  in  cha- 
racter, A  feeling  of  fulness  and  nausea  are  among  the  common  features 
of  the  complaint.  Food  and  certain  articles  that  are  not  easily  digestible 
may  afford  relief,  and-^  oppositely,  fasting  or  restriction  of  diet  may  aggra- 
vate the  con<lition.  The  complaint,  however,  is  often  aggravated  during 
digestion^  particularly  after  excessive  indulgence  in  certiiin  kinds  of 
food  (crabs,  lobsters,  oysters,  strawberries).  Cutaneous  symptoms,  as 
erythema  and  urticaria,  may  appear.  Hypochondriasis  is  often  associated. 
The  above  symptoms  are  dependent  upon  an  individual  idiosyncrasy. 

Treatment. — At  first  a  restriction  of  tlie  diet  to  soft  and  liquid  arti- 
cles should  be  tried,  and  hiier  a  cautious  return  to  solid  food  is  to  be  made. 
Of  medicaments,  the  bromids,  given  ftir  a  period  of  two  or  three  months, 
have  given  the  best  results  in  my  own  hands.  For  the  chlorotic  type 
iron  in  the  form  of  Blaud's  pill^  in  ascending  doses,  is  the  best  treatment. 


ANOREXIA. 

This  consists  merely  in  a  loss  of  appetite,  and  occurs  in  many  organic 
gastric  disorders.  It  may  also  be  a  primary  gastric  neurosis,  the  latter 
being  often  associated  with  gastric  hyperesthesia,  Anorexisi  sometimes 
leads  to  a  repugnance  to  food  and  a  degree  of  abstinence  thut  may  induce 
grave  nutritional  disturbance.  Among  exciting  causes  mental  sliock  of 
any  sort  ranks  first.  In  other  instances  the  patient  may  experience 
hunger,  but  on  attempting  to  eat  anorexia  *|uickly  develops.  The  recog- 
nition of  anorexia  as  a  primary  neurosis  of  the  stomach  is  difficult  in 
the  extreme  after  the  general  nutrition  has  become  seriously  impaired. 

5U 
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Chronic  dyapepaia,  phthmig,  and  other  diseases  u8>sociatal  with  etoftcii 
and  debility  must  be  excluded  before  the  diagnosis  is  established. 


HYFEROEEXIA. 
( Ezee»nm  Appetite. ) 

This  may  cither  be  syraptoraatie  of  other  affections  (e,g,  diabetes  melti- 
tiis)  f>r  it  may  be  of  nervous  origin.    Ic  may  also  be  paroxysmal  (bulimia). 
The  patient  complains  of  burning  sensations  in  the  epigastric  region  audi 
of  an  insatiable  hanger.     Tlie  symptoms  of   neurasthenia  and  hystrritl 
are  often  in  association.     The  bx'stl  and  general  symptoms*  are  relieve*!  i»y 
food.     Hyperorexia  may  become  permanent  (polyphagia)  and  induce  grfat] 
debility.      It  may  also  accompany  other  nervous  disorder*,  a^  afieetion 
the  brain,  exophthalmos,  and  migraine. 

Pica  is  the  term  applied  to  the  craving  for  substances  not  used  u 

food  (slate-pencils,  dirt,  chalk).  ^M 

Malaeia  re[iresents  the  desire  for  highly  spiced  dishes  (musUrl,^^ 


salads,  pickles,  fruits). 

The  above  conditions  are  met  with 
affections,  and  chlorosis. 


in  neurasthenia^  chronic  gtstrtc  , 


VIII.    DISEASES  OF  THE  INTESTINES. 

METHODS  OF  DIAGNOSIS. 

Bxamination  of  the  Feces.— Although  the  results  are  in  : 

cases  unsatisfiictory,  an   examination  of  the  feces  should   not   he 
lected,  especially  in  the  more  sertous  affections  of  the  intestine. 
embraces — (ti)  a  macroscojjic ;  (/*)  a  microscopic:  (e)  a  chemical;  and 
(d)  a  bacteriologic  examination. 

(a)  The  inacroBcopw  ap|>e3irances  often  suffice.     A  thorough  insii 
tion  of  the  stools,  a  matter  too  often  omitted,  furnishes  valuable  point 
in  regard  to  the  presence  or  absence  of  coarse   parasites,  fragment*  of  I 
tumor,  foreign  boilies,  concretions,  bloo+L  bile,  pigment,  fat,  pui*,  oiueua 
uniJigested  meat,  niid  the  like. 

The  shape,  coh>r,  and  consistence  of  the  stools  must  be  nott*tJ,  and  i^ 
is  to  be  remembered  that  itt  these  particulars,  as  well  as  reganls  iheif 
frequency,  they  exhibit  a  considerable  range  of  normal  variatioufl 
according  to  individual  pecul  inn  ties,  the  character  of  food  taken,  aiij 
so  on.  It  is  to  be  recollected  that  normal  stools  contain  fat  in  varvii»|[ 
amounts,  for  tlie  reason  that  only  a  limited  (juantity  can  be  emulsifie«l 
and  taken  up  from  the  intestine.  The  naked  eye  may,  at  times,  detect, 
its  presence  from  the  *' peculiar  silvery  appearance"  of  the  feces, 
in  the  stools  (Heahirrhea)  is  ofteii  patbologic.  iind  the  separate  affci 
tions  in  which  it  is  met  with  will  be  considered  hereafter.  The  dcje 
present  a  shining,  tallowy  appearance,  eitber  throughout  or  in  circum- 
scribed spots*  Again,  the  fat  may  occur  in  the  form  of  oil  floating  oa 
the  surface  of  liquid  stools.  Mucus  is  also  visible,  either  as  slimy  - 
jelly-like  masses,  or  as  shreds  and  granules  (sago-grains).      Diarrfa<tal^ 
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should  be  examint*il  maeroscopieany  with  great  care,  [iiid  the  same 
may  be  said  of  constipational  dejections.  The  latter  often  assume  a 
rounded  form  {skt'ejin  dutii^)  on  aectjurit  of  their  delay  in  the  large 
bowel.  They  may  attain  to  the  size  of  a  small  orange,  and  may  be, 
though  rarely,  enveloped  in  mucus  or  blood-streaked.  Their  color  is 
dark.  On  the  other  hand,  the  stools  may  be  colorless  in  cases  in  which 
the  bile-duets  are  occluded;  these  usually  contain  a  large  proportion  of 
fat,  though  not  invariably  The  effect  of  certain  drugs  upon  the  color 
of  the  stools  is  to  be  borne  in  mind*  When  blood  is  intimately  min- 
gled with  the  feces,  they  have  a  reddish,  dark-  or  bhickis^ih-brown 
(tarry)  color,  according  to  the  <juantity  and  the  lime  allowed  for  decom- 
position in  the  intestine.  Blood,  either  clotted  or  fluid,  may  also  be 
passed  in  a  pure  state.  Its  source  is  usually  the  lower  part  of  the  bowel, 
though,  when  peristalsis  is  greatly  augmented,  it  may  come  from  the 
small  intestine,  as  in  typlnMd  fever.  Pus  may  occasionally  he  recog- 
nized nuicroscopically.  *'  For  the  detection  of  small  concretions  the 
stools  should  be  passed  through  a  sieve;  large  concretions  are  easily 
recognizable.  I  generally  add  some  ether  previously,  in  order  to  some- 
what overcome  the  bad  odor  "  (Ewald). 

[b)  jliicroMi-iipic  Urafti iiidt/ftn .—lymrrhe^]  stools  can  be  examined  as 
discharged,  but  to  solid  and  mnshy  dejections  a  solution  of  common 
salt  (^  per  cent.)  should  be  added  and  all  hard  musses  thoroughly 
broken  up.  Different  portions  of  the  stools  are  to  be  selected  for  micro- 
scopic examination.  By  the  use  of  the  microscope  we  are  enabled  to 
detect  parasites  and  their  eggs  in  the  intestinal  contents ;  also  mucus  in 
the  form  of  shining,  vitreous,  homogeneous,  or  whitish  masses;  and  in 
the  interior  of  the  latter  bacteria,  various  crystals,  and  intestinal  epi- 
thelium may  be  seen.  Remnants  of  vegetable  food  may  simulate  mucous 
lalets,  but  the  former  strike  a  blue  color  on  the  application  of  tliepotassium- 
iodid  test  Microscopically,  diarrheal  stools  show  undigested  muscle- 
fibers,  fut-crystids,  vegetable  cells,  starchy  granules,  and  innumerable 
bacteria.  On  microscopic  examination  of  the  dejections  in  c<instipation 
we  find  '^a  copious  detritus  of  brown  or  black  color,  usually  numerous 
colorless  or  slightly  tinged  triple  phosphates  (phosphate  of  ammonium 
and  magnesium  crystallizing  in  the  form  of  a  cotTin-lid),  or,  more  sparse, 
crystals  of  neutral  phosphate  of  lime.  Seldom  do  we  meet  with  the 
rhomboid  plates  of  cholcsterin,  which  are  recognized  in  that  they  are 
colored  from  a  reddish-brown  to  violet  by  dilute  sulphuric  acid  (1  :  a), 
and  become  blue  or  grt^n  on  the  further  addititui  of  a  solution  of  iodin. 
Needle-shaped  crystals  of  fat,  single  and  also  in  the  forms  of  tults,  are 
frequently  met  with.  Bile-pigment  cannot  he  detected.  Undigested  rem- 
nants of  food  are  only  sparsely  present,  owing  to  the  long  detention  of 
the  fecal  matter  in  the  bowel.  Epithelium  from  the  mucous  membrane, 
pus*cells,  and  blood-corpuscles,  unless  they  come  from  the  passage  of  the 
fecal  mnsB  through  the  anus  (in  which  case  they  are  simply  adherent  to 
the  external  surface  nf  the  scybala  and  are  but  little  changed),  are 
greatly  altered ;  they  are  fatty,  degenerated,  shrunken,  and  hardly 
recognizable.  "'The  micro-organisms  are  numerous,  in  lively  motion,  hut 
have  no  specific  significance  **  (Ewald). 

(c)  Chewkal  PJrufninati'on.^-The  presence  of  bile-pigment  is  easily 
detected  by  the  Gmelin  reaction.     The  stools  must,  if  needful,  be  ren- 
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dered  fluid  by  the  addition  of  water,  then  filtered,  and  the  6Iti 
allowed  to  dry.  At  the  ruiirgiu  of  the  drop  the  cbantcten>*ti 
color  will  appear.  Urobilin  strikes  a  red  color.  The  sutooU  in  diarrbet 
may  contnin  ferments  capable  of  digesting  albuminoidsi.  The  fatty  a^cidi 
are  distinguished  from  fatty  soaps  by  the  solubility  of  the  former  in  ether. 

To   detect   a   very  puiall  amount  of  blood   that   may   be   iutimatrit 
mixed  witb  the  fece8  the  test  of  Fr.  Miiller  and  Weber  gives?  the  moit 
reliabh*  results.     Solifl  or  mushy  stools  are  first  rubbed  up  with   wntef  J 
and   filtered,      A    portion   of  the   filtrate   of  lic[uid   feces   is   added  t<»| 
5  cubic   centimeters  of  glacial   acetic   acid  and   ether,   and    the  wholi 
well  shaken.      The  ether  generally  settles  clear,  but  if  it  does  not  a  fell  I 
drops  of  absolute   alehohol   are   to   be   added.     The   presence  of  blo(i4| 
(hematin  acetate)  is  shown  by  a  reddish-brown  tint  given  to  the  iiver] 
of  ether. 

[d]  A  baeterlal  exammation  of  the  intestinal  contents,  and  partieu-l 
larly  of  any  mucus  or  mucu-piis  that  may  be  discharged,  may  decide  tbtl 
diagnosis  of  certain  intestinal  disorders  (tuberculosis,  auiebic  dysenterrj^l 
For  the  method  of  carrying  on  these  investigations  the  reader  is  refer 
to  special  works  on  diagnosis  and  bacteriology. 

Physical  or  B^temal  E^aminatioii. — Inspection. — A  few  of 
the  points  of  greatest  diagnostic   importance  nnly   c^n   be  given  here. 
Localized  prominences  are  to  be   noted  over  the  abdomen,  thougb  tHr 
fact  should  be  remembered  that  tbese  may  be  simulated  by  local iied^ 
contractions  of  the  various  abdominal  muscles.     The  influence  of  re^pi 
ration  on  tlicse  circumscribetl  biilgings  is  also  to  be  observed.      In  ihl 
absence  of  unusual  tension  of  the  abdominal  walls  it  is  of  great  value 
inflate  the  hirgc  intestine  with  air  per  rectum,  and  to  note  the  progr 
sive  distention  of  the  intestinal  coils  as  a  means  of  tletecting  obstruclJ 
ing  lesions  in  the  bowel;  the  position  and  njobility  of  a  tumor  shcMtl 
also  be  noted.     It  is  often  of  marked  aid  to  inspect  the  mucosa  of  lb 
large  intestine,  as  far  as  may  be,  by  the  use  of  approved  specula  <Simi 
Fergusson,  Cusco,  as  modified  by  Ricord). 

Paipatkm, — ^Tbis   is   the   most   important   method  employed  in  the 
diagnosis.     The  patient  sboubl  occupy  the  dorsal  decubitus,  with  the 
bead  raised,  the  thighs  drawn  up,  and  the  moutli  open,  so  as  to  relax  the 
abdominal  muscles.     Sometbing  may  be  gained  in  this  direction  by  «li§- 
traeting  the  patient's  attention.      I  have  found  that  placing  the  patiei 
in  the  lateral  decubitus,  with  the  thigbs  flexed  on  the  abdomen,  hai*  *"i 
abled  me  to  detenu ine  better  than   in  any  other  manner  the  degree 
mobility  of  certain  tumors.     The  examiner  should  not  fail  to  rememt 
the  knee-elbow  position   in  cases  in  which  it  is  desired  to  palpate  tl 
parts  occupying  the  bottom   of  the  jielvic  cavity  and  all  deep-neate 
movable  growths.     In  certain  cases  relaxation  of  the  abdominal  ma^h 
is  only  obtainable  liy  bringing  the  |iatient  under  the  influence  of  an  an 
esthetic,  and   I  do  not  liesitate  to  da  this  in  cases  in  which  a  cor 
diagnosis  is  highly  important.      In  palpating  the  abdomen  for  abnor 
conditions  we  must  keep  in  mind  steadily  the  relatione  of  the  difl 
parts  of  the  intestines,  and  also  the  fact  that  the  latter  may  vary  rai 
siderably  in  position— a  fact  particularly  true  of  the  transverse  eolo 
{tfide  Enteroptosis).     In  this  connection  Ewald*s  statement  *^that 
mally  situated  organs  or  neoplasms  of  parts  other  than  the  ioteilfMi 
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will,  under  the  pressure  of  the  intestines  filled  with  air  or  water,  return 
to  the  position  that  the  organ  normally  occupies,''  should  be  emphasized. 
He  continues :  ''  Tumors  of  the  kidneys  or  spleen  will  be  pressed  up 
under  the  diaphragm,  tumors  of  tlie  liver  and  of  the  stomach  will  be 
forced  upward,  and  those  of  the  large  omentum  toward  the  front  and 
downward,  while  retrojieritoneal  tumors  of  the  pancreas,  of  the  spinal 
column*  or  of  the  pelvis  will  remain  fixed," 

The  palpation  of  pathologic  conditions  of  the  intestines  will  he  con- 
sidered in  connection  with  the  separate  intestinal  affections. 

PercusMit/ff  detects  a  fluid  effusion  either  in  the  general  peritoneal  cav- 
ity; the  position  varying  with  the  position  of  the  body,  or  in  circumscribed 
localities ;  the  latter  must  not  be  confounded  with  areas  of  tlulness  that 
are  occasioned  by  splenic  and  bepatic  enlargements,  solid  new-growths, 
or  abscesses.  Air  in  the  peritoneal  cavity  {meteorismu^  peritonei)  gen- 
erally gives  a  pure  tympanitic  note,  though  if  the  tension  be  very  strong, 
a  non-tympanitic  tone  is  elicited.  These  sounds  are  general,  even  ex- 
tending up  to  the  fifth  or  fourth  rib,  and  hence  they  cover  the  regions 
of  the  spleen  and  liver.  The  best  results  when  the  abdomen  is  not  ttnse, 
however^  are  obtained  after  inflation  of  the  large  intestine  with  air, 
ffince  the  presence  of  new-growths,  of  dislocated  viscera,  and  the  relation 
of  the  large  to  the  small  intestine  can  thus  be  accurately  determined. 

AuM'ultation. — Noises  are  often  audible  either  at  a  distance  cvr  hy 
means  of  a  stethoscope  aj»plied  to  the  abdomen.  They  are  sometimes 
occasioned  by  the  natural  peristaltic  movements  or  by  certain  voluntary 
or  involuntary  spasms  of  the  abdominal  muscle.  Again,  a  large  amount 
of  air  and  gas  in  the  intestine  may  excite  sounds^  These  are  beard  most 
freiiuently  in  the  ileo-cecal  region.  I  have  repeatedly  confirmed  the 
observation  of  Ewald,  who  freciuently  found  in  those  suffering  with 
chronic  intestinal  indigestion  a  swashing  or  sphisbitig  noise,  sounding 
as  though  air  and  water  were  being  forced  tlirough  a  narrow  space  in 
the  ileo-cecal  region.  These  sounds  may  rarely  be  found  in  healthy 
perssons-  Similar  noises  sometimes  have  their  seat  in  the  descending 
colon,  particularly  if  the  bowel  is  unnaturally  dilated  by  air  or  fluid. 
They  are  often  audible  prior  to  an  evacuation  in  cases  of  colitis.  Noises 
may  also  originate  in  the  transverse  colon,  and  to  discriminate  these  it  is 
Decessary  to  empty  the  stomach  if  we  would  avoid  confusion  with  iden- 
tical gastric  sounds.  Direct  auscultation  of  the  intestines  renders  aud- 
ible the  peristaltic  raovements,  and  the  absence  of  the  latter  indicates 
paralysis  of  the  intestine,  which  may  he  local  or  general.  Friction- 
sounds  tend  to  appear,  and  are  audible  when  inflammatory  exudates  are 
present.  When  obstruction  of  the  large  intestine  is  suspected,  ausculta- 
tion should  be  practised  while  air  is  being  forced  into  the  rectum,  in- 
asmuch as  the  degree  of  permeability  can  be  thus  detennined.  Metallic 
tinkling  and  amphoric  noises  may  be  audible,  particularly  on  making 
auscultatory  percussion,  hut  these  are  without  real  diagnostic  value. 


ENTEROPTOSIS. 


Definition. — The   descent   of   the    intestines    from    their    normal 
The  condition  occurs  coincidently   with  gastroptosis,  neph- 
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roptosis*   aiid   prolai)se    of  other   viscera,  constituting    j^plancbQcip 
(GleiKird's  disease). 

Etiology, — It  is  linked  with  gastroptosis  and  other  forms  of  pti 
by  conitiion   etio logic   influences,  such   a.s  sex  i being  most  commoii 
females),  tight4acinjT,  traumatism,  muscular  strain,  numerous   pregnann^ 
cies^  rapid  emaciation,  and  probably  the  wrong  use  of  cathartics.     Eitbe 
the  small   intestine  alone  or  the  large,  or  both,  may  be  involved.     Pp 
lapse  of  the  colon  (coloptosisj  is  the  more  common,  and,  according  to  Cfl 
Meincrt,  is  even  more  frequent  than  gastroptosis.     Lying  iiiiiDediatt4] 
above  the  symphysis  pubis,  it  is  sometimes  elongated  and  tortuou 
'"  S-  or  M-shaped/" 

Sytnptotos, — ^The  condition,  even  when  pronounced,  may  exil 
without  sym]»t«jms.  On  the  other  hand,  in  the  majority  of  insUiuee^  th 
intestinal,  gastric,  and  other  bodily  functions  are  disturbed,  and  y€ 
enteroptosis  is  usually  overlooked.  Chief  among  the  intestinal  pyiH| 
t4->ms  is  excessive  flatulence ;  not  rarely,  also,  there  is  membranoa 
enteritis,  the  latter  probably  being  due  to  the  flexures  that  produce 
arrest  of  fecal  masses,  and  this  in  turn  causing  inflammation  (Biia-^l 
Constipation  generally  prevails,  and  sometimes  alternates  with  diarrbei 
The  symptoms  of  gastroptosis  and  nephroptosis  are  often  a$sociatnij 
tliey  are  loss  of  flesh  and  nervous  symptoms,  and  the  latter  may  siinii 
late  those  of  neurastlienia  or  hysteria. 

The  diagnosis  is  made  upon  the  afore-mentioned  points^  and  a)Hifl 
the  results  of  a  eareful  physical  examination.     The  position  of  the  cobi 
may  be  determined  by  inflation  with  air  or  gas.     Again,  after  the  iuje 
tion  of  water  (f  ,?viss-ixss — 200-300  c.cm.)  a  spla.shing  sound  is  audibled 
this  is  dnuble  the  uinnunt  of  water  rerjuired  in  the  normal  condition 
Glc^'nard  has  pointed  out  that  a  transverse  cord  (which  he  belie vea  to  " 
the  colon)  can  be  felt  in  the  ujjper  part  of  the  abdomen.      Boas  and 
Ziemssen  assert  thut  this  cord  is  the  pancreas,  rendered  palpable  by  th#] 
sinking  of  the  stomach. 

Treatment. — The  bowels  must  be  moved  regnlarly,  the  tonicity  of 
the  abdominal  walls  must  be  increaseii  by  electricity,  massage,  and  hydrw- 
therapy,  and  in  strtmgly  nervous  cases  the  treatment  of  neurasthenia, 
including  the  Weir  Mitchell  rest-cure,  must  be  instituted.  Supporting 
bandages  have  been  found  serviceable.  The  medicinal  treatment  aiuw 
at  meeting  certain  symptomatic  indications,  such  as  flatulence  and  ftf* 
mentation. 


INTESTINAL  CATABRH. 

(Catarrhal  Enteritis,'  MuiXhenteritin,) 

Definition.^ — ^A  catarrhal  inflammation  of  the  mucous  membrane  of 
the  whole  or  of  any  anatomic  division  of  the  intestinal  tract.  It  may  W 
either  acute  or  chronic,  primary  or  secondary.  The  chronic  varietr  eir- 
curs  less  freijuently  than  its  counterpart,  chronic  gastritis,  particular!?  in 
adult  life. 

Pathology.— The  morbid  lesions  r>f  the  acute  variety  do  not  tlifrr 
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sentially  from  those  met  witb  in  cutarrhul  iiiflariiniation  of  any  other 
mucoQ^  membrane.  The  first  stage  is  eharaeterizeil  by  swelling  and  dry- 
ness of  the  mucosa  :  this  is  booh  followed  by  a  copious  secretion  of  mucus, 
and  more  rarely  of  pus,  which  bathes  the  membrane  more  or  less  com- 
pletely. After  an  abundant  secretion  is  poured  out  the  membrane  appears 
rather  pale,  though  the  tips  of  the  valvula?  coniiiventes  in  the  small  in- 
testines may  appear  reddened-  The  solitary  and  agminated  glands*  as 
well  as  Peyer's  patches,  stand  out  prominently,  owing  to  their  civrrugated 
condition.  Quite  often  the  apices  of  the  solitary  glantls  undergo  w  ne- 
crotic change,  thus  forming  follicular  ulcers.  The  remainder  of  the 
mucous  membrane  may  also  be  the  seat  of  rather  extensive  areas  of 
super ficial  erosion^  though  this  must  not  be  confounded  with  postmortem 
softening  of  the  epithelium.  Postmortem  softening  of  the  mucosa^  with 
swelling  and  even  desLjuamution  of  the  epithelium,  is  commonly  seen  at 
the  autopsy.  In  chronic  intestinal  catarrh  the  mucosa  presents  a  slaty 
hue,  with  a  more  or  less  dark  pigmentation  of  the  villi  and  follicles;  it  is 
in  most  instances  thickened,  owing  to  an  increase  in  its  connective-tissue 
elements.  In  a  smaller  number  of  cases  it  is  thinned,  particularly  in  the 
intestinal  catarrh  of  children,  on  account  of  atrt*phic  changes  afiecting 
chiefly  the  glandular  and  muscular  layers.  Roughening  of  the  inner 
surface  of  the  bowel,  due  to  projecting  glands,  is  fre^iuent  in  those  forms 
of  chronic  intestinal  catarrh  that  are  attended  with  thickening  of  the 
coats*      Polypoid   cysts  may  develop  in  long-standing  cases* 

etiology* — The  primary  form  is  produced  by  {a)  local  irritants, 
either  mechanical  or  toxemic,  that  find  their  way  into  the  intestinal  canod. 
The  chief  source  of  these  excitants  is  an  rrnsuittible  dietary,  and  especially 
is  this  the  case  in  children.  It  is  readily  seen  from  this  fuct  why  the 
stomach  and  the  intestines  are  often  simultaneously  involved  in  a  catarrhal 
process,  {b)  (Her-eating  may  be  productive  of  the  disease,  though  this 
often  excites  diarrhea  by  merely  increa^'iing  intestinal  peristal'^is.  (c) 
Idiosyncrasy  has  a  positive  influence,  the  ingestion  of  certain  substances 
not  difficult  of  digestion  being  invariably  followed  by  this  affection  in 
individuals  thus  predisposed,  (d)  Toxic  substances,  whether  in  the 
form  of  tainted  food-stulfs  (spoiled  meats,  ice-cream,  beer)  or  inorganic 
poisons  (mineral  acids,  caustic  alkalies,  mercury,  ai-senic)  or  irritating 
cathartics,  often  produce  intestinal  catarrh,  (e)  Impure  water.  (/)  At- 
mospheric ehanges,  particularly  a  prolonged  high  or  a  sudden  fall  of  tem- 
perature, the  latter  being  espjecially  apt  to  cause  it  in  children.  (//)  An 
excess  or  a  lack  of  biliary  secretion.  Two  functions  of  the  bile  (its  anti- 
septic properties  and  its  power  to  stimubite  peristalsis)  must  not  be  for- 
gotten :  the  one  explains  how  a  paucity  of  this  secretion  favors  the 
abnormal  processes  of  fermentation  that  are  capable  of  exciting  catarrh, 
and  the  other  makes  plain  the  possibility  of  a  bilious  diarrhea  being  due 
to  an  excessive  hepatic  secretion.  It  i.^  not  clear,  however,  that  the  latter 
condition  is  attended  with  an  actual  catarrhal  process.  The  same  is  true 
of  diarrfifa  due  to  fright,  excitement,  or  other  nervous  influence. 

Secondary  f>r  complicatiiig  forms  are  caused^ — (a)  By  direct  extension 
from  adjacent  organs  (e,  //,  gastritis,  peritonitis,  hernia,  and  invagina- 
tion); {h)  By  general  infectious  processes  (septicemia-,  pyemia,  typhoid 
fever,  dysentefy,  cholera,  tuberculosis,  pneutnonia). 

The  ehronif*  form»  are  met  with — {a)  In  certain  cachectic  states  (car- 
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cinoma,  chronic  malaria,  chronic  Brigbt's  rlisease,  Addi80D*8  disease,  and 
profound  anemia)  ;  {b)  In  connection  with  disturbances  of  the  circulation, 
particnhirly  such  as  produce  stajsis  in  the  terminal  branches  of  the  portal 
system  of  vessels  :  among  the  chief  diseases  that  tend  to  prevent  \\i% 
return  of  venous  blood  from  the  intestines  are  chronic  heart-affecticuiii 
diseai^es  of  the  liver  (especially  cirrhosis),  and  emphysema;  (*-)  Sefert 
cases  of  chronic  diarrhea,  supposed  to  be  due  to  the  protozoon  halnfitiJiMmt 
have  been  reported  recently.  The  evidence  to  show  that  the  morhid 
lesions  of  this  disease  are  of  parasitic  origin  is  exceedingly  strong.  In  l 
ca«e  reported  by  Ortmann,  in  which  the  balantidia  were  readily 
ered  in  the  discharged  nmeus,  treatment  was  of  no  avail  until  mettma 
employed  that  destroyed  and  caused  their  disappearance  ;  the  patient  tlien 
made  a  good  recovery. 

Among  predisposing  causes  is  the  age^  and,  though  it  occar^  at  ill 
ages,  children  are  particularly  liable  to  the  disease.    Unfavorabh?  ' 
surroundingSj  especially  when  a  high  temperature  prevails,  and 
and  endemic  con<iitions,  have  a  strong  predisposing  influence  also. 

Clinical  History,— From  a  purely  clinical  standpoint  we 
not  only  acute  and  chronic  forms  of  enteritis,  but  also  a  few  im 
varieties  based  upon  their  general  and  local  anatomic  regiong. 

The  simple  acute  form  of  general  catarrh  of  the  intestines  (mi 
enteritis)  has  for  its  two  most  characteristic  symptoms  slight  griping 
colicky  pains  in  the  abdomen  (sometimes  absent),  that  are  followed 
by  diarrheal  stools.  The  discharges  consist,  at  first,  of  feculent  mai 
and  later  of  a  watery,  highly  irritating  fluid.  Diarrhea  is  due  partly  tt 
increased  peristalsis  and  partly  to  the  abnormal  irritability  of  the  intes- 
tinal mucous  membnine.  Active  peristalsis  of  the  intestines  may 
ante)  be  of  purely  nervous  origin,  and  produce  a  diarrhea  that  is 
distinguislied  from  that  due  to  catarrh.  The  causes  that  produce 
catarrh  also  produce  the  undue  peristaltic  movements — a  fact  of  great 
clinical  importance.  If  it  be  true,  as  physiology  teaches,  that  the  stoobt 
owing  to  the  absorption  of  the  watery  portions  of  the  food,  are  normailj 
formed  in  the  large  intestines,  then  catarrh  of  the  small  intestines  aloiw 
cannot  excite  diarrhea,  though  it  may  be  attended  with  increaeeil  perisli)- 
sis.  On  the  other  hand,  in  acute  colitis  diarrhea  is  conspicuous^  wod 
forms  the  most  important  clinical  symptom.  The  vigorous  peri sts bis al^l 
accounts  for  the  gurgiing  and  rumbling  sounds  (borborygmi)  that  art 
often  felt  and  heard  by  the  patient  himself.  These  peculiar  noises,  if 
pronounced,  point  to  isolated  catarrh  of  the  small  intestines.  The  stool* 
vary  in  number  from  two  to  ten  or  more,  being  increased  in  freiifueoej 
after  taking  food ;  gases  are  also  formed,  causing  tympanites.  The  thia 
stools  either  present  a  bright-yellow  or  a  yellowish-brown  color  and  euiil 
offensive  odors.  Occasionally  they  are  greenish  in  color  from  thu  pre*- 
ence  of  considerable  quantities  of  bile-pigment  or  from  bacterial  selioo* 
In  advanced  cases  of  considerable  severity  there  is  painful  tenesmus;  tke 
stools  are  oflen  small  and  contain  mucus  and  blood,  becoming  dytestttie 
in  character,  especially  when  the  colon  is  chiefly  affected. 

A  microscopic  examination  reveals  large  masses  of  epithelium  sad 
mucus,  as  well  as  fungi  of  many  different  descriptions,  and  isolated  loako- 
eytes,  crystals  of  calcium  phosphate,  oxalates,  remnants  of  food  (starch* 
granules,  fat,  vegetable  and  muscular  flbers).     Flakes  of  yeUowiah-biDwa 
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mucus  and  large  pieces  of  epitlielium  may  often  be  seen  with  the  nsiked 
eje*  The  stools  give  an  alkaline  reaction,  except  in  cases  of  acute  en- 
teritis in  children,  when  it  may  be  acid  (Yon  Jaksch). 

The  phi/Hi(*al  ejaminatton  reveals  on  iHnpfiikm  slight  tympanitic  dis- 
tention as  a  rule.  Palpation  elicits  considerable  sensitiveness  in  the  ma* 
jority  of  cases,  though  during  the  colicky  pains  pressure  with  the  palm 
of  the  hand  often  affords  relief.  Fluctuation  may  be  detected  if  the  intes- 
tines contain  much  fluid.  Percussion  gives  an  exaggerated  tympanitic 
resonance,  varying,  however,  with  the  fulness  of  the  boweh  Nausea  may 
be  present,  and  the  appetite  is  often  greatly  impaired.  There  is  marked 
thirst  and  the  tongue  is  dry  and  furred. 

The  ffenerai  giptipfoms  are  often  entirely  wanting,  save  for  a  slight 
feeling  of  w^eakness  due  to  the  diarrheal  discharges.  Severe  forms  of 
infectious  origin  often  disturb  the  general  health  considerably.  The 
patient  is  languid,  and  prostration  is  prominent;  he  suffers  much  from 
headache,  an<i  pyrexia  is  cijmmon,  the  tempenitiire  often  reach ing  100°— 
103*^  F.  (37.7'^— 39.4'^  C).  The  higher  temperatures  are  seen  among 
children.  Additional  evidences  of  a  systemic  affection  are  s^ometimes 
observed,  such  as  painful  enlargements  of  certain  joints  and  severe 
muscular  pains, 

ComplicatiDllS.  —  The  symptoms  of  gastric  catarrh  (vomiting, 
nausea,  and  pain  immediately  after  feeding)  are  often  a.ssociated  with 
those  of  enteric  catarrh ;  the  combination  is  then  spoken  of  as  ga»tro- 
enteritiH. 

Special  Forms-— Though  the  anatomic  limits  in  the  more  or  less 
local  forms  of  intestinal  catarrh  cannot  be  made  out  definitely,  yet  the 
different  clinical  pictures  observed  often  enable  us  to  fix  the  location  of 
the  disease  with  considerable  accuracy;  it  is  important,  moreover,  from 
the  standpoint  of  the  treatment,  to  accomplish  this  whenever  possible. 
The  following  may  be  briefly  described: 

(a)  Duodenal  catarrh  ((htodenitis),  in  which  form  constipation,  often 
obstinate,  is  present  in  the  place  of  diarrhea,  the  colon  not  being  af- 
fected ;  merely  lorn!  pain,  tenderness  on  palpation,  and  uneasiness  are 
complained  of  These  symptoms  may  frequently  be  overshadowed  by 
those  referable  to  the  stomach  when  gastric  catarrh  coexists  (i/amtro-iiuo- 
dcjtitis).  Without  the  presence  of  jaundice,  due  to  the  occlusion  of  the 
canimon  bile-duct  in  conset|uence  of  the  swelling  of  the  duodenal  mucous 
membrane,  the  diagnosis  of  this  affection  must  remain  highly  doubtful; 
but,  fortunately,  this  syuiptom  is  frequently  observed. 

(h)  Localized  cftfarrh  of  the  Jejuuiatt  utid  ileum  cannot,  as  yet,  be 
diagnosticated  correctly.  The  condition  is  often  found  to  he  a  more  or 
less  prominent  feature  in  general  enteric  catarrh,  in  which  complaint 
diarrhea  is  a  prominent  symptom.  The  existence  of  this  special  variety 
may  be  safely  inferred  when  certain  enteric  symptoms  are  combined  with 
marked  gastric  disturbance.  Under  these  circumstances  the  symptoms 
indicative  of  infiammation  of  the  small  intestines  are  rumbling  noises 
(borborygrai),  colicky  pain,  swelling,  and  slight  tendernes.^  over  the 
abdomen  in  the  vicinity  of  the  umbilicus  or  over  other  regions  occupied 
by  the  small  intestines.  Finally,  an  examination  of  the  stools  furnishes 
valuable  points  for  differential  diagnosis.  It  must  be  kept  in  remem- 
brance that  in  catarrh  of  the  small  intestines  the  stools  may  be  quite 
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solid,  despite  the  increased  peristalsis  caused  by  the  eatarrljal  procos 
{vide  ante).  More  fre<[tiently,  when  the  iteum  is  the  seal  of  catmrrk 
the  colon  is  ilIso  implicated,  this  comhinatiou  being  atteiidtHl  with  ditr- 
rhea,  even  if  it  be  of  minor  severity.  The  thin  stools  '*  cantain  food- 
remnants,  that  point  indubitably  to  implication  of  the  small  intcstme," 
As  the  result  of  increased  peristalsis  of  the  small  intestines  their  coo- 
tents  are  passed  into  the  large  bowel  with  undue  rapidity;  hence  the 
latter  contains  undigested  food-constituents  and  other  substances  thai 
are  normally  found  in  the  small  intestines.  These  puss  from  the  rec- 
tum uncbnnged-  They  are  mainly  starch,  tat,  and  masses  of  meat-fibt-r, 
the  latter  of  which  may  be  of  sufKeient  size  to  be  seen  by  the  naked  e\e. 
This  would  he  pathognomonic  evidence  of  the  fi>rm  of  catarrh  in  quea* 
tion  if  it  were  not  true  that  increased  peristalsis  of  the  small  intestines, 
due  to  other  conditions,  as  anemia,  extreme  nervousness,  and  fever-coH' 
ditions,  that  are  not  seen  in  ileo-jejunal  catarrh,  causes  the  same  fecal 
peculiarities. 

In  health  the  contents  of  the  small  intestines  give  the  characteristic 
col  or- reaction  for  bile-pigment,  whilst  the  contents  of  the  large  bowel 
and  the  stools  do  not.  In  intestinal  catarrh,  with  increased  peristaUis 
of  the  small  and  large  intestines,  there  is,  however,  quite  often  a  large 
admixture  of  uudecomposed  bile-jjigment  (Striimpell)  that  respond?  to 
Gmelin's  test/  a  fact  of  considerable  value  in  diagnosing  catarrh  of  thia 
portion  of  the  intestinal  canal.  Nothnugel  has  called  forcible  attentiftn 
to  the  fact  that  round  bile-stained  stools  and  small  pigmented  inmsaes  ©f 
mucus  are  met  with,  and  are  highly  characteristic  of  the  diarrhea  that 
marks  catarrh  of  the  small   intestines. 

(>■)  Coiith, — The  joint  appearance  of  abdominal  pain  and  diarrhea  la 
almost  pathognomonic  of  this  condition.  These  symptoms,  in  the  uh- 
sence  of  the  more  prominent  and  above-mentioned  clinical  features  tliat 
have  special  reference  to  inflammation  of  the  small  intestines,  point  to 
the  fact  that  the  large  intestines  are  the  chief  seat  of  the  disease. 

Physical  eiamlnatiou  is  only  partially  confirmatory  of  the  ratioDal 
symptoms.  The  chief  sign  is  teoilerness  on  palpation  over  the  track  of 
the  colon.  An  ocular  examination  of  the  stools  furnishes  important  pmc- 
tical  results.  They  may  contain  blood  and  mucus,  and  the  latter  often 
in  masses  large  enough  to  be  readily  visible  to  the  naked  eye;  it  is  not 
intimately  mixed  with  the  feces,  as  in  catarrh  of  the  small  intestiocit. 
but  forms  separate  masses.  The  feces  are  often  of  the  consistence  of 
soup.  **  If  the  catarrh  affects  the  Inwcr  portion  of  the  large  intestine 
chiefly,  it  may  be  that  the  iiitestinal  contents  are  already  formed  "  io 
firm  lum|)s,  which  may  sometimes  be  wholly  or  partly  enclosed  in  a 
layer  of  mucus  (Slrlimpcll). 

Such  general  symptoms  as  loss  of  flesh,  weakness,  and  sallownesis  af 
the  skin  are  often  observed.  Simple  diarrhea,  lasting  but  a  few  days,  a* 
a  rule,  is  to  be  classed  with  catarrh  of  the  large  intestines,  since  these 
affections  imply  increased  peristalsis  of  the  large  bowel.  It  is  oot 
always  eaay,  however,  to  discriminate  diarrhea  due  to  purely  functi^ 
influences  or  to  catarrh  of  the  rest  of  the  intestinal  tract, 

^  Tliiw  fMjriHists  in  bringing  «  few  dm[M»  c»f  Hilrie  itcid  in  cotilaet  willi  the  in 
contents,  when  the  chimcterbtic  pkv  of  ealora  a[i(>ear».  (See  ali«i  Methods  of  P* 
pp.  786-78U,) 
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id)  Proctitin^  or  inftaiumation  of  the  rectura,  is  characterized  by 
paiDful  tenesinui*  ami  by  the  presence  of  large  <|uan titles  of  mucus  and 
pus,  particularly  in  the  dejections*  The  disease  may  be  priinary,  though 
more  often  it  is  secondary  to  morhid  lesions  either  in  organs  that  are 
adjacent  to  or  in  the  rectum  itself 

Chronic  intestinal  catarrh  may,  comparatively  rarely,  he  a  prhtiari/ 
duea9t\  developing  graduully.  It  may  also  he  secondan/  (vide  Pathol- 
ogy) at  times  to  one  or  more  attacks  of  aetite  intestinal  catarrli.  Gen- 
erally there  are  no  other  local  symptoms  to  call  attention  to  the  condi- 
tion than  chronic  diarrhea.  More  rarely  there  are  in  addition  colicky 
pain  and  tenderness  over  the  abdomen.  The  diarrhea  often  alternates 
with  constipation,  and  this  is  most  apt  to  be  the  case  when  the  disease 
is  of  idiopathic  origin  and  affects  only  the  large  intestine  (Nothnage!). 
Constipation  is  constant  in  those  cases  in  which  afraphie  atterationM 
occur  in  t!ie  glandular  luid  musctdar  coats,  as  well  as  in  those  in  which 
the  lesions  are  in  the  small  intestines.  When  constipation  is  not  pres- 
ent the  stools  are  thin,  pale,  sometimes  fermented,  emitting  offensive 
odors,  and  vary  greatly  in  number  and  quantity.  There  is  com- 
monly present  visible  mucus,  owing  to  the  fact  that  the  most  frequent 
seat  of  the  disease  is  the  large  intestine.  When  the  small  bowels  are 
also  implicated,  food-remnants  arc  found  in  the  dejections  [fientenc 
duirrhea).  That  form  of  diarrhea  occurring  in  organir  dl^eagefi  of 
the  heart,  liver^  attd  lunf/s  demands  brief  s|ieeial  mention.  Here 
the  serum  of  the  blood  is  made  to  exude  into  the  intestines,  owing 
to  mechanical  obstruction  to  the  return  of  the  venous  blood,  and  this 
results  in  a  lifjuefaction  of  the  feces.  The  stools  are  apt  to  be  most 
copious  and  numerous  tluring  the  morning  hours,  Sometimes  an 
irresistible  desire  to  evacuate  tlie  how  els  seizes  the  patient  as  soon  as 
his  feet  strike  the  floor  on  rising  in  the  morning;  two  or  more  serous 
discharges  follow  each  other  at  short  intervals.  Subsequently,  all  dis- 
charges cease  until  the  following  morning,  when  the  same  symptoms  are 
repeated.  The  general  nutrition  suffers  visibly  in  chronic  enteritis,  and 
emaciation  eventually  becomes  pronounced.  I  have  also  noticed  slight 
pyrexia,  es pee i idly  in  the  evening  hours. 

Differential  Diagnosis.— Among  the  diseases  likely  to  be  con- 
foumled  with  acute  catarrh  of  the  intestines  are  t^phot'd  fwrr^  dt/scfderf/ 
(iliseases  in  which  <liarrhea  is  a  cardinal  symptom),  pt'ritom'ti»,  and  cfdie. 
The  chief  differential  features  between  simple  colic  and  enteric  catarrh 
mav  be  contrasted!  thus : 


EvTERic:  Catarrit, 

Diarrhea  i»  t'oriKtatit. 

Fever  may  be  slight  or  marked. 

Pain   in  griping,  and  is  then  followed  by 

the  »tfnA. 
Tendt^rnetsH  in  the  interval  a  between  pain  a. 


Colic. 

Constipation  is  present. 

No  fever. 

Puin  iH  cohckji  more  severe,  and  i«  not 

followed  by  iliarrheal  disehar^ea. 
No  «en«itivenejj8  on  palpation. 


From  pentotuttH  we  may  readily  distinguish  catarrh  of  the  intestinea 
by  the  more  intense  pain  and  tenderness,  by  the  constipation,  the 
greater  tympany,  the  constitutional  disturbance,  and  more  especially  by 
the  anxious  face,  thoracic  respiration,  and  immobility  of  the  patient,  all 
of  which   characterize  the  former  disease.      When    the   characteristic 
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symptoms  of  typhoid  fever  (the  typical  temperature-curve,  swelling  of 
the  spleen,  and  eruption)  and  df/ttenteri/  (scanty,  frequent  »toob  tnd 
tenesmus)  are  present,  they  are  easily  separable  from  enteric  caiarrL 
Id  children,  however,  the  diagnosis  between  typhoid  fever  and  sioipU 
catarrh  of  the  bowels  offers  considerable  difficulty  ;  but  the  tenii^erature- 
ret-ord,  if  carefully  kept,  the  enlargement  of  the  spleen,  and  the  chario 
tt'ristio  eruption,  when  taken  jointly,  will  warrant  the  diagnoBiA  of 
typhoid  fever. 

In  diagnosticating  chronic  intestinal  catarrh  we  may  have  difficult/ 
in  eliminating  hirdaeetitis  disease  of  tite  bou'eh  and  ulceration  :  the  man* 
ner  of  doing  this  in  case  of  the  ! utter  condition  will  he  pointed  out  here- 
after. Aftif/loid  deiieneratioii,  however,  is  a  general  diseaM^  affeciilig. 
primarily  other  organs  than  the  bowel,  and  hence  lardaceoiu  disrrliett 
is  always  preceded  by  the  clinical  indications  of  the  dise«ae  in  othet 
parts  of  the  body.    '1  he  condition  also  gives  a  definite  etiology  as  a  rule 

Prognosis. — The  prognosis  in  uncomplicated  cases  is  fftvorable^ 
though  the  posj^ibility  of  a  merging  into  the  chronic  form  must  be  bonio 
in  mind.  Occurriug  in  weakly  subjects,  especially  at  the  extremes  of 
life>  and  iu  the  course  of  debilitating  affections,  acute  catarrh  of  the 
intestines  may  become  a  source  of  danger  to  life.  Its  duration  varied 
much — from  three  to  ten  days  or  more — according  as  the  type  of  the  in- 
dividual case  is  mild  or  severe. 

The  prognosis  in  the  ehronic  fonns  is  moderately  good  as  to  life, 
though  as  to  cure  it  is  not  so,  the  disease  often  lasting  for  many  yean 
together,  or  as  long  as  the  chronic  conditions  producing  it  remain  un- 
removed.  It  sometimes  exhausts  the  system  of  those  sufTertng  from 
serious  causal  affections  of  a  chronic  nature,  and  occasionally  it  ulti- 
mately proves  fatal.  The  prognosis  will  depend  largely  upon  the  charac- 
ter of  the  etiologic  affection,  but  intestinal  catarrh  invariably  render) 
the   pro.Hpects  of  the  latter  more  gloomy. 

Treatment.^Rcspecting  the  treatment  of  this  affection  the  views 
of  the  profession  have  undergone  many  changes,  even  within  recent 
years  ;  hence  it  may  be  reasonably  inferred  that  our  present  therapeutic 
methods  are  by  no  means  satisfactory. 

Hygienic  and  Dietetic  Management. — If  the  cause  be  some  error  of; 
diet,  sill  injurious  articles  mu^t  be  rigidly  prohibited.  In  the 
eases  due  to  this  cause  a  mild  purgative,  followed  by  proper  diet4^iil^ 
treatment,  is  all  that  is  required.  Albuminous  food  in  liquid  form^  such 
as  skimmed  milk,  weak  broths,  and  even  semi-animal  article*  of 
diet,  as  eggs,  oysters,  sweet  milk  with  sclts^er,  are  usually  well  borne.  In 
the  severe  forma  predigested  tiqui<l  foods  only  should  be  allowed.  Whi-tt 
the  chief  seat  of  the  disease  is  in  the  large  intestine,  we  may  ulUw 
easily  digested  starches  and  certain  green  vegetables  (arrow-root,  sim^ 
lettuce,  water*cress) ;  the  coarser  vegetables,  all  fats,  and  most  fniitt 
should  be  withdrawn  absolutely.  Rest  in  bed  is  especially  beneficial  tJi 
that  it  serves  to  keep  the  abdnraen  warm  and  mitigates  the  pain  and 
diarrhea,  and,  in  short,  cures  the  disciise.  Sinapisms  should  W  a|h 
plied  at  the  outset  until  the  skin  is  reddened,  succeeded  by  '  nii 

poultices  until  the  local  sensitiveness  hiis^  in  a  great  measur  ifd; 

after  this  a  flannel  bant  I  may  be  applied.    The  local  abstraction  of  blntwl 
by  a  few  leeches,  applied  to  the  abdomen  or  anus,  is  beneficial  in  lit 
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early  stages  in  severe  types  of  enteric  catarrh,  provided  the  patient's 
strength  is  good. 

Medidnal  Treatment. — It  is  sound  practice  to  prescribe  a  mild  ca- 
thartic (castor  oil,  calomel,  or  rhubarb,  followed  by  a  saline)  with  a  view 
to  getting  rid  of  irritating  intestinal  contents.  In  my  own  hands  a 
second  dose  of  some  gentle  purgative  has  been  followed  by  happy  re- 
sults. However,  should  improvement  follow  the  action  of  the  first 
measure,   a  repetition  should  not  be  advised. 

If  the  chief  tenderness  be  localized  in  the  right  iliac  fossa,  corre- 
sponding to  the  course  of  the  colon,  a  simple  enema,  slowly  given,  will 
stimulate  the  bowel  sufficiently  and  cleanse  it  more  efiectually  than  a 
cathartic.  Subsequently,  chief  reliance  is  to  be  placed  on  intestinal 
antiseptics  and  astringents,  though  it  must  be  recollected  that  the  selec- 
tion of  internal  remedies  must,  in  part,  be  influenced  by  the  etiologic 
indications.  For  instance,  if  the  cause  has  been  exposure  to  cold  or 
wet,  besides  the  efforts  directed  at  the  local  condition  diaphoretics  and 
febrifuge  mixtures  are  serviceable.  I  have  found  the  following  com- 
bination to  be  of  benefit  in  controlling  the  inflammatory  action : 

i;*.  Salol,  38S   (2.0); 

Creasoti,  TTlx  ^0.666) ; 

Bismuthi  salicylat.,      '        5J     (4.0). 
M.  et  ft.  capsulae  No.  xx. 
Sig.  One  every  three  hours. 

If  pain  be  troublesome,  opium  or  phenacetin  may  be  combined  with 
the  above  formula,  or  the  following  may  be  employed : 

I|*.  Argenti  nitrat,  gr.  ij    (0.129); 

Ext.  opii,  gr.  iss  (0.097). 

M.  et  ft.  pil.  No.  xij. 
Sig.  One  every  three  or  four  hours. 

In  many  instances  the  secretions  of  the  intestinal  tube  are  decreased 
for  a  considerable  period  after  the  most  active  symptoms  have  been 
subdued.  Here  we  must  supplement  the  natural  juices  of  the  bowel, 
as  follows : 

'Bf.  Pancreatin,  3j   (4.0); 

Sodii  bicarb.,  3ij  (8.0). 

M.  et  ft.  chart.  No.  xij. 
Sig.  One  an  hour  after  meals. 

In  cases  in  which  the  large  intestine  is  chiefly  affected,  and  when  the 
condition  does  not  yield  to  internal  medicines,  treatment  per  rectum 
should  be  employed.  If  colicky  pain  be  severe,  morphin  (gr.  \ — 0.008) 
should  be  given  hypodermically  in  addition  to  the  measures  before  sug- 
gested. If  the  diarrhea  shows  no  tendency  to  abate  after  forty-eight 
hours  of  the  general  treatment  above  outlined,  large  doses  of  bismuth 
(gr.  XXX  to  Ix — 2.0  to  4.0)  every  three  or  four  hours  should  be  tried. 
In  my  own  hands  lead  acetate  (gr.  ij — 0.129),  with  the  extract  of  opium 
(gr.  \ — 0.008)  in  pill-form,  has  proved  a  most  efficient  combination. 
When  there  is  reason  to  suspect  that  the  main  lesion  is  in  the  large 
bowel,  small  enemas  of  starch-water  (3ij — 64.0),  with  laudanum  (TTl  xx 


798 


DmEASES  OF  THE  DWESTIVE  SYSTEM, 


-XXX — ^1.33-2.0),  every  four  tn  six  hours,  are  efficacioug,  Tlie  thim 
is  best  relieved  by  chipped  ice  iu  small  fjufiBtities  or  by  carbonic  »ci(l  and 
Apolliiiaris  waters*  For  distressing  Hatulence  we  may  prescribe  the 
alkuliue  carbonates,  or  spirits  of  ammonia,  and  some  carminative. 

In  chronic  catarrh  of  the  intestines  tlie  local  treatment  is  of  pam- 
mouut  importance.  Daily  irrigutioii  of  the  bowel  with  a  weak  i^iilulioa 
of  some  antiseptic  agent,  as  salicylic  acid  (gr,  v-.^ — 0,324-4:12.0)^ 
boracic  acid  (gr.  x-.^j— 0Ji48~32  (Jj/creolin  (TTl  v-5j— 0,324-32.0),  or 
with  some  such  astringent  as  tannin  (gr*  v— 3J — 0.324— 32 J>),  or  finalljf 
with  an  silterative,  such  as  silver  oitrate  (gr.  J— ,\j — 0.016—32,0),  nill  bi|| 
found  to  be  heneficiaL  The  latter  sfdutiuu  is  a  most  excellent  reroedT| 
but  sometimes  excites  pain  if  used  in  excessive  doses.     To  obviate  thia^ 

1  have  often  used  a  mild  antiseptic  or  astringent  with  the  foregoing,  giv. 
ing  them  ou  alternate  days,  and  thus  obtained  most  happy  result*, 
The  only  appliance  needful  is  a  fi>uiitain  syrioge  with  a  soft-rubber  enj- 
piece,  which  should  be  gendv  introduced  lor  a  considerable  distance 
int<>  the  bowel.  The  fluid  used  should  he  warmed  to  IH^  F.  (:32.2°C.), 
and  the  tjuantity  administered  at  each   sitting  should   be  not  less  than 

2  to  3  pints  (1-1.5  liters) ;  this  should  be  allowed  to  flow  in  slowly. 
The  patient  slmnld,  %f^  a  rule,  assume  the  dorsal  decubitus,  though  if 
the  fluid  is  to  be  carrie<l  as  high  U|>  as*  possihie,  the  knee-elbow  position 
may  be  assumeil  or  the  patient  may  be  placed  on  the  left  side  with  th^ 
hips  elevHted. 

The  sauie  careful  atteutiou  must  be  paid  to  hygienic  details^  and 
especially  to  the  diet,  a^^  is  directed  in  the  acute  form.  In  addition^  flan- 
nel  should  be  worn  next  the  skin  both  in  winter  and  summer-  If  llw 
strength  will  admit  of  it,  cold  baths  are  usefuL 

A  stay  at  a  suitable  spa  (Saratoga,  Bedford,  Virginia  Springs,  Carls- 
bad. Kissiugen)  often  produces  most  satisfactory  results. 

.^ujong  internal  agents,  zinc  oxid  (gr.  v  to  x — 0.324-0.648— U  i.  d.), 
silver  nitrate,  lead  acetate,  and  alum,  given  with  tonics,  such  a^  sstrTcb-i 
nia,  arsenic,  and  iron,  are  especially  to  be  recommended. 

The  management  of  tliis  troublesome  malady  depends  upon  the  ifc- 
<lications  furnished  by  the  causal  chronic  affections.  No  method  f>f 
treatment  can  succeed,  however,  that  is  not  carried  out  sy  stem  at  t  call  j 
and  nver  long  periods  of  time. 
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DIAREHEAS  OP  CHILDREN. 

ACUTE   GA8TEO-INTE8TINAL  CATARRa. 

{Acidt  Gasiro^iteric  Injlufiion ;  Summn  Diarrhea:  OoMtro-^kUntU ;  Ch6Um  h^B^\ 

turn  i  Mifiotir  Diarrhfa.) 

Definition. — This  is  the  usual  intestinal  trouble  that  prevails  dorini^ 
the  warm  summer  months.      It  usually  takes  the  form  of  an  epidemic,  j 
and  its  course  is  manifested  by  a  sudden  onset,  high  fever,  irritability  af 
the  stomach,  frequent  watery  evacuations,  symptoms  of  uerve-iuvolvr- 1 
ment,  and  possible  collapse  in  young  children.     This  form  of  diarrhea! 
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usually  follows  an  attack  of  acute  indigestioiu  in  which  it  very  fre- 
quently lias  its  origin.  Acute  gastro-intestinal  catarrh  stands  midway 
betwt'cii  acute  indigestion   and  ileo-colitis. 

Etiology «^T wo  important  conditions  seem  to  be  necessary  to  influ- 
ence the  disease — tempcratwre  and  diet.  Nearly  all  the  fatal  cases 
occur  in  the  artificially  fed,  and  a  general  and  well-recognized  belief 
associates  special  danger  with  the  second  summer  of  children.  Out 
of  nearly  2000  fatal  cases  collected  by  Holt,  only  3  per  cent,  were 
exclusively  breast-fed.  Generally  speaking,  the  disease  has  its  origin 
in  some  irregularities  in  artificial  feeding.  Heat  is  an  important  ele- 
ment in  the  continuation  of  the  disorder  when  once  commenced. 

The  death-curve  begins  to  rise  in  May,  increases  during  June,  climbs 
to  the  highest  point  in  July,  and  very  greatly  declines  during  August 
and  September,  High  temperature  must  not,  however,  be  regarded  as 
the  sole  ar  tlirect  agent,  but  only  one  of  several  factors. 

Bacteriology*— Ballard  believes  the  cause  to  be  a  micro-organism 
(not  yet  isolated)  that  is  constantly  present  in  the  superficial  layers  of 
the  earth  ;  it  enters  the  food,  and  develops  under  favorable  conditions-^ 
either  inside  or  outside  of  the  body — ^a  virulent  poison,  or  ptomain, 
that  gives  rise  to  the  symptoms  seen  in  the  disease.  This  unknown 
micro-organism  is  suppfjsed  to  play  the  same  part  in  pro<lucing  the  dis- 
ease as  the  comma  bacillus  in  Asiatic  cholera. 

Baginsky,  experimenting  with  the  micro-organisms  formed  in  the 
stools  of  infants  suffering  from  diarrhea,  failed  to  find  any  that  coulil  be 
regarded  as  specific  or  pathogenic,  but  found  many  saprophytic  or  non- 
pathogenic bacteria  ;  he  inclines  to  the  belief  that  the  decomposition- 
products  formed  by  these  different  varieties  of  micro-organisms  are  the 
toxic  substances  that  give  rise  to  the  disease, 

Meioert,  while  believing  that  micro-organisms  and  their  resulting 
ptomains  may  give  rise  to  un  intestinal  catarrh,  believes  that  the  acute 
forms  of  summer  dian'hea  are  produced  directly  by  the  action  of  a  high 
temperature—/,  e.  a  sort  of  heat-stroke,  having  nothing  to  do  with 
micro-organisms  or  ptomain-poisoning. 

Although  no  pathogenic  organisms  have  been  isolated,  this  does  not 
disprove  their  existence;  and,  on  the  other  hand,  we  are  not  yet  in  a 
position  to  accept  the  conclusion  that  sti miner  diarrhea  is  a  definite 
jmrasitic  disease,  like  Asiatic  cholera  or  scarlet  fever*  A  high  atmo- 
spheric temperature  continuing  for  days  and  nights  favors  the  develop- 
ment of  all  forms  of  saprophytic  organisms  that  grow  in  all  kinds  of 
food,  animal  and  vegetable,  and  under  favorable  conditions  produce 
poisons  such  as  miisraritt^  which  when  taken  into  the  stomach  gives 
rise  to  fe\^er,  depression,  and  collapse. 

The  protens  class  of  bacteria  are  most  frequent,  an*l  are  most  likely 
to  possess  pathogenic  properties,  according  to  Barker,  who  has  made  a 
very  complete  study  of  the  subject.  With  him  are  in  accord  the  opin- 
ions of  Jeffri?^  and  Baginsky. 

Pathology. — A  catarrhal  swelling  of  the  mucosa  of  the  large  and 
small  bowel  is  present ;  the  mucosa  itf^elf  is  pink  in  color  from  capillary 
congestion,  Pcyer*s  patches  are  enlarged.  The  whole  intestinal  tube 
shows  an  early  stage  of  inflammation  (ileo-colitis).  In  addition  to  the 
inflammation,  there  is  most  likely  some  involvement  of  the  sympathetic 
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nerveB,  leading  to  dilatntioM  of  the  capillaries  and  traDBudation  of  senim. 
into  the  intestine,  and  to  alterations  of  the  pulse,  temperature,  anil 
respiration.  Its  nature  is  paralytic,  and  closely  resembles  in  ita  resuln 
experimental  sections  of  the  sympathetic  nerves.  The  changes  iB 
other  organs  are  slight.  Broncho-pneumonia  frequently  occurs.  Th 
spleen  i»  very  often  swollen,  the  brain  is  anemic,  and  the  kidneys 
usually  €ori|L!;ested. 

Symptoms*— Clinically,  we  recognize  two  forms  of  acute  eu 
terie  infection  :  (1)  acute  dyspeptic  diarrhea,  and  (2)  cholera  infantitiaJ 

(1)  Simple  Gastro-htteiitinaf  Oatarrlt  (Acute  Di/^pepti^  Diarrheal' 
The  child  may  appear  in  its  normal  condition,  with  merely  an  increa 
in  the  number  of  stools,  with  or  without  fever;  restlessness  is  usual 
night  This  condition  raay  continue  for  two  or  three  davB,  when  thi 
stools  become  more  frequent  and  offensive,  containing  un^igest^^  foo 
and  curds.  The  odor  by  this  time  is  very  pronounced — penetralini 
and  adhering  to  the  clothes  and  room  for  a  long  time.  Frequently  thai 
♦lisease  has  a  sudden  onset,  with  vomiting,  griping  pains,  and  fevt 
which  may  quickly  rise  to  104^,  10;1°,  or  106°  F.  (40^-41.^  CV  CoaJ 
vulsions  may  be  the  com  men  cement  of  the  attack.  The  abdomen 
sensitive  and  swollen,  and  the  child  lies  with  its  legs  flexed  on  tin 
stomach.  The  stools  consist  of  grayish  or  greenish-vellow  fecefl  (mixedl 
with  gas»  curds,  portions  of  undigested  food),  ana  some  fluid.  Inl 
children  two  years  of  age  and  older  the  stools  may  contain  unripiJ 
fruit  or  very  large  curds  from  excessive  drinking  of  milk.  Kelj^iMII 
are  frequent,  and  during  hot  weather  the  frequency  of  the  attacks  mufj 
lead  to  the  commencement  of  a  severe  entero-colitis. 

In  delicate  children  a  severe  attack*  especially  if  it  is  accompanied^ 
by  convulsions,  may  prove  fatal.     From  the  fact  that  the  general  symj>- 
tfims  may  be  few,  the  case  is  often  allowcfl  to  go  on  for  several  davss 
under  the  impression  that  the  child  is  **  only  teething.'* 

(2)  Cholera  Itiftrntitm. — The  initial    symptoms  are  sudden.      The 
child  voids  immense  stools,  at  first  fecal,  if  no  preceding  diarrhea  ha?e 
been  present.     Soon  they  become  watery,  light  yellow  or  greenish  in 
color  ;  frei|uently  they  are  so  thin  and  colorless  as  to  pass  tn rough  the 
napkin   without  leaving  a  stain.      At  times  they  contain  a  few  velW 
or  greenish  llocculi  or  a  mass  of  mucus,  and  in  all  cases  they  are  odor-  / 
less.     Very  often  the  stools  ore  brown  and  liquid,  with  a  small  quan*  I 
tity  of  fecal  matter,  having  a  peculiar  musty  odor  that  clings  to  tht  ^ 
napkin  and  child  for  days.     The  number  of  stools  per  diem  may  vary 
from  six  to  thirty,  anrl  a  most  remarkable  feature  is  the  fact  that  ihej 
are  evacuated   with   considerable  force. 

The  stomach  becomes  irritable,  refusing  everything  ;  even  ice  i§  r«* 
jected  as  soon  as  swallowed.  The  appetite  is.  of  course,  entirely  lo*i; 
intense  thirst  prevails,  the  little  patient  drinking  at  every  chance  aii<l 
following  the  receding  glass  with  eager  eyes.  The  tongue,  moist  U 
first,  sonn  becomes  dry  and  pasty  ;  the  abdomen  is  collapsed.  The 
temperature  is  always' high — 105*^  or  even  108*^  F.  (40.a^-42,2°  C); 
and  the  pulse  small  and  very  frequent— 130  to  180  beats  jwr  minute. 
The  breathing  is  shallow  and  irregular,  and  the  eyes  anxious  and  stariagt 
but  soon  becoming  dull     The  urine  diminishes  in  quantity  dailir. 

With  this  array  of  symptoms  there  is  a  striking  and  appalling diiage^ 
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ill  the  child's  general  appeuraDce.  Within  a  few  hours  smiling,  perhapa 
plamp  and  rof*y»  it  can  now  scarcely  he  recognised ;  the  face  has 
become  pale  and  pinched,  the  eyes  and  cheeks  sunken,  the  eTelids  and 
lips  wide  apart  from  loss  of  museidar  control,  the  muscles  flabhy,  the 
bones  prominent,  and  the  skin  greenish  or  cadaverous,  hanging  in  looBe 
foidi?  from  the  wasted  frame,  all  the  fat  having  melted  from  the  body. 

Collapse  comes  on  soon  :  the  hands,  feet,  nose,  and  breath  become 
cool,  the  respirations  more  uneijual,  and  there  ure  drowsiness  and  utter 
apathy.  When  life  is  near  its  close,  vonjiting  stops,  the  whole  surface  be- 
coming cool  and  rhtmruy  as  the  patient  sinks  into  a  state  of  coma,  with 
injeeterj  eyes  and  contracted  pupils.  x\t  last  the  end  is  reached  quickly, 
preceded  perhaps  by  a  slight  convulsion.  The  duration  of  the  dis- 
ease is  short  ;   it  may  prove  fatal  in  from  one  to  four  days. 

Diagnosis. — This  is  readily  made.  There  is  no  other  intestinal 
trouble  in  children  to  mislead  one.  The  character  of  the  stools,  the  ex- 
treme irritability  of  the  stomach,  the  disturbed  rcs?piratorv  rhythm,  high 
temperature,  intense  thirst,  constant  vomiting,  frequent  watery  stools, 
and  collapse  sootJ  coming  on,  tell  the  true  story. 

The  progtiosis  is  very  unfavorable. 

Treatment. — The  treatment  of  arute  (fa»tr{}-htte&tinal  catarrh  di- 
vides itself  into  hygienic,  dietetic,  and  medicinal  measures.  If  a  child 
is  attacked  in  the  city  during  the  summer  and  does  not  yield  to  treat- 
ment in  two  or  three  days,  it  should  be  sent  to  the  country  or  seashore. 
In  the  ctu?e  of  a  child  under  two  years  this  is  absolutely  imperative. 
Fresh  air  is  important  in  all  diarrheal  disorders  in  summer  both  in 
country  and  city,  and  all  cases  should  be  kept  out  of  doors  as  much  of 
the  time  as  possible.  Children  should  be  kept  quiet — not  permitted  to 
walk,  even  if  able.  Bathing  is  soothing  and  beneficial  in  that  it  en- 
sures cleanliness  and,  what  is  very  important,  reduces  the  temperature. 

Dietetie  treat ttient  is  of  great  importance.  It  should  be  remembered 
that  digestion  is  arrCxStcd  in  the  early  stage,  hence  all  food  must  be  with- 
held ;  to  give  food  at  this  stage  is  to  do  harm.  Thirst  may  be  controlled 
bv  'ce-or  album  in- water,  toast-water,  or  gum-water,  with  a  little  brandy, 

MeifieiHa!  Trratment. — The  first  step  is  directed  against  the  acute 
mdigestion  and  the  active  putrefaction  going  on  in  the  intestinal  tube. 
The  indication,  therefore,  is  to  empty  thoroughly  the  wbi>le  alimentary 
tract  as  soon  as  possible,  and  no  other  treatment  must  be  thought  of  until 
this  encl  has  been  accomplished.  -Whenever  vomiting  persists  the  stom- 
ach should  be  washed  out ;  usually  one  washing  is  sufficient.  In  ohler 
children  emetics  will  favor  complete  emptying  of  the  stomach,  but  are 
never  to  be  given  to  infants  umler  two  years.  For  the  intestine  calomel 
and  soda  may  be  used  ;  for  the  colon  we  may  use,  in  a*ldition,  irrigation : 
this  is  advisable  in  all  cases,  as  it  hastens  the  effect  of  the  cathartic  and 
removes  at  once  much  irritating  and  offensive  material.  Opium  should 
not  be  used  until  the  whole  intestinal  tube  is  clean,  and  then  cautiously. 
Spirits  of  chloroform,  or  camphor,  is  a  bctier  remedy  for  the  pain  than 
opium  in  any  form.  In  older  children  the  hypodermic  injection  of  mor- 
phin  antl  atro]>in  in  appropriate  doses  most  fretjuently  controls  the  whole 
train  of  symptoms. 

Treatment  of  Vholeni  I/ifantum.—ln  this  form  of  infection  of  the 
intestinal  tract  we  are  likely  to  forget  that  we  are  called  upon  to  treat 
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11  case  of  iicute  poisoning.      The  toxic  mat^^rial  acts  both  powerfully  and] 
Huickly  us  a  cardhic  and   systemic  depressant.     It  also  act*  taxicall^l 
npon  tbe  nerve-centers,  and  paralyzes  the  vaso-motor  nerves.    Accordingl 
to  Holt,  the  leading  indications  are — ((7)  to  em|itv  the  stoniacb  and  iDte»»| 
tines;  [h)  to  supply  the  body  with  fluid  to  offset  the  great  los*  by  vomit-l 
iiig  iirnl  purging;  (/■)  to  c.-ounteraet  the  effect  of  the  poison  on  the  heart j 
and  the  nervous  system  ;  (f?)  to  reduce  temperature ;  and  {e)  to  treat  tht-l 
symptoms  as  they  arise.     In  the  first  condition  thorough   stomach  anii| 
intestinal  eicansing  is  absidutely  necessary.    Moreover,  we  cannot  depentf 
on  emetics  or  purgatives  to  arrest  pain  and  to  limit  the  effect  of  the  poij^iitl 
on  the  nervous  system  :  a  hypodermic  injection  of  atropin  and  morpbinl 
is  essential.      Morphin  must  be  given  with  discrimination  to  young  chil 
dren,  especially  when  the  vomiting  and  purging  are  slight ;   it  is  espe 
cially  contraindicated  when  stupor  or  collapse  seems  near.     Small  do* 
repeated  are  better  than  larger  single  doses.     Holt  gives  gr.  yj^  (O.OOOtil; 
of  morphin,  with  gr.  -^^  (0.IM>0I}8)  of  atropin,  as  the  first  dose  in  a  chitf 
one  year  old.     In  supplying  fluid  to  the  exhausted  tissues  it  is  useless  1 
attempt  to  give  them  by  the  mouth,  or  even  by  the  rectum,  a^  by  boti 
avenues  it  wouhi  be  rejected*     An  injection  into  the  cellular  tiesaegof  ^ 
the  buttocks,  back,  or  thighs  of  a  saline  solution  (40  grains — 2,59— of  ' 
common  salt  to  a  ]iint  of  sterilised  water)  is  the  best  way  to  meet  the 
drain.     One  pint  (half  liter)  may  be  used  every  twenty-four  houre.  andJ 
larger  (pumtities  may  often   he  used  with  advantage.      Baths  must 
given  to  control  temperature,  and  ice-bags  shouhi  he  ]daced  to  the  head*  1 
Ice-water  injections  will  aid  in  the  control  of  temperature,  and  ice-gup- j 
positories  act  efficiently  when   the  water  is  not  retained,     Stimulantil 
may  be  given  hypodermically.      During  the  active  stage  nothing  AfaouM 
be  allowed  by  the  mouth  except  iced  brandy  or  champagne. 


CELIAC  DISEASE. 
{JHatrhoBa  Alba  ;  Dtankiea  Chiflom.) 

Defitiition. — A  form  of  intestinal  catarrh  marked  by  copious  fetiil 

and  frotliv  ilischarges  resembling  gruel. 

Pathology.— Although  ulcers  have  been  noted  in  tbe  tnte«tioe.  iIm 
pathology  of  the  disease  is  not  known.      Says  Osier;  This  affection  re-J 
sembles  somewhat  the  disease  in  adults  known  as  **  hill  diarrhea  "  or  th« 
"  white  flux  *'  of  India,  with  w  hich  psilosis  or  sprue,  another  tropicilj 
disorder,  is  consideretl  identical   by  some  writers. 

Etiology, — ^The  disease  is  limited  chiefly  to  children  from  aoe  M 
five  years  old,  though  it  has  no  connection  with  an  inherited  tetnlniet* ' 
The   filaria  ssinguinis  hominis  has  been  found  in  the  fecc*8  in  ^aes  if 
diarrlMca  chylosa. 

Symptoms. — The  disease  is  of  slow  development*  and  the  chara4!ter*  < 
istic  feature  consists  of  copious  diarrheal  (though  not  watery)  stoola,  ri»| 
aem hi ing  gruel  or  oatmeal- porridge.  These  are  also  frothy  (  frotf^fHtmtXf 
and  horribly  fetid.  The  jdiysical  signs  consist  of  a  moderate  dititentioaj 
of  the  ah;!omen  and  a  boggy  sensatitm  that  is  imparted  to  the  palpatmj  , 
finger.  The  general  features  may  be  summated  in  gradually  increaaiJ^ 
emaciation,  debility,  and  pallor. 

The  COtirse  is  prolonged,  and  terminates  fatally  as  a  rule. 
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The  treatment  is  purely  symptomatic,  unless  the  presence  of  para- 
sites be  susj^ected,  when  large  antiseptic  enetnata  should  be  slowly 
administered  in  a  methodic  manner  at  intervals  of  a  day. 


PHLEGMONOUS  ENTERITIS. 

Tins  is  a  suppurative  inHammatioii  of  the  submucous  layer  of  the 
intestines.  It  is  among  the  rarest  of  grave  maladies,  especially  as  aa 
irrelative  disease.  It  may  be  diffuse  or  take  the  form  of  a  circumscribed 
abscess.  Rarely  it  occurs  as  a  complicating  condition  in  septico-pyemia 
and  in  malignant  types  of  the  exnntheniatu,  resulting  in  the  formation 
of  abscesses  tbat  have  tlieir  seat  usually  in  the  duodenum.  Phlegmon- 
ous enteritis  may  be  secondary  to  stniiigulmted  hernia  or  intussusception. 
The  stomach  may  be  similarly  affected  at  the  same  time. 

Symptoms* — The  local  signs  simulate  closely  those  of  peritonitis, 
and  the  position  assumed  by  the  patient  is  identical  with  that  seen  in 
the  latter  disease.  Among  tlie  symptoms  vomiting  is  prominent,  though 
not  diagnostic;  if  is  always  severe,  and  may  become  stercoraceous.  Pain 
and  tenesmus,  when  due  to  obstruction,  are  intense.  Rigors  more  or 
lesj?  severe  have  been  observed.  The  temj>erature  is  high,  and  its  curve 
18  somewhat  typical  of  the  fever  of  suppuration.  The  clisease  is  veiy 
fatal,  and  when  it  is  about  to  terminate  unfavorably  the  patient  jjasses 
from  a  condition  of  extreme  prostration  to  one  of  utter  collapse. 

Treatment, — Tbe  physician *s  task  is  confined  to  an  attempt  to  sup- 
port the  powers  of  the  patient  and  to  relieve  his  inordinate  suffering. 
The  surgeon *s  aid  should  be  invoked  early  in  cases  of  obstruction. 


CROUPOUS  OR  DIPHTBERITIC  ENTERITIS. 

Definitioil*^ — An  intense  inflammation  of  the  intestinal  mucosa,  ac- 
companied by  a  croupous  exudate;  it  occurs  in  connection  with  widely 
various  conditions  and  diseases.  It  bus  been  definitely  shown  that  if 
from  any  cause  the  epithelial  covering  is  destroyed,  the  same  agents  that 
are  productive  of  croup  may  set  up  inflammation  in  the  part. 

Pathology. — There  are  two  sets  of  morbid  lesions  to  he  distin- 
guished; (1)  The  first  and  most  important  class  exhibits  a  croupous 
deposit  varying  greatly  in  thickness  and  in  superficial  area.  It8  color 
is  variable,  being  sometimes  of  ^  graifhh  or  grfiifhh-white  hue^  though 
more  frequently  perhaps  tiraf/fsh-ifelhtw,  I  have  almost  invariably  seen 
these  lesions  in  the  cidon.  while  other  observers  have  seen  them  in  the 
cecum  and  small  intestines.  (2)  In  the  second  group  the  solitary  folli- 
cles alone  are  intlamed,  and  the  diphtheritic  deposit  is  merely  coexten- 
sive with  their  moutb««. 

The  etioloijfk  factors  may  be  {a)  mechanical  irritants  (impacted  fece8> 
€Oteroliths,  gall-stones)  ;  (b)  chemical  irritants  (ammonia,  acids,  mercury, 
arsenic);  (^)  the  condition  may  be  secondary  to  acute  infectious  diseases 
and  certain  chronic  complaints  (Bright's  disease,  pyemia,  carcinoma). 
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Symptoms. — -Wlien   mecbjinical   irritants   f^ive  rise   U)  svmf 
they  «lo  not  differ  from  tbuse  due  to  !>lercoriil  ulcers,  and  there  h 
of  recogiiiKiog  the  crou|ioii8  depo^it^  unless  they  be  discLargeJ  f^rr  re 
and  arc  detected  in  tlie  stools.     In  eases  that  arise  from  the  action  of  J 
tant  poi-^ous  vomiting  and  purging  are  well  marked  and  the  dejection 
contain  blood-stained  mucus*     We  cannot  be  certain  about  the  presenc 
of  croupous  4lej)osits  in  toxic  cases  unless  they  be  found   in  the  Jis 
cliarges.     When  phlegmonous  enteritis  occurs  as  a  c<tnjplicating  eondi-; 
tion  in  infectious  diseases,  the  symptoms  are  almi>st  completely  vcihtl 
The  symptomatology  of  the  follicuhir  variety  cannot  be  separated  cIje 
cally  from  that  of  follicular  ulceration. 

The  treatment  is  that  of  the  indications  presented  by  the  causj 
conditions  or  afleclions  in  the  course  of  which  it  occurs. 


CHOLERA  MORBUS, 

(Cholera  Xogtrtm.) 

Defiuitlotli^ — ^A  selfdimiting  disease,  characterized  by  a  brief  cour 

and  by  serous  vomiting  and  purging,  colicky  pains,  and  often  mascuJar^ 
cramps. 

Pathology,— No  constant  anatomic  changes  have  been  noted.  So 
far  as  observed,  they  are  analogous  to  those  seen  in  acute  gastro-enteri- 
tis,  though  eases  have  terminated  fatally  in  which  no  morbid  lesio&s 
were   detectable  at  the  postmortem  examination. 

Etiology. — Among  predisposing  causes,  the  age  and  the  9ta$&n 
exert  the  most  prominent  influence.  The  condition  may  appear  in  sub- 
jects under  two  years,  when  the  term  **  cholera  infantum  *'  is  employed/ 
though  it  is  more  often  met  with  in  older  children  and  adultii.  It 
is  almost  invariably  seen  during  the  heated  term,  from  the  latter  part 
of  June  to  September,  being  rarely  met  with  at  other  seasoixft*  aod  it 
is  especially  prevalent  during  the  month  of  August.  Bad  hygienic 
environments,  foul  air  in  particular,  have  a  noticeable  effect,  and*  thoagh 
not  as  yet  absolutely  proved,  it  may  be  safely  inferred  from  the  clintod 
history  and  the  usual  course  of  the  affection  that  it  isof  microbic  origin. 
Among  other  factors  are  improper  food,  particularly  unripe  fruit,  cucum- 
bers, egg-plant,  and  exposure  to  cold  and  wet.  Various  organ i.^iii^ 
(especially  the  Finkler  and  Prior  spirillum)  have  been  found  preseat 
No  one  variety,  however,  has  been  deiinitely  found  to  be  the  cause  of 
the  condition.  Virulent  specimens  of  tlie  bacillus  coli  conimuoi^k,  and 
even  of  the  streptococcus,  have  been  noted. 

Clinical  History*— The  j^ymptoms  are  those  of  an  intenae  gmMio- 
enteric  catarrh.  The  onset  is  often  sudden,  and  is  marked  by  abdominal 
pain,  vomiting,  and  <liarrhea.  At  first  the  vomitus  consists  of  food,  anJ 
later  of  a  mixture  of  bile  and  mucus.  The  dejections  are  fecal  in  ciii- 
racter  at  the  onset,  though  they  soon  become  waterj«  and  may  raaeoiU* 
the  rice-water  stools  of  Asiatic  cholera. 

'  Thifl  ftffection  is  described  sepiLrmtelj  {vide  p.  798k 
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PhifidtHil  examination  reveals  only  tenderness  on  pressure  over  the 
abdomen,  particularly  the  epigastric  region. 

General  ^ympttyma  are  not  wanting.  Cramps  in  the  calves  are  com- 
mon. The  thermometer  mav  register  a  high  temperature,  though  it 
varies  greatly,  ranging  from  100°  to  106°  F.  (37.7°  to  41.1^  C).  The 
skin-surface,  however,  and  more  particularly  that  of  the  extremities, 
feels  cool,  and  owing  to  this  tact  the  rectal  temperature  should  l»e  re- 
corded. The  pulse,  as  the  ease  progresses,  hecouifs  rapid  and  feeble. 
The  face  is  pale  or  even  cyanotic,  the  features  looking  pinched.  The 
extremities  lose  their  plumpness,  and  the  patient  usually  appears  pros- 
trated anil  mentally  dull.  The  urine  is  apt  to  be  scant,  high-colored, 
and  sometimes  albuminous^  and  thirst  is  extreme.  Often  the  picture  of 
general  collapse  is  soon  developed. 

DiflFerential  Diagnosis.— The  local  and  general  symptoms  of 
cholera  morbus  resemble  so  closely  those  of  true  Attiatrc  cholera  as  to 
place  tlie  greatest  (Jiihculty  in  tbe  way  of  a  differentia!  diagnosis.  The 
dissimilarity  between  these  affections  lies  partly  in  the  fact  tbat  no  con- 
nection can  be  established  between  isolated  cases  of  cliolera  morbus  and 
cases  of  true  Asiatic  cholera  when  the  latter  disease  is  not  epidemic. 
During  a  cholera  epiilemic  the  distinction  between  them  is  made  without 
difficulty  (sec  Diagnosis  of  Asiatic  Cholera). 

Prog:ilOSi8  and  Duration. — ^Tbe  duration  of  the  disease  varies  from 
three  or  four  hours  to  two  days.  It  is  rarely  fatal,  tbongh  in  persons 
suffering  from  such  chronic  affections  as  Brigbt's  or  cardiac  disease,  and 
also  in  the  aged,  the  prognosis  is  only  guardedly  favorable.  It  is  said  to 
be  more  unfavorable  when  cholera  and  dysentery  prevail  (Ijoomis).  A 
pronounced  algid  stale  sbould  not  be  looked  upon  as  free  from  danger. 
I  remember  two  cases  attended  wirh  profuund  collapse  tbat  recovered, 
but  in  which  a  condition  of  marked  neurastbenia,  indigestion,  and  func- 
tional heart-disturbance  formed  a  series  of  setjuehe  tbat  lasted  for  several 
montbs.     Nearly  all  cases,  however,  recover  without  secjuelje* 

Treatment. — The  diet  must  be  rigorously  restricted,  and  predi- 
gested  milk  and  animal  broths  are  to  be  prepared  as  lightly  as  possible 
until  convalescence  has  been  fairly  entered  u]*on.  The  comfort  of  the 
patient,  as  well  as  the  cure  of  the  disease,  is  mnch  enlianced  by  kecjjing 
the  ]»atient  at  absolute  rest.  Local  measures  are  useful  in  combating 
pain  and  v<)miting,  A  large  mustard-paste  applied  to  the  stomach  and 
abdomen,  folio wi/d  by  linseed-poultices  tbat  are  to  be  worn  constantly, 
has  a  strong  infiueuee  in  accomplishing  the  relief  of  the  symptoms 
before  mentioned.  If  indigestible  substances  have  been  taken  ] trior  to 
the  attack,  prompt  tboiigb  mild  laxatives  are  to  be  given  at  the  hegin- 
ning  of  the  treatment.  For  the  excessive  thirst  chi]iped  ice,  over  which 
a  little  brandy  bas  been  sj crinkled,  is  effective.  For  controlling  the 
pain,  the  nausea,  and  the  diarrhea  in  this  disease  we  have  a  remedy 
par-exceUenee  in  the  bypoderndc  adminiBtration  of  morphin.  The  dose 
should  vary  (gr.  \  to  i — 0.01*j  to  njj^2)  according  to  the  severity  of 
the  symptoms,  and  I  bave  rarely  found  it  necessary  to  give  a  second 
dose.  Not  only  are  the  pain  and  diarrhea  subdued,  but  the  peripheral 
circulation  is  also  re-established.  It  has  also  been  reeommc^nded  to  ad- 
minister opium  by  the  mouth  for  these  symptoms  in  the  form  of  the 
solid  extract  or  laudanum,  but  the  results  are  infinitely  more  brilliant 
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when  the  drug  is  employed  subcotaneously*  The  other  points  in  the 
treatmeat  of  this  afffctiou  are  idcritit'al  with  those  discussed  under  tht 
treatment  of  Gastric  and  Euteric  Catarrh. 


INTESTINAL  INPARCTION, 

A  FEW  instances  of  oeclwsioij  of  the  superior  mesenteric  artery  bj  an 
embolus  have  been  recorded  recently.  The  condition  produces  hemofw 
rhagic  infarction  of  the  small  intestines,  and  is  marked  by  grave  mii<l 
usually  fatal  syuiptoms.  Its  causes  are  sometimes  obscure*  The  caset 
that  have  come  to  autopsy  have  .showM  intense  congestion,  with  a  swoUmi, 
blood-inKltrated  state  of  the  jejunum  utid  ileunu  Osier  ha^  seen  three 
instances :  in  one  there  were  numerous  vegetations  on  the  mitral  valves 
from  which  the  embolus  was  probably  derived ;  in  another  the  superior 
mesenfcery  was  ]>lufj|jed  at  its  oriiiee ;  and  in  the  third  the  artery 
was  blocked  by  a  portion  of  the  fibrous  clot  of  an  aneurysm  of  the 
aorta  near  the  diaphragm.  The  tti^mptoms  are  argent.  Quite  often 
diarrhea  is  present  from  the  first,  the  dejections  sometimef^  becoming 
hiood-tinged.  Soon,  however  the  characteristically  grave  symptomi^  of 
inteMinal  obstruction  supervene — viz.  great  pain,  vomiting,  and  consti- 
pation, with  excessive  tympanitic  distention  of  the  abdomen.  The  con- 
dition cannot  be  recognized  from  the  symptoms  and  physical  signs  on 
account  of  their  clo«e  resemblance  to  the  various  forms  of  obstruction. 
yet  its  probable  existence  may  be  inferred  in  the  presence  of  one  of  the 
known  causal  conditions. 
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INTESTINAL  ULCERS. 

DUODENAL   ULCER, 

Definition*=-A  smalt,  round  perforating  ulcer  of  the  duodenum, 
a  counterpart  of  the  gastric  ulcer  (iu\le  p.  761). 

Pathology- — The  morbid  characteristics  are  so  nearly  identical  in 
appearance  and  nature  with  those  of  peptic  ulcer  of  the  Btomach  thai 
they  scarcely  demand  a  separate  presentation.  The  seat  of  the  ulcer  is 
with  few  exceptions  above  the  orifice  of  tlie  common  bile-duct.  When 
these  ulcers  heal  the  resulting  cicatrix  produces  stenosis,  which  in  tarn 
leads  to  dilatation  of  that  portion  of  the  duodenum  back  of  it,  an*l  HnaU? 
of  the  stomach  also.  Progressive  cicatricial  contraction  may  completdt 
close  the  <lucttns  eommujuM,  and  in  like  manner  the  jiancreatic  duct  or 
the  portal  vein  may  be  occluded.  Protective  adhesive  inflammitioa 
between  the  duodenum  and  the  adjacent  parts  (pancreas,  gall-blid* 
der,  liver)  often  prevents  complete  perforation  of  the  duodenal  wall: 
when  perforation  does  occur,  however,  the  peritoneal  cavity  may  be 
opened^  causing  peritonitis,  or  a  fistulous  communication  may  be  estab- 
lished with  the  gall*bladder,  liver,  or  pancreas.     Rarely  the  direction  of 
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an  abscess  resulting  from  perforation  is  outward^  pointing  at  the  seventh 
intercostal  space.  In  n&aes  m  which  the  posterior  wall  of  the  duodenum 
has  been  perfi^rated  the  abscesses  burrow  through  the  mediastinum  into 
tbe  tissues  of  the  neck  and  open  posteriorly  near  the  slioulder-hlade 
(Loom is).  The  concurrence  of  a  gastric  and  a  duodenal  nicer  is  not 
infrequent. 

Etiology- — ^Thongh  the  duodenal  ulcer  has,  as  a  rule,  the  Banje  mode 
of  origin  as  the  gastric  ulcer,  the  fact  shouM  be  prominently  menlioned 
here  that  extensive  burns  of  the  skin-surfaee  of  the  body  are  *|iiite  prone 
to  be  followed  by  a  perforating  ulcer  of  the  duodenum,  i\hile  gastric 
ulcers  are  seldom  caused  in  this  manner.  To  explain  tills  form  of  ulcera- 
tion of  the  duodenum  is  difficult.  It  is  (juite  probable,  however,  as  in 
other  forms  of  duodenul  uud  gastric  ulcers,  that  the  circulation  is  arrested 
by  an  embolus  (from  decomposing  masses  of  blood)  at  some  point  in  the 
mucous  membrane,  the  aeiil  ga.*«tric  juices  subsequently  digesting  the 
part  that  is  thus  deprived  of  its  blood-supply-  In  confirmation  of  this 
view  we  may  mention  the  facts  that  these  ulcers  are  rarely  situHted 
below  the  point  of  entrance  of  the  dtirftiS  communis  into  the  duodenum, 
and  that  the  contents  of  the  portion  of  the  duodenum  above  the  mouth 
of  the  common  bile-duct  are  identical  with  those  of  the  stomach,  the  acid 
secretion  remaining  im changed  until  it  becomes  mixed  with  the  biliary 
and  pancreatic  secretions.  8ir  William  Gull  sugt^csts  that  the  situation 
of  tlic  ulcer  depends  somewhat  upon  the  fact  that  the  portion  chielly  im* 
plicated  is  so  mucli  more  fixed  thjin  the  rest  of  the  origan  that  one  can 
imagine  its  surface  becoming  abraded  during  peristaltic  movements. 

The  influence  of  sex  and  (fge  as  causal  factors  is  notable  and  in 
striking  contraj^t  with  their  import  in  gastric  ulcer*  In  the  latter  dis-, 
ease  most  instances  occur  among  young  females,  while  in  duodenal 
ulceration  they  occur,  as  a  rule,  in  males  between  the  thirtieth  and 
fortieth  years.  (If  64  cases  collected  by  Kraus,  only  0  suflerers  were 
females.  In  view  of  the  fact  that  the  pathology  of  gastric  and  duodenal 
ulcers  is  the  same,  these  differences  respecting  their  etiology  are  inex- 
plicable.  The  ratio  of  cases  of  gastric  and  duodenal  ulcers,  however,  is 
about  as  W  to  1  in  favor  of  the  former. 

ClitliCEl  History ^^— Perhaps  no  real  distinction  between  the  symp- 
toms of  gastric  ulcer  isnd  those  of  its  analogue  fiffccting  the  c]un<ienum 
can  be  said  to  exist  in  most  instances.  A  prohalde  diagnosis  of  ulcer- 
ation of  the  duodenum  has,  however,  been  repeatedly  made,  and  some- 
times verified  by  the  subsequent  nutopsy.  Inasmuch  as  the  essential 
synqiN^m  in  ulceration  of  the  duodenum— viz.  melena — occurs  not  in- 
frcfjueiJily  without  the  presence  of  marked  gastric  symptoms,  there  is 
great  danger  that  the  disease  un<ler  consideration  will  be  mistjiken  for 
other  afiections  of  the  intestine  in  which  this  is  also  a  prominent  .^ymijtom. 
Under  like  circumstances,  if  <hiodenal  ulcer  be  classeil  with  gastric 
ulcer,  there  is  great  danger  that  the  true  nature  of  njany  cases  will  be 
overlooked.  The  difference  in  the  symptomatrdogy  in  the  two  fcirms  of 
ulceration  is  owing  solely  to  the  difference  in  locality,  implying  a  differ- 
ence in  nervous  and  blood  supply. 

The  distinctive  diagnostic  features  of  this  disease  may  be  shown  by 
presenting  its  leading  symptoms  beside  those  characteristic  of  gastric 
ulcer  : 
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Duodenal  Olcem. 

Usually  occurs  between  30  and  4<)  yeaw^ 

except  when  due  to  external  burns. 
Males  are  morti  tVeqnent  siit!i?n^rt«  than 

females,  in  tlip  nrofnirtinn  of  Hi  to  L 
OuHL't  miifked  hy  tnteNtituil  hcimorrlisi;^*^ 

whicli  may  rfciir  at  intervals  uf  vary- 

hij^  diinitiun. 
Tlie   nielena  nmy  be  preceded   by  or  ae- 

(^0l^pa1ned  by  heumtemesiBf  thou|^b  not 

gene  rally  > 
Bluud   in   the  discharge js  often  is  brij^ht 

red,  profuse,  sometimes  dark»  and  tarry 

from    the   action  rd'  acid  chyme   when 

slight,  though  le?i*t  marked  than  when 

from  the  fitoaiaeh, 
Pahi    may  come    on    late^   two   to   four 

hoUFH   after  meah** :    more   often   it   is 

abt^ent.    It  is  localisied  in  the  right  hy- 

pochondritw;  regiori. 

Gastric  <Tises  of  maeh  greater  violenee 
and  without  reference  to  time  of  tak- 
ing lomL 

Hemorrhage  from  the  lioweln  in  apt  to 
occur  at  time  of  crises.  Vojuitiiig  les» 
frerpieTit. 

Jtuinriiee  occasionally  present  from  oe* 
chrKion  of  bile-duet. 

LesH  marked  improvement  after  diet  haH 
been   regulated. 

Painrul  point  is  either  in  the  same  area 
•      to  the  right  or  is  absent  altogether. 


G  AST  ate  Ctcta. 
May  occur  at  any  tige  after  childlio 
Fcmalea  are  the  chief  oufferen. 

Giu^trie  hemorrhage  i»  preceded  bj  <     _ 
gastrie  ^ymptoms^  aft  a  mh ;  il  ti  t^ 
to  l>e  more  severe. 

Blood  may  appear  in  the  ^xda,  luoatly 
after  hematemesiH, 

The  bloijd  in  the  dejectioti!«  U  darV  tad 
tarry  from  the  action  of  the  gMtrie 
juices. 


Pain  paroxysmal^  greatly  infloeacnd  hj 
talking  food  \  often  reli^reii  by  tt)«- 
ittng.  Paio  sharply  localised  in  iM 
epigaf'tric  region,  about  two  inehea  b^- 

low  the  ensiform  cartilage. 
Gas* trie  cri^cfi  coming  on  soon  tififr  tak- 
ing food. 

Vomiting  and  hemHtemc«ii»  apt  to 
at  culmination  of  ^.-rieies. 

Jaundice  absent. 

Unually  a  marked  improYemeDt  fbllowi 

regulation  of  diet. 
Boas  claims  to  have  discovered  a  naiofal 

point  over  thi;  tenth  aod  twelmi  w- 

tebrae,  on  the  left  side. 


Of  the  .symptom.s  iiientionefl  under  Duodenal   Ulcer,  the  intestinal 
bleedings  and   violent  crises  (in  whicli  the  pain  is  referred  to  the  righlj 
hyjjochondriutn,  and  comes  on  from  two  to  four  hours  after  meals)  are] 
the  mo8t  din  gnostic.     While  hemorrhage  is  the  leading  single  ssvmptnml 
in  this  complaint,  we  mu5*t  not,  in  attempting  to  estimate  its 
in  any  case,  neglect  to  eliminate  hemorrhoid's,  carcinoma,  i  i 
dysentery,  and  tinally  the  heniorrhngic  diathesis, — all  conditiims  in  which] 
melcna  occurs  as  a  cardinal  symptoin.      Recently  many  cases  havr  lH*ei 
reported  in  which  there  was  an  entire  absence  of  symptouis  tnitil  per-| 
foration  occurreil,  followed  by  rapidly  fatal  suppurative  peritouitis,     laj 
regard  to  these  accidents  we  may  refer  to  what  is  said  in  the  desrriptioaj 
of  the   latter  disease  {/nfra).     The  signs  of  dilatation  of  ibe  stumacb^} 
for  reasons  before  stated,  sometimes  Ibllow   the  healing  of  these  ulcers,! 
associated  usually  witb  chronic  gastro-duodcnal  catarrh,  the  latter  beiof  j 
due  to  mechanical   causes.      Rarely,   stenosis  of  the  duetiu  communtt^ 
takes   place   as   the   result  of  duodenal   ulcer;   it   is   caused   more  fre- 
C(uently  by  tumors   that   either   comfiress   or  occlude  the  lumen  of  ibtJ 
bowel.     The  symptoms  presented  differ  widely  from  those  due  to  ite-I 
iiosis  above  the  duct,  the  most  characteristic  being  the  continual  bark* 
ward  flow^  of  bile  into  the  stomach,  sometimes  attended  by  conslaolj 
vomiting  of  biliary  secretions.     As  in  the  case  of  gastric  nicer,  in  tfc«| 
duodenal  form  there  is  at  times  so  much  thickening  about  the  \mm  af  i 
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tbe  ulcer  as  to  give  rise  to  the  signs  of  tumor.  This  is  especially  true 
of  tliose  instances  in  which  the  base  of  the  ulcer  becomes  uttached  to 
adjacent  organs ;  in  such  cases  the  resemblance  to  malignant  disease 
becomes  striking. 

Prognosis p^T he  risk  to  life  is  greater  than  in  gastric  ulcer,  since 
then-  is  less  tendency  to  cicatrization. 

Tfreataieiit.— The  suggestions  mafle  in  the  treatment  of  gastric 
nicer  are  entirely  applicable  to  the  duodenal   form  also. 

Follicular  nloers  have  alrettdy  been  described  under  Catarrhal  Enteritis 
(t'ide  p.  TIH),  and  tliey  have  a  similar  pathology  and  etiology.  When 
present  in  goodly  numbers  they  give  rise  to  a  s^Toptom  peculiarly  their 
own,  and  hence  may  be  dignified  by  a  separate  though  brief  mention. 
The  symptoms  of  the  condition  urising  in  the  course  of  chronic  enteritis 
often  escape  ohservatiun  fur  a  long  time.  The  most  characteristic  man* 
ifestation  is  the  appearance  in  the  stools  of  conical-shaped  masses  of 
mucus  resembling  "'  boileil  sago."  Marked  weakness  and  emaciation 
rapidly  ensue.  Among  chihlren  the  disease  is  common  and  assumes  an 
aggravated  form,  the  little  sufferers  quite  frequently  reaching  their  end 
as  the  result  of  inanition.  An  unfavorable  termination  may  be  due  to 
perforation  followed  by  suppurative  peritonitis.  The  (reatwent  coin- 
cides with  that  of  chronic  enteritis. 

Stercoral  ulcers  are  the  result  of  the  mechanical  effect  of  hard  fecal 
scybala  (often  enteroliths,  due  to  a  deposit  of  lime-salts)  upon  the  intes- 
tinal mucous  membrane.  They  occupy  the  aides  or  tops  of  the  normal 
folds  in  the  colon. 

Symptoms. — There  is,  as  a  rule,  a  clear  history  of  chronic  constipa- 
tion, th(>ugh  the  physician  may,  notwithstanding,  be  called  on  account 
of  the  presence  of  diarrhea  ;  this  is  caused  by  the  retained  hardened 
feces  working  their  way  into  the  rectum.  A  digital  exploration  will 
now  clear  up  the  diagnosis.  There  are  tenesmus  and  colicky  pain  in 
the  abdomen,  the  latter  symptom  being  also  complained  of  when  no 
diarrhea  is  present.  The  piiin  often  occurs  in  severe  paroxysms  that 
may  be  attended  with  the  discharge  of  thready  or  flaky  mucus,  pus, 
and  sometimes  blood. 

Phpaica!  Erammation,^Vii\\mt\Anv  may  in  rare  instances  reveal  the 
presence  of  a  snusjige-shaped  tumor  an<l  sharply  localized  tenderness 
over  the  seats  of  ulcers. 

Enteroliths  may  lie  in  the  intestines  for  years  together,  or  they  may 
finally  be  discharged  with  the  stools.  The  ulceration  that  is  thus  caused 
often  passes  unrecognised. 

The  prognosis  is  good  if  the  condition  be  not  overlooked. 

The  treatment  consists  in  thorongbly  evacuating  the  bowels  by  salines 
and  simple  enemata,  persistently  used.  Subsequently  these  cases  are  to 
be  managed  ui  the  same  manner  as  other  non-specific  ulcers  of  the 
bowels. 

Simple  ulcerative  colitis  is  a  not  uncommon  complaint,  and  one  that 
is  frequently  associated  with  chronic  intestinal  catarrh.  The  ulcers 
may  be   quite  extensive,  removing  the  greater  portion  of  the  mucous 
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membrane,  though   in  several    instances  I  have  observed  cases  si 
Episeopal    Hospital  that  were  superficial ;   these  were  confined  mil 
Rolel y  Uf  the  mucosa.      The  muscular  layer  of  the  gut  wa«  greatly  hyp 
tro[ihie4  and  its  lumen  nicreasecl  in  every  instanee.     The  non*ulcenit*' 
portions  of  the  mucosa  looked,  in  part,  quite  pale,  and  in  part  quite  iUr[ 
Polypoid  growths  have  been  observed  situated  between  the  ulcere- 

The  etiology  is  obscure.     The  disease  is  met  with  most  freiiaeDtl' 
in  (persons  past  middle  life,  and  it  is  quite  probable  that  chronic  enteri 
sustains  a  eaiisal  relation.      Those  whose  constitutions  have  been  eufe 
bleil  by  previous  disease  or  an  unfortunate  hygienic  environment 
the  chief  sufferers. 

Sjrmptoms.— The  clinical  features  are  ill  defined  at  the  onset, 
are  often   erroneously  ascribcii  to  indigestion.     Diarrhea  (lienteric 
character)  is  its  most  prominent  symptom,  and  with  it  consti;>ation  m\ 
alternate.      Pus  and  bhjod  are  absent  with  the  rarest  exceptions.     Tli# 
general   health   soon   stiftVrs  greatly,   the  patient  becoming   >*eak  and^ 
emaeiateil. 

The  course  of  the  disease  shows  it  to  he  of  the  subacute  tjrpe.  tem 
in  most  cases  to  become  chronic. 

The  diagnosis,  apart  from  a  consideration  of  the  symptoms  above  ok 
tioned,  requires  the  elimination  of  difse  titer  if — -an  easy  task  as  a  rule, 

PrognoBis. — ^This  is  unfavoriible  tluringthe  earlier  stages  in  the  aged. 
The  stmng  innate  tendency  of  the  disease  to  become  chronic  must  be 
considered. 

The  treatment  embraces  (ti)  a  careful  regulation  of  the  diet,  consi 
ing  in  a  restriction  of  the  patient  to  liquids  and  semi-solids  during  th( 
acute  stage;  {h)  the  administration  of  a  gentle  laxative,  followinJ 
antiseptics  and  astringents  (bismuth  gr.  xxx — 2.0 — combined  with  sa 
gr.  ¥—0.8:^4^ — every  four  hours);  (r)  the  more  serviceable  local  meftsura 
in  the  form  of  enemata,  among  the  best  being  silver  nitrate  (gr*  |  ftd  |j 
— 0,016  to  32.0)  or  creolin  (2  per  cent.). 


i 


Solitary  Ulcers,^ — "  Two  instances  of  ulcer  of  the  cecum,  both  witi 
perforation,  have  come  under  ray  observation,  and  in  one  instance  s 
simple  ulcer  of  the  colon  perforated  and  led  to  fatal  peritonitis  "  (Oslrfi. 

The  diffuse  catarrhal  ulcser  is  inseparable  from  acute  enteritis:  xhr 
canoerous  nicer  is  alluded  to   under  the  latter  head. 
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Definition. — A  catarrhal,  ulcerative,  or  interstitial  inflamm&tji 
of  the  appendix  vermiformis.  It  must  be  confessed  that,  according; 
our  present  views,  appendicitis  is  a  surgical  rather  than  a  mc^licat  afl"^^ 
ti(in.  piirticularly  from  the  ^taniipoint  of  ireatment.  KnoAving  frym 
personal  experience  and  observsitiun,  huwever.  that  general  phvaician* 
are  constantly  meeting  with  cases  of  appendicitis,  vxb  prompt  clintcal  rtt- 
ognition  by  the  latter  is  not  only  a  matter  of  interest,  but  al^>  of  p 
practical  importance  for  twt  reasons:  First,  in  order  that  surgicaJ  'mvea 
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rentioii  can  be  instituted  at  the  proper  moment ;  and  secontlly,  because 
appendicitis  is  the  leading  serious  diseiise  of  the  intestinal  tracts 

The  term  ''appendicitis"  includes  the  affections  hiphUtia  (intiamma- 
tion  of  the  cecum)  and  peritjtphUtu  (a  similar  involvment  of  the  connec- 
tive tissue  behintl  the  cecum),  for  the  reason  that  with  few  exceptions 
when  the  symptoms  of  the  latter  affection?  are  presented  ihe  ap- 
pendix vermiformis  is  the  part  primarily  affected*  To  the  phyHiciinis 
and  surgeons  of  America  belongs  the  credit  of  having  first  established 
the  truly  important  rank   of  a]>pendicitis,' 

AnatomicaL— Without  any  known  function  the  human  ajijiendix 
vermiform  is  represents  the  remains  of  the  enormous  cecum  of  inferior 
animals,  especially  rodents  and  herbivora.  Clado  asserts  that  the  ver- 
miform appendix  is  kept  in  position  by  two  folds  of  peritoneum,  a 
meso-appendix.  which  is  atrached  to  the  iliac  fosf^a.  and  a  second  fold, 
perpendicular  to  the  first,  which  is  attached  to  the  posterior  portion  of 
the  small  intestine.^  A  lymphatic  gland  generally  occupies  the  angle 
formed  by  the  appendix,  cecum,  and  the  small  gut ;  this  receives  all 
the  lymphatic  vessels  of  the  aj>j>endix.  The  si/.e  of  the  latter  varies 
greatly.  Ferguson,^  after  nieii soring  200  appendices,  gave  as  the  aver- 
age length  4.\  inches  (11.4  cm.),  and  as  the  diameter,  that  of  a  No.  9  English 
gound — ^ahiiut  a  ipiarter  of  an  inch  (0.t>2  cm.).  Berry's  studies,  which  are 
partly  based  upon  personal  examination  of  lOH  bodies,  and  partly  upon 
comparison  of  his  own  results  with  those  obtained  by  other  investigators, 
gives  the  average  length  in  all  the  observations  as  9,2  centimeters  (3.6 
inches).  The  caliber  is  ordinarily  of  the  size  of  a  goose-tjuill.  Very 
exceptionally,  as  in  a  case  reported  by  8wan»  there  is  a  congenital 
absence  of  the  appendix.  Its  two  fibro-muscnlar  coats  (external  longi- 
tudinal and  internal  circular)  are  thick  :  its  mucous  membrane  contains 
lymphoid  elements  in  abundance.  The  blood-supply  is  derived  from  the 
ileo-colic  artery  at  the  valve,  a  single  branch  running  to  the  end  of  the 
appendix.  Shortly  after  middle  life  tbe  cavity  of  the  appendix  becomes 
obliterated.  Its  blind  extremity  jjoints  most  frequently  toward  the  spleen. 
The  appendix  may  He  behind  the  cecum,  and  sometimes  partly  to  its 
inner  side,  its  tip  almost  touching  the  liver  ur  the  gall-bladder.  In  not 
a  few  instances  it  dips  downward,  passing  over  the  brim  of  the  pelvis. 
There  is  no  atljacent  organ  to  which  it  may  not  become  adiierent, 
and  in  rare  instances  it  is  twisted  like  a  loop  around  the  small  gut, 
causing  constriction  or  even  stranguhiti«jn.  Hsler  mentions  one  case  in 
w  hich  the  appendix,  with  the  cecum,  entered  the  inguinal  canal,  curved 
upou  itself,  re-entered  the  abdomen,  and  wjis  adherent  to  the  wall  of  an 
abscess-cavity  just  to  the  right  of  the  promontory  of  the  sacrum. 

Pathology, — Three  pathologic  varieties  are  recognized  : 

(1)  Catarrhal  or  ObliteratiTe  Appendicitis. — This  may  he  acute  or 
chronic.  The  term  '' catarrhal  inflammation**  is  still  retained,  though 
scarcely  applicable,  since,  as  a  rule,  appendicular  inflamnuition  lends  to 
spread  tjuickly  to  all  the  coats,  including  the  serosa,      Obliterative  ap- 


^  Tlie  foilawmif  nume*^  will  limg  be  t'onnected  with  this  dl»eafle:  Pepper,  Fitf^  Mc- 
^iiTTMijt  porter^  Willani  Parker,  Weir,  Hiind,  HuJI,  Warren,  Keen,  Mfirton^  Prire,  J. 
William  Wliiie^  t)ejiver,  ^h?iitj.  and  manv  others,  *  Snjo%u!^  Ann\mi.^  voL  i.^  1893. 

*  *'Soiiie  Pmnte  regurding  the  Appendix  Vermiform ia,'^  Americxm  Journal  of  Mtdieal 
Seimcts,  Jao.,  189L 
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pendicitia  is  descriptive  and  \n  every  way  preferable.      The  meehtmkm 
of  the   iiitlainuiution   is   brieily  as   follows:    The   mesentery  being  too 
short,  the  exit  is  too  small,  and  in  eonse([uence  of  swelling  of  the  coftU 
(especially  the  mucous)  the  venous  return  is  greatly  imjK'ded,  then  tlit 
arterial,  followed  often  by  ahscess*fonuation.      In  the  female  a  branch  iji 
9uppoae»d  to  be  furnished  by  the  ovarian  artery^  making  a  more  {lerfed 
blooil-supply.   The  appearances  are,  in  the  beginning,  identical  withtho^ 
of  catarrhal  inflammations  elsewhere  in  the  bowel.     Within  twenty*four 
hours  all  the  layers  are  swollen,  w  ith  marked  cellular  infiltration,  causiag 
the  appendix  to  become  firm  and  often  rigid.     The  mucosa  may  be  *ie- 
nudt-d  of  its  epithelium  and   j)rest'ut  a  granular  surface.      The  external 
coat  (serosa)  is  usually  hyperemic,  and  not  uncommonly  the  eeat  of  frt^h 
ur   old   adhesions.     The   tube   may   become   completely   obliterated  bj 
pressure,  resulting   in  a  union   between   the  granular   surfaces,  in  liiis 
manner  rendering  subset [uent  attacks  impossible  (Hawkins).      It  is  in 
cases  in  which  this  fort^niate  result  is  not  reached,  however,  that  acute 
appendicitis  leads  to   the  chronic  form  with   relapses.      Two  additioail 
terminations  mux  be  observed  :   First,  an  obliteration  of  the  Inmen  maj 
occur  near  the  valve,  in  which  case  the  appendix  becomes  dilated,  and 
sometimes  enormously  so  (cystic)-     The  contained   liquid  may  be  either 
serous  or  purulent*      Second,  obi  iterative  appendicitis  may  lead  directly 
to  ulceration  of  the  mucous  membrane,  and  often   in   the  absence  of  i 
fecal   concretion   or   foreign   body.     Again,    the   cystic  appendix    mat 
ulcerate,  with  or  without  perforation.     Obviously,  the  more  marked  the 
stenosis  of  the  appendix   the  less  favorable  the  conditions  for  natunL 
drainage,    and   the   greater   the   liability   to   recurrences   of  attacks     ^ 
appendicitis.     This  variety  then  may  end  in   resolution,  compli^te  oblii 
enition,  stenosis,  or  ulceration,  and  the  latter  sometimes  in  perforati«W 

(2)  Ulcerative  Inflammation. — Like  the  preceding,  this  variety  maT 
be  acute  or  chronic.  It  may  be  a  sec^uel  of  the  obliterative  form,  and 
often  accompanies  chronic  obliterative  appendicitis.  More  common!?. 
however,  it  is  seen  in  connection  with  con^'relions,  and  iefis  fre^jnentlT 
with  foreign  bodies.  By  no  means  invariably,  however,  does  the  f*?*^ 
cnce  of   these  substances  excite   ulceration   of   the  appendix  i 

organisms  play  no   important  role  in  this  variety  (ritie  Etiology  ' 

suhmucosa  or  muscularis  usually  forms  the  base  of  the  ulcer.  The  ter- 
mination may  be  in  healing,  with  tendency  to  stricture.  When  obliter- 
ation is  complete,  dilatation  beyond  the  seat  of  the  latter  may  cll§^l^ 
Again,  tlie  ulcer  may  extend   in   depth   until   fierforati<»n   occurs.         ^M 

(S)  Interstitial  or  Parietal  Inflammation. — This  may  be  {irece^ied  isj^^ 
the  oblitt^rative  or  the  ulcerative  form,  which  may  be  fullow€Ml  liy  anemic 
necrosis  and  sloughing.     Concretions  or  foreign  bodies  are  often  found, 
though  specific  bacteria  are  of  greater  etiologic  importance.    The  i^raf  i 
most  common,  and  hence  the  most  important  lesions  are  the  gangrene 
whicli  are  rtsually  limited  to  a  circutiiscribcd  part  of  the  tube.    Interftiti 
inflammation  has  a  single  termination — perforation — and  leads  to  appeo^ 
dicular  peritonitis  of  a  virulent  and  infectious  type. 

It  may  be  that  neither  necrosis  nor  gangrene  may  8iipor%*ene.    When 
perforation   occurs,  (»ne  or  more  openings,  ranging  in  siato  from  oiie 
several  millimeters,  may  be  observed,  while  the  remainder  of  the 
ilix  may  present  no  abnormalities;  more  often,  however,  it  b  i\ 
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iujected  and  swollen.  The  appendix  may  slough  en  mtwae.  The  histo- 
pathologic changes  may  be  chiimcterized  by  intense  cellular  exudation, 
necrosis,  or  purulent  intiammation.  The  muscular  coat  18  hypertrophied ; 
the  arteries  show  obliterating  eudarteritis. 

Consequences  of  Perforation. — A  common  result  of  all  forms  of  appen- 
dicitis is  a  localised  peritonitis,  an<l  this  is  a  constant  effect  of  the  severer 
forms,  either  loadin<T  to  [a)  circumscribed  peritonitis  or  to  an  {/')  acute 
diffuse  peritonitis. 

(f/)  Circumscriited  Pertt4}Hitts, — At  first  the  surface  of  the  peritoneum 
IS  opaijue  and  velvety.  Soon  a  fibrinous  exudation  covers  the  appendic- 
ular peritoneum,  and  quickly  establishes  adhesions  between  the  appendix 
and  the  adjacent  partjs  (abdominal  wall,  intestinal  coils).  The  process 
may  not  proceed  any  further.  (icDerally,  however,  it  is  soon  followed  by 
a  serous  or  sero-fibrinoiis  exudation,  w  hich  becomes  sero-  or  fibrino-puru- 
lent,  and  often  forms  tlie  so-called  i>erityphlitic  abscess.  The  seat  of  the 
abscess  is  always  near  the  tube*  and  is  as  varying  as  the  position  of  the 
appendix  ;  its  size  is  also  extremely  variable,  as  it  sometimes  contains 
enormous  amounts  of  pus.  Among  the  most  common  locations  are^ — 
McBurney's  point,  the  vicinity  of  the  cecum,  the  coils  of  the  small  in- 
testines (near  the  umbilicus),  and,  more  rarely,  in  the  pelvis  helow. 
The  |ms  contained  in  the  abscess  is  rarely  thick,  grayish-yellow  in  color, 
and  emits  a  fecal  yihir ;  more  commonly  it  is  thin,  turbid,  dark-gray  or 

freenish  in  color,  and  Ijas  an  extremely  fetid  or  even  gangrenous  odor. 
'he  process  of  gangrenous  sphacelation  en  mattse  is  often  completed  after 
the  limiting  wal!  of  adhesion  has  formed,  when  the  entire  appendix  is 
found   free  in  the  pus-cavity. 

The  abscess  may  be  HubperitonenL  as  when  perforation  occurs  into 
the  retro'Cecal  connective  tissue,  and  the  term  *'  iliac  abscess ''  was 
formerly  applied  to  these  extra-peritoneal  purulent  collections.  They 
are  rare,  however,  since  the  early  operation  has  been  employed.  Their 
situation  and  dimensions  depend  upon  the  direction  taken  by  the  ap- 
pendix. The  latter  may  pa^ss  downward,  and  the  pus  is  then  apt  to 
accumulate  in  the  lower  part  of  the  iliac  fossa,  and  may  point  and 
finally  burst  in  the  neigtiborliood  of  Pou part's  ligament,  with  subse- 
quent recovery.  Occasionally  under  these  circumstances  a  fistula 
remains  for  an  indefinite  period  of  time.  The  appendix  may  touch 
various  abdominal  structures,  and  the  pus  in  fed  lowing  the  line  of  least 
resistance  may  cause  spontaneous  rupture  into  the  rectum,  bladder,  or 
the  vagina  wlien  it  points  inward;  and  into  tlie  perinephric  region  or 
into  the  pleural  cavity  (through  the  diaphnigm)  when  it  [mints  upward; 
or  even  into  the  cecum  or  colon.  The  contents  of  the  abscess  may  also 
find  their  way  through  the  abdominal  wall  in  the  vicinity  of  the  umbil- 
icus.  The  psoas  muscle  may  conduct  the  abscess  downward,  and  it 
may  then  point  at  the  hip-joint  or  gain  the  gluteal  regions  or  the  scro- 
tum, producing  the  so-called  "scrotal  appendicitis."  The  appendix  has 
also  been  fbuml  in  a  hernial  sac.  Among  the  rare  lesions  to  he  noted 
are  erosion  of  one  of  the  arteries  of  the  iliac  region  (causing  fatal 
hemorrhage)  and  pylephlebitis.  From  the  thrombi  in  the  mesenteric 
veins  in  the  latter  condition  infectious  emboli  may  be  conveyed  to  the 
liver,  giving  rise  to  hepatic  abscess;  this  occurred  in  a  case  of  my  own 
at  the  Episcopal   Hospital,  Philadelphia.     The  abscess  may  also  be  due 
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to  an  extcnsioQ  of  the  tbrombo-phlebitis  of  the  mesenteric  veins  tliit 
lead  from  the  apijemlix  to  the  i>ortal  vein.  Tlirombosis  of  tlie  iUuc 
veins  with  edema  of  the  corresponding  leg  may  iiho  arise,  and  these 
veins  may,  during  tbe  process  of  heal  tag,  become  compressed,  litii 
a  resulting  udenia  of  the  leg,  as  I  have  witnessed  in  two  causes,  ii 
rarely  happens  thai  suppurative  processes  are  both  extra-  awd  intra* 
peritoneal. 

(/*)  Artite  Diffuse  Perittmit h.^-This  foHows  perforation  when  previ- 
ous adliesions  have  not  taken  place  or  when,  having  formed,  tbey  yiehi 
(Tenerali/.ed  peritonitis  may  also  follow  the  circumscribed  form,  the 
le.sions  bein^  pro])agated  to  ihe  entire  membrane  by  direct  extension.* 
The  morbid  changes  are  those  mentioned  in  tbe  description  of  Acuta:; 
Peritonitis,  Since  tbe  early  operation  has  been  empIo3*ed  peritonitisi 
has  been  tbe  result,  uswally,  of  direct  pertbratioE  before  a  limiting  waJI. 
of  adhesion  has  been  formtnL 

Etiology. — Prediaposing  Causes. — (a)  Doubtless  there  ^re  eon^emt at 
»trut:tiinii  iiefett»  that  aid  in  tbe  production  of  appendicitis.  Among 
tbem  are  unnatural  length,  location,  and  arrangement  of  the  organ, 
and  peculiarities  in  the  development  of  its  mesentery.  These  facton 
tend  to  obliterate  the  lumen  of  tbe  cana!  by  producing  kinks  and  twistA, 
thus  favoring  tlie  collection  of  material  within  the  appendix*  (b)  Stnt^ 
turen,  particularly  near  tbe  cecal  end  of  the  tube,  and  adhesions  due  to 
old  inflammation,  especially  peritonitis,  operate  in  the  same  manner  as 
the  preceding,  only  with  greater  power,  {c)  Fecal  concretions  are  the 
main  cause  in  nearly  one  half,  and  foreign  bodies  in  eoDsiderabW  less 
than  one  (luarter.  of  all  cases.  The  calculi  form  in  the  appendix  it«df 
(Rocbaz).  Tbe  foreign  bodies  are  very  various,  and  consist  of  seeds, 
worms,  beans,  gall-stones,  pills,  bristles,  and,  more  rarely,  p^iinted 
bodies,  as  fish-bones  or  pins.  The  presence  of  fecal  concretions  and 
foreign  bodies  is  often  tolerated  by  the  appendix  without  symptoms  nr 
local  pathologic  changes ;  hence  they  are  looked  upon  rather  as  a  pn** 
disposing  than  as  an  exciting  cause  of  appendicitis,  {d)  llcerw  (tuber- 
culous, typhoid,  and,  rarely,  actinomycotic)  may  also  produce  this  affec* 
tion.  {e)  iStramififj  Effort h  and  Traumatmn, — ^Not  uncommonly  ex- 
cessive muscular  exertion,  traumatism,  or  jarring  of  tbe  body  &fi  in 
jumping,  act  as  favoring  causes.  (/)  Age, — The  diseaiie  ia  eftpeciallj 
freijuent  in  young  adults  between  the  fifteenth  and  thirtieth  real)!. 
It  is  not  v**ry  infVet|ueiit  in  cinldbnod,  however,  after  the  third  yt^i 
and  it  has  even  been  seen  in  persons  over  seventy  years  of  age,  (j/) 
*SV'j'. — Appendicitis  attacks  males  oftener  than  females;  this  fact  fa 
been  ascribed  to  a  supposed  inferiority  in  the  appendicular  blood-supply 
in  the  male  {ekie  supra).  (A)  iJaiftro'inte»tinttl  Ditsturhanee. — Indi*-- 
cretions  in  the  diet  may  precede  a  primary  attack,  and  are  of  parajnount 
etioh)gie  importance  in  tlie  recurrent  forms  of  tbe  malady.  (»)  HerrditpJ, 
^— That  this  ]>lays  no  mean  role  in  many  cases  of  appendicitia  I  hari 
long  felt  convinced,  Tbt-rc  may  exist  the  same  family  tenilencv  to  in- 
flammation of  the  lymphoid  fiillicles  of  the  appendix  as  to  a  Uka 
involvement  of  the  lymphoid  structures  elsewhere  in  the  body^ 
tbe  tonsils.  This  serves  as  the  explanation  of  those  cases  in  »bid 
rheumatism  and  uric-acidetnia  seem  to  act  as  causal  agenta.  {j)  E 
dence  to  show  that  influenza  and  other  affections  may  cause  ap^i^iidid 
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is  not  wanting,  {k)  It  is  not  improbable  that  poor  bhod*suppl}/  ]&,  after 
all,  the  leading  predispoi*ing  factor,  and  torsion  and  the  like  the  active 
cause. 

Bacteriology, — ^ While  it  is  true  tbat  in  many  instances  there  is  no 
apparent  exciting  cause,  yet  there  are  excellent  grounds  for  ascribing 
specJKc  pathogenic  properties  to  certain  micro-organ  isms.  The  com- 
bined results  of  several  experimentalists  tend  to  show  that  no  special 
organism  plays  an  exclusive  role  in  this  disease,  but  the  studies  of 
Horlenpyl  indicate  that  the  baeiilus  coU  eomwuni.'i  is  the  bacterium  most 
generally  present:  it  is  well  known,  moreover,  tbat  tb  is  bacillus  becomes 
pathogenic  when  it  escapes  into  tissues  in  which  it  does  not  naturally 
belong,  Biirlmeei  emphasizes  the  etiologic  importance  of  the  passage 
of  tlie  intestiriai  contents  into  the  peritoneal  cavity — L  e,  the  chemical 
factor.  Of  otlier  specitic  bacteria,  those  of  ff/phoid  and  tuhereulosiis  are 
not  UDcoramonly  found  to  be  present.  The  streptoeorcug  pi/otp'nes  may 
also  be  found  to  pruduee  the  most  virnleiit  infection,  and  the  stnphtfhiov- 
ciis  pffogenes  a  lire  m.  the  protean,  and  other  specific  organisms  have  been 
found.  The  great  frequency  of  appendicitis  is  rendered  appreciable  by 
the  numerous  favoring  factors  (including  the  congenital  conditions)  act- 
ing upon  the  appendix,  which  naturally  has  an  exceedingly  low  vitality  ; 
also  by  the  constant  presence  of  one  or  more  organisms  that  are  known 
to  become  palliogenic  in  the  jiresenee  of  a  slight  lesion. 

Clinical  History. — ^ Doubtless  many  cases  are  overlooked  because 
of  the  extreme  niiliiness  of  the  symptoms,  Tbese  are  often  attributed 
to  intestinal  indigestion  or  to  a  '"cold,"  to  which  the  patient  pays  little 
attention  unless  he  displays  unusual  susceptibility. 

The  onset  of  acute  appendicitis  may  be  slow  and  gradual,  but  oftener 
it  is  quite  suflden.  A  clear  history  of  some  obvious  cause  (an  error  in 
diet  or  muscular  effort)  may  be  obtainable.  Agiiin,  preceding  the 
onset  of  the  definite  symptoms  and  extending  over  a  day  or  two,  there 
may  have  been  certain  prodromes,  as  impaired  appetite,  nausea,  consti- 
pation, or  diarrhea.  In  slow  ciises  the  local  and  general  symptoms  are 
at  first  slight,  but  gradually  increase  in  severity  as  the  different  stages 
of  tlie  ilisease  are  evolved.  Indeed,  in  the  latter  class  tbe  patient  may 
go  ubout  bis  customary  duties  during  the  attiiek  with  ill-defmed  lational 
symptoms,  while  in  reality  suffering  from  periappendicidar  abscess. 
These  patients  run  two  serious  dangers — first,  spontaneous  rupture  of 
the  abscess  into  the  peritoneal  cavity  may  occur ;  and  secondly,  the 
slow  septic  absorption  may  suddenly  overwhelm  the  system.  As  a  rule, 
the  sudden  cases  lievelop  in  seeming  per[\'ct  health,  and  are  sometimes 
heralded  by  a  rigor  or  cliilliness. 

The  characteristic  features  of  the  invasion  are  abdominal  pain^fevfr^ 
tenderness  over  MeBurneys  pointy  vircwmscribed  resistance^  gastric  dis- 
turbances, and,  as  a  rule,  constipation.  The  pain  varies  in  intensity  from 
a  mere  feeling  of  soreness  to  that  of  the  most  agonizing  suffering.  It  may 
be  paroxysmal,  though  oftener  it  is  constant,  with  moderate  exacerba- 
tions. Severe  pain  points  to  an  involvement  of  the  peritoneum  and 
signalizes  a  danger  of  perforation.  At  first  the  pain  may  he  referred 
to  any  point  in  the  abdomen ;  later  it  becomes  more  distinctly  localized 
in  the  ileo-cecal  region. 

Elevation  of  Temperature. — The  exacerbations  may  at  first  touch 
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102°,  103°,  or  even  lO-'i^  F.  (38.8^-40,5^  C),  and  particularlv  inchiWj 
dreB  \  more  cotumonlj  they  ninge  from  100°  to  102°  F.  (37.7°-S8.8'  C] 
Tlie  degree  of  fever  h  uDrolialile,  however,  as  a  criterion  of  the  stnt-rityl 
of  the  case,  since  the  worst  cases  may  Lave  a  subBormal   teiuperaturej 
through  out. 
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1 11  re  t' hart  fjf  a  cikse  wi  ttpix-ndicltis.     M.  M ,  ii^tfil  tbirty-flve 

tniny,  by  t'ntf.  E  ljiplin?t\  iliucloAec!  cfttarrhftl  app^Diliclda  wltJi  • 


An  elevation  of  temperature,  however  trivial,  is  most  significuit 
pointing  aj?  it  does  to  itifianiniation  a^  the  cause  of  the  local  symptoms. 
The  pulse-rate  is  somewhat  higher  than  the  elevation  of  temf>eratTire 
would  lead  one  to  expect,  and  in  bad  cases  the  pulse  is  usually  much 
(juickened.  Sometimes,  however,  it  remains  at  80  to  90  per  minute^  and 
may  be  full  and  soft,  even  though  the  patient  be  practically  moribuiid 

Fixed  ti'udeniesif  is  practically  constant  on   pressure  over  a  limited 
area,  midway  on  a  line  between  the  anterior  superior  iliac  spine  and 
the  umbilicus  {3IeBurni'i/^s  poinf),  and  is  a  most  valuable  sign.     '^'**  J 
seat  of  the  tenderness  may  rarely  be  found  at  other  pointa^  depeniiH 
ing  upon  the  location  of  the  appendix.     I  have  twice  obserTed  h  it^ 
the   lumbar,  once  in   the   right   hypochondriac  region,  and  once  belo« 
the   usual   point,  in   the   right  iliac   fossa.     It  has  also  been   found  in 
the  umbilical   anr]  left  iliac  regions,    in  the   pelvis,   and   in  the  groifi^ 
In  several  instances,  altliougb    I   have  found  it  elsewhere  in  the 
stage,  it  lias  shifted  to  McBurney's  point  later.     On  the  other  hi 
it  may  move  from  the  usual  position  in  ca^^s  that  are  allowed  to  dr 
on*     When  the  sensitive  area  is  at  McBurney's  point,  as  is  the  nili 
the  gentlest    pressure  often  suffices  to  elicit  exijuisite  tenderne^.  ha 
when   it  is   situated  elsewhere   firmer  pressure   with    the   tinger-tip# 
usually  required.     Deep  pressure  always  reveals  localized  tenderne*  i 
some  point  in  the  abdomen  if  the  case  is  one  of  appendicitis.     Palp 
also  detects  an  abnormal  tenseness  of  the  right  rectus  abdomitiis  am 
i>n  or  about  the  second  day  a  t'irctimsenhfd  induration  iiianife»t«  ill 
followed  soon  by  a  fulness  and  swelling  tending  to  obliterate  the 
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eions  above  and  in  front  of  the  anterior  iliuc  spine.  The  position  of  the 
induratetl  area  varies  according  to  the  locution  of  tbe  appendix,  but  is 
usuallv  found  at  or  in  the  vicinity  of  McBiinicy's  point,  Sometimes  a 
resistant  mni^s  of  the  shape  and  size  of  an  eidarged  uppendix  impalpable. 
In  duch  cases  peritoneal  exudation  has  not  as  yet  occurred  to  any  ;irL'at 
extent.  In  some  cases  the  induration  is  diffuse  at  first,  but  iiBsumei*  the 
usual  circumscribed  form  later ;  it  may,  moreover,  be  so  deeply  seated 
as  not  to  he  appreciable*  The  degree  of  tenseness  of  the  two  recti  mus- 
cles— right  and  left™should  be  compared,  though  an  absence  of  tension 
of  the  right  rectus  does  not,  I  feel  certain,  eliminate  the  possibility  of 
appendicitis.  The  results  of  pemasian  furnish  no  certain  guide.  As 
a  rule,  the  note  on  light  percu.ssion  differs  from  that  on  the  opposite 
side;  on  deep  percussion  a  dull  tympany  or  a  circumscribeil  area  of  dul- 
iies«  can  be  outlined.  This  deadness  may  be  due  in  great  part  to  the 
presence  of  fecal  matter  in  the  adjacent  coils  of  intestine.  While  at  tbe 
Btart  tbe  abdomen  may  be  flattened  or  even  retracted,  tympanitic  dis- 
tention afterward  appears,  particularly  in  tbe  cecal  region,  giving  rise 
to  exaggerated  tympany  on  percussion. 

Less  characteristic,  though  still  of  diagnostic  worth,  are  certain 
other  symptoms.  At  the  beginning  vomiting  usually  occurs,  unless 
there  be  diarrhea,  and  is  attended  by  more  or  less  nausea;  it  may  con- 
tinue tbroughout  tbe  course  of  the  attack.  In  most  cases,  however, 
after  a  few  tits  of  vomiting  tbe  symptom  disappears,  though  it  may 
recur  if  errors  in  diet  be  committed  or  if  peritonitis  siipervene.  Ihiring 
the  attack  constipation  is  the  rule^  though  diarrhea,  which  sometimes 
precedes  appendicitis,  may  also  occur  at  a  late  stage  as  a  septic  symp- 
tom. There  is  anorexia,  and  the  tongue  is  conted.  The  decubitus  is 
dorsal,  with  the  right  leg  flexed.  Frequent  micttirition  (early)  aud  re- 
tention of  urine  (later)  are  not  uncommon,  tbe  urine  having  a  deep 
color-tint,  and  sometimes  containing  albumin. 

The  case  may  follow  a  mild  eourse,  terminating  in  resolution  with 
recovery;  or  it  may  be  of  a  severe  type  and  develop  perforation,  with 
the  formation  of  abscess  or  diffuse  peritonitis.  As  gra]diically  stated 
by  Fitz,  it  is  impossible  to  obtain  statistical  evidence  on  a  large  scale  of 
the  relative  frequency  of  these  alternatives,  and  bence  the  frequency  of 
treatment  of  appendicitis  by  abtlominal  section.  From  all  available 
data,  however,  it  would  appear  that  in  more  than  one-half  of  the  cases 
tbe  course  is  light  and  favorable. 

If  not  operatetl  upon  early,  tbe  fever  may  continue  for  three  to  five 
days,  and  then  subside,  with  simultaneous  abatement  of  the  severe  local 
and  general  symptoms  ami  with  the  establishment  of  convalescence, 
The  same  amelioration  of  the  symj^toms  may  be  brought  about  by  early 
free  purgation,  either  as  tbe  result  of  salines  or,  rarely,  spontaneously. 
Id  these  instances  resolution  takes  place  even  after  invasion  of  the  peri- 
toneum. Small  abscesses  may  be  absorbed,  and  usually  in  cases  ter- 
minating in  resolution  perforation  has  not  occurred.  Inlection  of  the 
peritoneal  membrane  directly  through  the  appendix  is  not  uncommon. 

In  nevere  attaeks  perforation  mag  occur ^  with  the  drvrhfpmvitl  of 
localized  peritoneal  abacegg  or  tfencralized  peritonitis  (vide  Pathology), 
and  it  must  be  remembered  that  cases  that  begin  gradually  may  also 
show  a  tendency  toward   perforation.     When  this  event  occurs  early  in 
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the  course  of  a  severe  attack  or  after  a  protructed  eh  I*  I  appendicitis 
gytiiptoms  of  local  or  general  peritonitis  are  superadded.  If  early,  ibe 
gymptonis  pointiog  to  peritonitis  are  intense;  the  abilomen  SHelUtjuickk, 
and  is  exuuisitely  tender,  thougli  the  physical  signs  of  a  tumor  ?»r<*  ^>*- 
sent.      The  temperature  often  falls,  and  the  characteristic  von.  I 

eireuliitory  eollap.se  appear.     Often  the  generalization  of  the  p.  - 

is  marked  by  less  violent  symptoms.  Starting  from  the  seat  of  circuni- 
scribed  inflammation,  the  pain  and  tenderness  propagate  themselves 
noticeably  from  day  to  day  until  every  p^irtion  of  the  peritoneum  biii 
hvou  invaded.  Besides  progressive  augmentation  in  the  local  featarv^*, 
including  the  pain,  there  is  a  gradual  failure  in  eurdiac  power,  a.«  shonit 
by  the  condition  of  the  pulse :  vomiting  also  returns,  and  at  last  becoajt-s 
fecal  Death  results  from  asthenia,  and  sometimes  suddenly  when  uu- 
anticipated.  If  perf  «ration  occurs  later,  sufficient  time  has  been  allowed 
usually  for  the  inflammation  to  become  circumscribed,  in  which  case  the 
localized  abscess  is  generally  intra-peritoneal ;  it  may,  however,  rart-ly 
be  extra-peritnneaL  The  local  symptoms  intensify,  the  jiain  hecoinet 
excruciating,  and  the  spot  of  tenderness  may  rapidly  extend  itself  in  all 
directions,  particularly  downward.  Vomiting  sets  in*  and  may  heci>B)e 
troublesome,  and  constipation  is  absolute,  not  even  gas  escaping  from 
the  rectum.     Retention  of  urine  is  common.  i 

FtLyaical  Eigna.—lfi^pcvtum  shows  distention  of  the  belly,  the  affected 
area  being  especially  prominent,  with  an  obliteration  of  the  natural  d»*- 
pression  in  the  right  iliac  region*  Palpation  discovers  induration  and 
great  tension  that  soon  yield  to  pressure  (doughy),  and  edema  of  tli^ 
skin.  If  the  abscess  is  superficially  seated,  fluctuation  may  be  appr< 
ciated  on  bimanual  palpation.  Deep-seated  tumors  are  not  uncoDimoo, 
however,  ami  then  fluctuation  is  detected  with  difficulty  or  not  at  alL 
An  examination  per  rectum^  with  a  view  to  determining  whether  ihf 
abscess  has  gained  the  pel  via,  is  highly  important.  Counter-pre^snne 
above  with  the  free  hand  aids  materially.  In  doubtful  cases  bimanuil'j 
pelvic  examination  should  not  be  neglected.  Percussion  reveals  duloi* 
if  the  abscess  be  superficial.  A  tympanitic  note,  however,  is  often  elici- 
ted, due  either  to  an  intervening  coil  of  intestine  or  to  the  gas  contaiu< 
in  the  sac  of  the  abscess. 

If  active  peritonitis  and  septicemia  <lo  not  develop,  the  couititutional 
as  well  as  the  local  symptoms  may  abate,  and  the  patient  leave  his  b«d, 
carrying  with  him,  however,  the  abscess.  The  latter  may  point  mm^ 
where  in  the  right  lower  cjuadrant  of  the  abdomen  or  in  the  himbar 
region.  There  is  also  a  strong  tendency  toward  spontaneous  niptiirr 
into  the  rectum,  bladder,  vagina,  or  cecum.  Often,  preceding  the  dii 
charge  of  pus  into  these  organs,  the  latter  display  marked  irritabil 
particularly  the  rectum  and  bladder.  There  is  always  the  dangler  tk\ 
the  contents  of  the  abscess  may  find  their  way  into  the  general  peril 
neal  cavity.  The  symptoms  af  hepatic  abscess  may  develop  at  an 
vanced  stage.  The  pus  may  traverse  the  abdomen  in  the  upward  " 
tion  until  it  touches  the  diaphnigm,  when  the  sy m[)toras  of  suhpkl 
abscess  may  be  manifested.  Extension  through  the  diaphragm 
now  occur,  causing  pleurisy  or  pericarditis,  and  a  pleuro-fecal  fii 
may  thus  be  established. 

The  general  symptoms  undergo  a  modificatioa,  due  to  the  9Ui 
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pmcem.  Rigors  or  a  decided  fhilHness  may  occur,  iJiarrLta  often 
succeeds  to  previous  constipation,  and  drenching  sweats  to  a  dry  skin. 
Improvement  and  even  spontaneous  cure  may  ensue  if  spontaneous  rup- 
ture into  one  of  the  outlets  of  the  body  should  occur.     The  fever  (Fig. 
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Flo.  59.— Teroperaturc-ehArt  of  a  < asv  of  appendicitis.    R,  t^ .  airvnl  nineteen  years ;  t jirrlnge- 

bijilder.    A  peritoneal  abseeu  wa&  found,  while  the  appendix  Was  becoming  gangrenous. 

59)  may  be  either  remittent  or  intermittent,  and  if  the  localized  infiam- 
matory  process  be  active,  the  usual  pronounced  features  of  septicemia 
are  predominant  in  the  clinical  picture.  The  latter  specially  grave  con- 
dition often  drifta  into  an  extreme  typhoid  state  with  a  hopeless  course. 
Diagnosis. — Typical  cases  of  appendicitis  are  readily  diagnosti- 
cated.  Their  recognition  rests  u|ion  a  few  cardinal  symptoms— viz.  tlje 
acute  development  of  severe  pain  in  ttic  right  iliac  fossa,  coming  on  in 
a  person  previously  healthy  and  usually  under  forty  years  of  age ; 
appendicular  tenderness,  unilateral  induration,  fever,  vomiting,  and  con- 
stipation, or,  more  rarely,  diarrhea.  Atypical  cases,  however,  may  offer 
great  difficulty,  at  least  at  an  early  stage  in  primary  attacks.  Often  the 
pain  is,  for  a  time,  referred  to  a  circumscribed  area  far  removed  from 
the  usual  site  of  the  appendix,  and  rarely  it  continues  without  a  cliange 
of  situation  throughout  the  attack.  In  the  latter  case  the  local  lesions 
may  occupy  the  usual,  though  oftener  they  have  an  unusual,  position. 
Thus,  when  the  pain  is  referred  "'  due  east/'  or  to  the  left  iliac  fossa,  w  ith 
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bilateral  induration,  the  appendix  will  be  found  in  the  pelvis  (DetTcr|, 
In  such  instances  a  rectal  and  a  bimanual  vaginal  examination  are  in 
perative.     It  should  be  an  unvarying  rule  in  all  cases  of  severe  abd<itn»l 
inal  pain  to  palpate  with  tbe  (inger-tip  every  square  inch  of  the  abdomettj 
if  neces.*ary.  to  find   the   lucjilixed  tenderness   when    it  iin  not  found  tlj 
McBiirney's  point,      The  degree  of  tenderness  sustains  u  ehise  rebition 
ship  to  the  severity  of  the  local  inHamnuition  as  long  si»  the  cuDditinl 
remains  strictly  localized,  but  this  relationship  is  lost  when  geiienliia^ 
tion  occurs.     With  the  appeanmce  of  a  circumscribed   indumtiou  aii 
of  the  intense  local  tenderness  and  pain  it  is  reasonably  sure  that  pel 
foration  either  has  occurreri  or  is  impending.      Perforation,  howevrr,' 
may  occur  without  local  induration,  and  even  after  suV>sidence  of  the 
acute  pain  and  excessive  tenderness.     Gangrenous  appendicitis  is  m4*tt 
deceptive.     The  very  acute  symptoms,  including  the  fever,  may  ilisftf- 
pear,  and  unless  the  physician  be  u|ton  liis  guard  the  patient  will  W 
considered  convalescent  and  be  allowed  to  go   about.      Rupture  of  the 
abscess  now  occurs  unexpectedly  into  the  peritoneal  cavity*  intestine^  or 
some  other  direction,  or  a  large-sized  abscess   develops  with  the  usual 
signs  and  symptoms 
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Differential  Diagnosis. —  Tf/phlitis,  and  espeaaUif  the  MaMmu}  of 
Feces  in  the  Ceeum. — These  are  truly  rare  conditions.  According  w 
McBurney,  99  per  cent,  of  all  typhi i tic  abscesses  are  of  appendicular 
origin,  and  of  400  autopsies  by  Einhorn  91  per  cent,  had  this  origin, 
Ball  and  others  have  performed  laparotomy  for  ulcerative  eecitis,  bat 
this  condition  cannot  be  recognized  during  life.  Stercoral  typhlitii  h 
discriminated  from  true  appendicitis  by  the  precedent  constipatioo^  ' 
which  may  become  absolute,  by  the  dragging  cliaraeter  of  the  pain,  the 
late-appearing  fever,  and  chiefly  by  the  physical  signs,  which  tnilicat*  ! 
the  presence  of  a  superficial,  sausage-shaped  tumor  that  18  often  doughy 
and  extends  vertically  from  a  point  near  the  right  costal  border  **soiidi- 
ward  **  through  the  ileocecal  region.  Percussion  elicits  dulnessover  ibe 
seat  of  the  tumor.  The  localized  tend<^rness  and  circumscribeil  rwi«l- 
ance  of  acute  appendicitis  are  wanting,  and  a  thorough  emptying  of  ih* 
large  intestine  usually  cures  stercoral  typhlitis.'  ^M 

Ht'ual  Volie. — -The  absence  of  fever  and  of  a  localissed  spot  of  tei^H 
derness  and  induration,  and  the  presence  of  hematuria  are  pointft  that 
ilistinguisb  this  affection. 

Indt4fe$tion, — Digestive  disturbances*  and  particularly  pain  and  vom- 
iting, accompany  appendicitis.     When  they  occur  independently  of  Ap 
pendicitis,  however,  tliey  can  be  relieved,  and   the  appendicular  region 
remains  free  from  fixed  pain,  tenderness,  or  tumor. 

Acute  Ifijlammatftm  of  the  (walf-f)iaddet\  with  Detention, — Tlilsgivi 
rise  to  a  superficial,  mobile,  pear-shaped  tumor,  with  or  without  jam 
dice — features  not  met  with  in  appendicitis.     Osier,  however,  uietitio 
a  case  of  the  sort  in  which  the  diagnosis  was  undeterndned  until  lap 
rotomy  was  performed. 

JWinephrit'  Afm*e8», — Without  a  clear  history  of  chronic  renal 
ease  or  of  nephro  lithiasis  the  differentiation  cannot  be  made  except  by 
exploratory  incision. 

^  tt  is  hljBrhty  iiivihabte  thnt  the  terra  "fttercoriil  t]rphlilu'*  u  bjhodtidoui  villi  dutok 

apiHfndicitiH  with  r?bitiiL>d  feeen  in  the  cecutD. 
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Carehiomft  nf  tftf  Large  InteHthie. — This  discriminates  itaelf  by  its 
peculiar  and  mure  clirunic  history. 

Acute  Pentfmitisy  due  to  Ovarian  or  Tubal  Dkeage. — ^To  eliminate 
these  conditions  the  results  of  a  careful  bimanual  pelvic  examination 
and  a  clear  antecedent  history  are  demanded  in  many  instances.  Right 
ovaritis,  owing  to  the  presence  of  pn^i,  tenderness  in  the  right  iliac 
fossa,  and  fever,  often  closely  simnlntes  appendicitis.  In  the  former 
tendrrne.ss  is  li«ss  pronounced,  and  the  organs  uf  utero-gestation  uinnifest 
certain  disturbances  of  function.  A  pelvic  examination  will  now  com- 
plete the  discrimination. 

Extra-uterine  Pregnanetf. — In  tlits  condition  the  menstrual  history 
furnishes  important  information.  There  is,  in  addition,  profound  col- 
lapse, due  t«i  hemorrhuge,  when  rupture  of  the  adhesions  occurs.  Ele- 
vation of  temperature  is  absent.  The  localized  tenderness  and  in* 
creased  resistance  are  lower  in  the  pelvis  than  in  appendicitis. 

Aeute  Tuberculous  Peritonitis. — As  in  a|>pen<licitis^  so  in  tuberculous 
peritonitis,  pain,  tenderness,  and  fever  are  present,  but  in  the  latter  the 
onset  is  more  gradual,  and  the  signs  of  tumor  and  increased  resistance 
in  the  right  iliac  fossa  are  absent.  Movable  dulness  may  be  present  in 
the  tubereiilou.s  affection*  an<l  not  in  apf>endieitis  until  the  peritonitis  has 
become  generalized.  The  lungs  are  generally  implicated  in  tuberculous 
peritonitis. 

Aeute  InteMinal  Obgfruction, — When  this  is  due  to  intussusception 
there  may  be  signs  of  a  tumor,  but  not  at  McBurney's  point ;  the  ten- 
derness over  the  site  of  the  mass  is  less  intense,  while  the  fre(|uent 
bloody  discharges  that  are  seen  in  this  condition,  accompanied  by  tenes- 
mus, do  not  characterize  appendicitis.  When  obstruction  is  caused  by 
«trangulation  stercoraceous  vomiting  is  apt  to  occur,  and  is  absent  in 
appendicitis.  Pain,  local  tenderness,  and,  not  uncommonly,  signs  of  a 
tumor  appear,  but  elsewhere  than  at  McBurney's  point.  Some  of  these 
instances,  however,  remain  obscure  till  the  diagnosis  is  set  at  rest  by  the 
Burgeon's  knife. 

Hip-joifit  Disease. — In  both  hip-joint  disease  and  appendicitis  the 
dorsal  decubitus  with  flexed  leg  is  noted.  If  the  patient  be  anesthet- 
ized, however,  full  extension  of  the  leg  and  a  normal  condition  of  the 
hip-joint  are  easily  demonstrable  in  appendicitis. 

T%fphoid  Fever, — Mihl  cases  of  appendicitis  with  accompanying  diar- 
rhea bear  a  close  superficial  resemblance  to  typhoid  fever.  In  the  latter 
afFectioHT  however,  the  onset  is  more  gradual  and  the  fever-type  more 
continuous  than  in  appendicitis.  In  typhoid  the  stools  are  somewhat 
peculiar,  the  spleen  is  swollen,  there  is  dulness  of  intellect,  bronchitis 
and  the  characteristic  eruption  attend. — all  features  that  are  absent  in 
appendicitis.  The  diazo-reaction,  if  present,  would  strengthen  the  diag- 
nosis of  typhoid,  and  a  response  to  Widal's  test  would  be  conclusive. 
In  ap[iendicitis  the  local  features,  and  in  typhoid  the  general,  are  pre- 
dominant, 

DietVs  Crises, — ^In  a  case  of  movable  kidney  which  I  saw  recently 
all  the  symptoms  pointeil  to  appendicitis.  An  operation  was  about  to 
be  performed  when  a  vsudden  subsidence  in  the  abdominal  swelling  and 
local  induration  occurred.  The  kidney  was  subserjuently  detected  in 
an  abnormal  location  {vide  Mobility  of  the  Kidney). 
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CHRONIC   APPENDICITIS. 
(RchtiMtfnf  Append iciiijf. ) 

Relapses  occur  in  nearly  oDtvLalf  tbe  total  number  of  perMos  wkol 
have  suffered  from  a  primary  attack  of  lij^pendicitis.     In  most  of  tbes#| 
eases  there  is  coii.stantiy  present^  slight  local  discomfort  during  the  iuA 
terval ;  in  a  smull  percentage,  however,  there  is  an  entire  freedom  fnin 
uneasiness.      The  loeal  syuiptoms   in  those  having  had   an   antec^letil 
peritonitis  are  more   pronounced  than  in  the  first  attack,   but  afit-r  a 
number  of  recurreuces  the  syuiptoms  are  likely  to  be  lees  severe  nllii 
each  aubse([uent  attack.      The  moi>t  constant  symptom  between  att^ck^ 
is  a  subacute  form  of  pain  that  is  liable  to  manifest  acute  exacerbations 
with  slight  fever.      Physical  fatigue,  a  strain,  and  errors  in  diet  causing 
gastro'ititestiual   disonler  are  very  likely  to  induce  a  relapsing  appends 
citis.      Chronic  appendicitis   strongly  favors  the  retention  of  fecai  ma 
ter  in  the  cecum*  tbus  forming  so-called  stercoral  ([fphlitU.     This 
ciation  was  formerly  mistaken  for  primary  typhlitis.     The  eharacteristio 
on  which  the  diagnosis  is  based  during   the  attack  are  similar  to  tho 
detailed   under   Acute  Appendicitis;  the  course  is,  however,  somcHhi 
more  condensed  than  that  of  the  acute  form. 

In  the  intervals  between  the  attacks  the  appendix  can  be  readily 
preciated  on  palpation,  the  method  employed  by  Edebohls  being  prefer 
able ;  '*  The  patient  lies  upon  his  back  with  the  examiner  at  his  side^ 
the  latter  places  his  right  hand  upon  the  patient's  abdomen  over  th 
right  rectus  muscle,  opposite  the  anterior  superior  spine  of  the  iliun 
and  presses  the  left  hand  upon  the  right,  so  that  no  force  is  used  b] 
the  riglit  hanrl  and  the  tactile  sense  of  its  fingers  is  left  undisturU 
Tlie  ban  I  is  are  tlrawn  slowly  out  ward »  allowing  the  contents  of  the  abda 
men  to  slip  from  underneath  them.  The  coils  of  intestine  can  be  fcF 
as  they  escape  from  under  the  hand  as  it  presses  against  the  po8teri< 
abdominal  wall/''  In  this  way  the  appendix  may  be  felt  ^s  an  elon 
gated  tumor  of  the  size  and  shape  of  tbe  little  finger*  If  there 
a  slight  exuilation  present,  tbe  appendix  often  appears  to  be  immed 
beneath  tbe  abdominal  wall.  It  may,  however,  be  deei>-se»te<l.  eve 
though  the  exudation  with  adhesions  be  absent.  Both  pain  antl  teaj 
ness  are  prououneed.  and  particuhirly  if  pus  be  present. 

The  results  of  chronic  appendicitis  upon  the  general  health  and; 
tritiofi  of  the  patient  are  (juite  noticeable,  and  tend  to  augment  a*  tji 
passes,  if  the  attacks  be  freijuent  or  the  intervals  between  them  gr«i^ 
shorter.      The  chief  symptoms  are  those  of  a  nervous  type;  emaciatja 
and  debility  are  also   observed.      The  associated  nervous  symptoiuj* 
those  of  neurasthenia.      These  patients  often  become  introspective 
exceedingly  irritable,   the  mental  condition  being  accountetl  for*  to 
great  extent,  by  the   consciousness  that  there  is  ever  the  danger  pfi 
fresh  attack   with   serious   possibilities, 

Diflferential  DiagrnosiS. — Careinonm  uf  thf  Ocum, — This  pre 
many  points  of  similarity  to  chronic  appendicitis,    I  have  under  my  \ 
at  present  a  lady  aged  sixty  years  euftering  from  chronic  appeniliciti 
whose  ease  had  been  diagnosticated  as  carcinoma  of  the  cecum,  and  for  I 
considerable  time  my  own  view  coincided  with  that  of  my  pretlece 
^  B.  Fari|uhar  turtle :    TwcnH^h  Venture  Praciioe  qf  Meditim^  vol  viiL 
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The  occurren€e  from  time  to  time,  however,  of  relapses,  during  which 
the  feces  were  mai?sed  in  the  cecum  and  fever  arose,  soon  indicated  the 
correct  diagnosis.  Besides  the  absence  of  periodic  attacks  of  fever,  the 
general  features— loss  of  tlesh  and  streiigtli,  unemia^ — are  more  steadily 
and  rapudly  progressive  in  carcinoma  of  the  cecum.  The  history  of  the 
mode  of  onset  also  aids  in  the  distinction.  Pain,  tenderness,  and  a  re- 
sistant tumor  are  common  to  both  affections- 

Hi/pof*hondrHitti»  and  ^/^^f^r/fi.— liypochondriasis  and  hysteria  may 
lead  to  the  manifestation  of  morbid  feelings  simulating  lljo^e  of  ajipendi- 
citis,  8ueh  t*ases  may  show  merely  a  greatly  exaggerated  uneasiness, 
or  such  an  increase  of  sensibility  as  to  cause  the  patient  to  eomjdain  of 
pain  in  the  right  iliac  fossa.  In  addition,  there  may  be  localized  ten- 
derness. I  recently  witiicssed  the  removal  of  the  normal  appendix  from 
an  hysteric  female  in  whose  family  two  genuine  cases  of  appendicitis 
had  occurred  not  long  previously.  Hypocliondriasis  and  hysteria  dis- 
tinguish themselves  by  the  antecedent  history  and  by  tlie  absence  of  a 
tumor-mass  and  of  increased  resistance  ;  there  is  also  an  absence  of 
localized  tenderness  if  the  patient's  attention  he  withdrawn.  In  such 
subjects  oxaluria  is  not  infrequent,  and  it  is  possible  that  irritation  of 
the  right  ureter  hj  the  passage  of  crystals  of  calcic  oxalate,  as  men- 
tioned by  Cabot,  may  explain  the  localizing  of  the  di&comfort  (Wood 
and  Fitx  *).  I  recently  saw  a  ease  of  this  sort  in  a  neurasthenic  med- 
ical student* 

RECtJBEEMT    APPENDICITIS, 

When  auccessive  attacks  occur  in  the  same  individual  at  inten^als 
varying  from  several  months  to  a  year  or  more,  each  new  attack  is 
spoken  of  as  a  reeurrent  ap pen  die  it  in.  Severe  attacks  may  succeed 
light  ones,  or,  conversely,  mild  recurrent  may  follow  severe  prece^ling 
attacks.  I  recall  several  cases  in  which  rudimentary  appendicitis  (indi- 
cated merely  by  colicky  pain)  occurred,  and  lasted  from  a  few  hours  to 
a  day  or  two.  Often  the  illness  is  too  trivial  to  lead  the  patient  to  con* 
suit  a  doctor.  An  absolute  diagnosis  demands,  besides  the  subjective 
symptom,  pain,  the  presence  of  localized  tenderness  (with  or  without 
induration ).  and  elevation  of  the  temperature.  In  several  subjects  of 
rt-'Ciirrent  appendicitis  formerly  under  my  care  the  last  attack  occurred 
three  or  four  years  ago.  That  each  new  attack  may  be  the  last  i» 
always  to  he  remembered. 

Prognosis*— In  forming  the  prognosis  in  a  given  case  of  appendi- 
citis the  same  rules  may  be  followed  as  in  the  ease" of  acute  infectious 
diseases,  since  to  the  latter  category  this  afTection  probably  belongs.  To 
estimate  the  severity  of  the  type  of  infection,  however,  is  not  a  simple 
matter.  Unlike  many  of  the  acute  infectious  diseases,  the  height  of 
the  temperature  and,  to  a  lei^ser  degree,  the  rate  of  the  pulse  are  un- 
reliable guides  in  appendicitis.  Broadly  speaking,  however,  in  the 
severer  forms  the  local  process  exhibits  a  strong  tendency  to  sju^eatl  \ 
the  temperature  and  pulse  are  relatively  high,  and  tend  to  rise  with  the 
progress  of  the  affection.  These  are  tlii"  cases  that  su|j|mrate  or  rtsitlt 
in  perforative  peritonitis  (often  rapidly  spreading)  and  in  jjrricecal 
abscesses.     They  are  among  the  gravest  of  known  conditions.     Of  this 

*  Ty*e  FrcuAict  of  Mefficine,  |i,  Si*6. 
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fatal  group  of  eases  not  less  than  68  per  cent,  die  before  the  eighth  itj. 
The  development  of  fufmifutfit  prntoitititt  or  of  a  peritoneiil  abscess  after 
purrtiTJitiuii  is  attended  by  a  falling  teniperanire^  though  subseqaentlr 
the  hitter  may  muunt  high  ur  become  markedly  irregular. 

On  the  other  hand,  in  the  mild  types  that  are  included  in  the  name 
f*afffrrha!  ajrpf'nilicith  recovery  is   tljc  unvarying  rule.     These  lighter 
cases  often  lead  to  adhesive  peritonitis~a  circumstance  that  sireii^h- 
ens  the  view  that  tlioy  are  of  an   infectious  nature.     The  tenm 
is  only  moiienitely  elevated  as  a  rule,  and  the  (lulse^rate  coi  i 
itigly   ijuiekened.      Both  pulse    and    temperature    indicate  marked   iin-  j 
[irovement  on  the  third  or  fourth  day,   while  the  pain  and  localized 
tenderness  disappear.     In   this  connection   the  deeeptiveness  of  gan- 
grenous cases  must  be  recollected  {tide  au/tnu  Diagnosis).     The  com* 
plications  that  are  most  likely   to  arise  and  other  points  of  prognoe*] 
tie  ^significance   have   been  fully  stated  in  the  Clinical   History*     The] 
general   mortality  of  appendicitis   is   about    14    per   cent.    (Fiti).     Im- 
proved  methods,    chielly   surgical,  of   dealing   with   the   disease  have,! 
bowev^er,  greatly   reduced    its  death-rate.      The   prognosis  in  chronic 
apiH'ndicitis  is  most  uncertain ;  after  the  patient  has  survived  sevenl 
attacks  it  is  on  the  whole  more  favorable. 


Treatment  of  Appendicitis. — Whether  imminent  danger  of  per- 
foration exists  or  not^  the  physician  who  is  called  to  a  case  of  append]-] 
citis  should  rc«(uest  the  services  of  a  competent  surgeon.     Few  surgecNlSj 
subscribe  to  the  doctrine  that  all  cases  reijuire  operation,  but,  since  it 
may  become  necessary  to  operate  at  any  hour  of  the  affection,  the  UtM 
should  help  to  settle  the  important  ijuestion,  ^'When  is  operative  inter- 
ference dcmauded  in  the  individual  case  ?"     The  physician  who  does  ftol] 
pursue  the  course  above  recommended  falls  short  of  his  duty,  both  toward  I 
the  patient  and  toward  the  surgeon  on  whose  skill  he  relies  to  safely  rrf] 
move  the  source  of  danger.     It  nmy  be  that  a  surgeon's  fears  are  soni<>-| 
times  grounilless,  but  I  am  convinced  that  there  is  much  truth  in  the  state-] 
ment  that  physicians  too  often  invoke  the  aid  of  the  surgeon  when  the ! 
patient  is  beyond  hope  of  recovery.     Snrely,  in  a  ilisease  that  so  ofteJi 
baflles  both  physician  and  surgeon,  suddenly  developing,  as  it  sometimea , 
does,  a  fatal    virulence   without  previous  unfavorable  symptomfi.  theri 
should  stand  guard  together  from  the  moment  the  ease  is  diagno0ticali«1 
or  jippendicitis  is  strongly  suspected- 

With  rare  exceptions,  I  tliink  surgical  interference  should  be  recom* 
mended.     The  indication  for   immediate  operation   is   undoubted  in  all 
cases  of  acute  appendicitis,  whether  marked  by  sudden  and  screre  ©r| 
mild  invasion-symptoms,  if  seen  at  the  beginning  of  the  attack.     Obri- 
ously,  the  conditions  are  less  favorable  for  operation  after  a  case  lii 
progressed  to  the  beginning  of  abscess-formation — L  e,  from  the  third  uA 
the  fifth  day  of  the  illness.     It  is  at  this  period  that  the  peritoneal  in*! 
tlammation  tends  to   circumscribe  itself  by  the   formation  of  adhtii^ion 
which  are,  however,  not  yet  strong.     Hence,  as  Richardson  hm»  grapb 
jcally  stated,  it  is  *'  too  late  for  an  early  operation,  and  too  early  for  a  mir] 
late  operation,'*  since  tliere  is  great  risk  of  infecting  the  general  [jeri- 
toneal  cavity.     Whether  it  is  wise  to  allow  the  appendix  to  remain  aftff 
adhesions  have  been  formed  in  some  cases,  and  to  merely  drain,  deanacpJ 
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and  pack  tbe  csvity,  cannot  be  discussed  here.  The  very  mild  attacks 
that  clevelop  in  the  course  of  chronic  appendicitis  after  numerous  previ- 
ous and  improperly  treated  seizures  need  not  excite  alarm.  Under  such 
circumiitances  operation  should  be  undertaken  between  attacks,  when 
the  mortality  is  praetieatly  ml.  On  the  other  hand,  in  eases  that  have 
been  allowed  to  drag  on  until  general  peritonitis  has  set  in,  with  threat- 
ened or  actual  collapse,  the  operative  treatment  might  as  well  be  aban- 
doned. Finally,  the  mo><t  ardent  advocate  of  immediate  operative  treat- 
ment is  sometimes  compelled  to  rest  satisfied  with  medical  measures. 
Such  cases  are  those  in  which  there  are  associated  chronie  allVctions 
(advanced  diabetes.  Bright 's  disease),  not  to  speak  of  those  in  which 
the  patient  refuses  to  submit  to  an  operation. 

GMeneral  Management. — The  patient  should  be  kept  in  bed  in  a  quiet, 
well-ventilated  apartment,  and  in  no  affection  is  the  value  of  abmlute. 
rest  in  the  treatment  of  intlammation  greater  than  in  appendicitis.  The 
diet  should  be  liquid  and  nutritious,  eonsii*ting  cbiefl}^  of  panereatized 
milk  and  concentrated  broths.  All  articles  of  fjod  that  tend  to  undergo 
fermentative  changes,  and  all  carbonated  drinks,  should  be  prohibited, 
since  they  increase  meteor  ism.  The  patient  should  be  under-  rather 
than  over-fed*  At  the  etart,  and  particularly  if  a  sausage-shaped  tumor 
be  present,  intestinal  irrigation,  ofl-repeated  with  a  view  to  removing 
the  fecal  matter^  must  be  carried  forward  assiduously.  8aline  laxatives 
(Roehelle  salts,  3ij — 8.0 — every  hour  or  two,  preceded  by  a  dose  of 
castor  oil  or  a  few  fractional  doses  of  calomel)  are  to  be  administered 
until  the  evidence  of  their  action  upon  the  bowels  has  been  definitely 
noted*  There  almost  never  exists  a  contraindication  to  the  use  of  aaihte 
aperients  at  the  onset  of  the  attack,  and  they  constitute  the  best  known 
means  of  obviating,  as  well  as  limiting,  the  spread  of  peritonitis  by  de- 
pleting the  portal  system  and  emptying  the  bowels*  If  commenced  early, 
they  may  be  continued  throughout  in  doses  sufficient  to  produce  two  or 
more  dady  evacuations.  In  the  event  of  a  developmrnt  of  evidences  of 
peritonitis  with  ptis-formation,  salines  should  be  pushed  vigorously,  unless 
an  operation  can  be  promptly  performed.  1  am  aware  that  many  authors 
advocate  withholding  purgatives  when  indications  of  suppuration  appear, 
but  I  have  yet  to  see  a  case  in  which  perforation  has  followed  an  active 
saline  treatment.  I  avoid  the  ust-  of  high  enemata  in  progressive  cases^ 
since  they  are  more  apt  than  salines  to  induce  rupture  of  the  sac. 

As  regards  the  use  of  opium  professional  opinion  is  not  united, 
though  a  general  tendency  toward  the  liujitation  of  its  use  to  the  mini- 
mum amount  necessary  to  alleviate  pain  is  happily  noticeable :  unless 
demanded  by  excessive  suffering  it  had  better  be  omitted  altogether. 
When  necessary,  it  is  best  ailministered  hypudermically  in  the  form  of 
morphin  (gr,  i\  I  -0.00«54-0.0081).  The  greatest  objection  to  the  use 
of  opium  is  its  effect  in  veiling  the  symptoms  that  assist  the  physician 
in  forming  a  judgment  as  to  the  peculiarities  in  the  case. 

Local  Meaaiures, — The  suspended  ice*bag  is  an  excellent  means  of 
combating  the  pain,  and  often  obviates  the  necessity  of  an  internal  use 
of  opium*  Instead  of  the  ice-bag,  cloths  wet  in  cold  water  may  be 
applied  and  changed  every  few  minutes.  In  the  early  stage  a  few 
leeches  may  be  beneficial  in  their  effect  upon  the  local  inflammation. 
Blisters,  however,  are  rarely  advisable,  and  are  particularly  objection- 


826 


DISEASES  OF  THE  IflGESTIVE  SYSTEM, 


able  should  the  patieDt  afterward  be  submitted  to  an  operation.     Mild 
forms  of  counter-irritants  (mustard- paste)  are  preferable,  though  these  ] 
also  render  the  fikiii  and  underlying  tissues  hard  and  leathery* 

Management  of  Convalescence. — The  patient  should  not  be  allonei] 
to  leave  his  bed  for  several  days  after  the  disappearance  of  all  !SJinp<] 
toms ;  even  the  mihlest  forms  of  exercise  should  not  be  undertaken 
at  least  one  week  suhse([uent  to  getting  out  of  bed.  During  con^ 
eence  the  diet  must  be  carefully  guarded,  and  the  bowels,  at  all  ba 
kept  in  a  soluble  condition.  It  is  ijuestionable  whether  drugs  will 
in  the  absorption  of  the  exudate  or  assist  in  resolution.  Gentle  and  per-J 
sistent  counter-irritation  with  preparations  of  iodin  will  be  found  aMfiiLj 
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INTESTINAL  OBSTRUCTION. 

( Ileus.) 

Definition. — An  acute  or  chronic^  complete  or  partiaU  occluBioo  rf 
the  intestinal  oanaL 

Pathology  and  Etiology.^ — ^The  causes  of  intestinal  obstmelii 

may  be  divided,  at  once  most  simplv  and  practically,  into  the  (1) 
and  (2)  ekronie  forms.  In  the  former  variety  the  narrowing  or  cio«ttir» 
develops  very  suddenly  or  rapidly,  and  usually  in  the  small  bowel ;  in  the 
lattt'r,  the  lar^e  bowel  is  commonly  affected  by  pathologic  conditions  that 
itevt^iop  slowly  antl  gradually  and  narrow  its  lumen  ;  the  latter  canditions 
usually  occur  in  persons  of  advanced  years. 

Acute* — [fi)  Strangulation, — In  the  order  of  frequency,  this  is  fint 
among  the  causes  of  acute  intestinal  obstruction.  It  is  produced  mo«t 
often  by  hands  of  adhesion,  the  result  of  a  former  recent  or  remote  peri- 
tonitis, and  is  most  commonly  situated  in  the  right  iliac  fos4?a.  Incar- 
ceration of  the  bowel  from  flexions  and  Jidhesions  not  rarely  follows  upon 
abdominal  section  for  the  treatment  of  pelvic  disease  in  women 

The  usually  free  end  of  Meckel 's  diverticulum  is  sometimes  attach' 
to  the  abdominal  wall,  and  may  thus  cause  constriction  of  a  loop 
bowel.  This  diverticulum  is  the  remains  of  the  fetal  omphalo-me^i 
teric  duct,  and  arises  from  the  ileum  about  half  a  meter  (l.W  ft,)  from 
the  ileo-cecal  valve.  A  similar  constricting  band  is  formed  by  a  coni 
representing  one  or  more  of  the  obliterated  omphalo-mesent^ric  vefls»eU, 
The  adliesive  attachment  of  the  free  end  of  the  appendix  vermifortnit 
may  also  form  an  opening  through  which  the  bowel  may  be  caught 

Internal  strangulation  (hernia)  may  be  the  result  of  forcing  :i  poi 
of  bowel  through  a  slit  in  the  omentuio  or  mesentery,  or  into  peritoi 
diverticula  and  openings,  such   as  the  d nod eno- jejunal   fos^^a  {Frrit^i 
retro-peritoneal  herma)  or  the  foramen  of  Winslow. 

Dia|ihragmatic  hernijp  are  not  of  extreme  rarity,  and  may  be  eit 
of  congenital  or  traumatic  origin.    Most  cases  of  intestinal  straiigulatii 
occur  in  males  during  early  adult  life. 

(ft)  IntuMHiiiiireption. — InviUjinalioH  is  the  descending  '*  t4>le6ccipiii|[  of 
one  section  of  the  bowel  into  another,**  probably  caused  by  a  circ^in- 
scribed,  irregular  peristalsis  of  the  intestine.  The  effect  of  the  lattrr 
state  in  producing  invagination  maybe  either  a  thrusting  forward  <»f 
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the  receiving  portion  by  a  contraction  of  tlie  longitudinal  muscular  coat 
(Xothnugcl),  01"  a  thrusting  inward  antl  downward  of  the  portion  imme- 
diately above  by  meant?  of  an  increased  or  sjiasmodic  peristaltic  action. 
Thus,  a  eylindric  or  sausage-shaped  tumor  resulti?,  varying  from  a  half 
inch  to  over  a  foot  (1.3-30  cm.)  in  length.  The  layers  met  with  in 
intussusception  are  the  outer  or  receiving,  called  the  ifttussuseipieuit, 
the  middle  or  returning  layer,  and  the  inner,  called  the  intUHHUMrcptutit, 
The  seat  of  invagination  is  most  commonly  at  the  ileo-cecal  valve,  though 
it  is  often  found  in  either  the  ileum  or  colon  alone.  Sometimes  the  in- 
tussusception occurs  and  is  detected  in  the  rectum,  A  lateral  or  partial 
invagination,  more  or  less  chronic,  may  also  occur,  due  to  the  attachment 
of  a  tumor  within  the  bowel. 

The  intussuscepted  portion  of  intestine  is  usually  the  scat  of  perito- 
neal adhesions  and  considerahle  tumefaction,  so  tlmt  in  pronounced  cases 
the  parts  are  so  firmly  agglutinated  that  reduction  is  wellnigh  impossi- 
ble* The  engorgement  may  pass  into  an  intense  local  inflammation, 
with  final  necrosis  and  sloughing,  and  even  the  discharge  per  rectum  of 
the  invaginated  portion  ;  or  a  fatal  termination  may  be  ushered  in  hy 
perforation  of  the  bowel 

Intussusception  occurs  most  frequently  by  far  in  children  prior  to  ten 
years  of  age,  in  whom  also  the  disease  is  more  acute  than  in  adults. 
Males  are  more  subject  to  invagination  than  are  females. 

Invagination  is  asserted  to  be  an  occasional  consequence  of  the  ope- 
ration of  circular  enterorrhaphy  and  of  lateral  anastomosis  hy  plates 
(Robinson).* 

{e}  Volvulufs. — Twists  of  the  intestine  are  met  with  most  commonly 
at  the  sigmoid  flexure  of  the  colon.  An  unusually  long  or  relaxed  mes- 
entery predisposes  to  the  condition,  so  that  the  axis  of  twisting  may 
either  consist  of  the  mesentery  itself  or  fretiuently  of  the  bowel.  Not 
rarely  the  pedicle  of  the  volvidus  contains  both  a  twist  and  a  sharp  bend 
in  tbehoweU  causing  complete  acute  strangulation.  The  latter  condition 
may  be  pronounced  in  such  cases,  or  at  least  be  hastened,  hy  the  accumu- 
lation of  the  intestinal  gas  and  of  masses  of  feces,  or  by  bowel-adhesions 
to  an  adjacent  stump  of  omentum  (Niebenling).  The  passive  reactive 
pressure  of  the  coils  of  intestine  and  of  the  abdominal  walls  tends  also 
to  further  confine  the  enormously  dilated  an<l  twisted  loop  of  bowel  to 
its  abdominal  state.  Knots  mav  be  formed  by  the  association  of  loops 
of  the  ileum  with  each  other  or  about  the  jjcdicle  of  a  twisted  cecum. 

Here,  again,  males  between  ftirty  and  sixty  years  of  age  have  been 
observed  to  be  especially  the  subjects  of  volvulus. 

Chronic. — («)  Fecal  Impaetion, — Intestittal  VoneretioHH. — Accumula- 
tion cif  feces  (coproitaHw)  is  a  common  cause  of  intestinal  obstruction, 
the  impaction   taking  place  usually  in  the  cecniu  or  sigmoid  flexure. 

Though  not  infrequent  in  chilflren,  fecal  obstruction  is  more  common 
in  adults  (particularly  in  females),  in  the  hysteric,  the  tlemented*  and 
the  hypochondriac.  Congenital  dilatation  of  the  colon  may  predispose 
to  coprostasis,  and  an  actjuired  dilatation,  which  in  some  cases  becomes 
enormous,  is  often  the  result  of  paresis  of  a  portion  of  bowel  caused  by 
over-dit*tention  for  a  long  periotl  of  time.  The  retained  fecal  masses 
may  become  hard,  but  for  some  time  permit  the  ])assage  of  soft  or  liquid 
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material  throut^h  tbe  interstices  of  the  aceunuilation,  until  finallv  eithrr 
eom}iiute  obstruction  tiikes  }>lrice  or  the  conditioD  is  relieved.  So  sefen? 
aiay  the  obstruetioo  prove  in  some  cases  as  to  result  in  iiiflaiiimatiQ4i, 
ulcenition,   iirul  even  perforation  of  the  bowel. 

Amoijrr  other  causes  of  obstruction  due  to  abnormal  contents  m%j 
be  mentiorjed  entarolithg.     These  are  intestinal  concretions  formed  of 
various  nuclei,  as  gall-stones,   hardened  feces,  phosphates  of  lime  &tid  j 
niat;nesia,   various  foreign  substances,  and   organic  derivatives.     Bills  | 
of  tangled  asearides  may  mass  sufficient ly  to  cause  obstruction, 

(lall-stones  not  infre([uently  become  impacted  in  the  duodenojejunal 
or  ileo-cecal  regions  after  ulceration   through   tbe  duct,  except  in  the  j 
case  of  very  small  stones,  which   enlarge  subse<iuently  by  accretjon. 

Foreign  bodies,  as  pins,  buttons,  coins,  fruit-stones,  may  also  causc  | 
obstruction  of  the  bowLd.  It  is  stated  that  even  insoluble  mineral  < 
medicines,  as  bismuth  or  magnesia,  have  caused  obstruction  by  aocti-j 
mutation  in  tbe  intestines, 

(l*)  Tiimor». — Tumors  cause  a  form  of  chronic  obstruction  that  may  at 
any  time  develop  suddenly  into  the  acute  type.  They  may  do  so  either 
as — (1)  new  i/rowths  in  the  wall  of  the  intestine  itself,  or  by  (2)  emi^ 
pre%mm  and  traction  from  withont^  Again,  the  intestinal  neoplasms 
may  be  mfilifpiant  or  henit/n  in  nature*  Careinama  of  the  bowel  is  il 
once  the  most  fre(|uent  and  important  of  these.  It  may  be  either  cir-  i 
cumscribed  and  annular,  causing  a  gradual  narrowing  of  the  bowel- 
lumen,  or  a  diffused  infiltration  of  tbe  intestinal  wall,  commencing 
either  in  tbe  mucosa  or  in  its  glands  (cylindric  epithelioma)-  It«mo0l 
common  seat  of  growth  is  tbe  large  bowel,  about  the  sigmoid  flexure. 
The  mesenteric  and  retroperitoneal  glands  are  usually  secondarily 
affected.  Ulceration  of  the  bowel  and  catarrhal  inflammation  of  thtl 
mucous  membrane  above  tbe  carcinoma  may   coexist   late  in   life. 

Sarcoma   usually    attacks    the   small    bowel,    starting    beneath    thej 
mucosa,  and   is  of  the  recurrent   variety*     Regional   infection  of  tlitj 
mesenteric  and  retroperitoneal  glands  (Loiateins  cancer)  is  also  a  nsttal 
conse<[nence  of  sarcoma.      It  may  occur  in  children  or  in  young  adalts. 

Benign    tumors   may   be   polypoid,    adenomatous,    fibromatous, 
lipomatous.      Intestinal  obstruction  due  to  compression  or  traction  maj  ^j 
be  caused  by  tumors  (omental)  or  by  adhesions  of  tbe  pelvic  viscera.       ^M 

(r)  Vkntrieial  ntricturen  cause  chronic  intestinal  obstruction,  as  after ^^ 
the  healing  of  various  ulcers,  the  cicatrices  of  which  slowly  contract. 
Cicatricial  stenosis  of  the  colon  is  commonly  due  to  the  cicatrisation  of 
dysenteric  ulcers.  In  the  rectum  the  stenosis  is  usually  a  result  of  ft 
sypliilitic  lesion.  Tuberculous  and,  very  rarely,  typhoid  ulceration  may 
be  followed  by  stricture  of  the  small  intestine.  ^J 

{d)  Oongenital  stricture  is  rare,  and  is  more  purely  surgical  than  tb^^| 
preceding  cases.  It  is  often  an  occlusion  or  an  imperforate  conditioa  ^^ 
of  the  anus  (atreithi  ani),  and  is  only  mentionable  in  this  connection. 

(e)  Pa  rem  s  of  Pcristalitis. — This  condition — called  also  ady  mimic  o4- 
sfructton — ^wbile  it  is  a  functional  affection,  is  held  to  be  either  a  cir- 
cumscribed  or  <liffuse   paresis  of  the  intestinal    muscular  coat.     It  is] 
caused  by  some  such  inflammatory  disturbance  as  enteritis  or  peritonitis^  j 
or  even  by  the  manipulations  employed  in  prolonged  abdominal  sections. 
In  such  cases  the  obstruction  is  due  to  an  accumulation  of  feces  and 
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ga.<*es  in  the  paretic  portion  of  the  bowel,  causing  marked  tympunites, 
vomiting,  and  constipation. 

Special  Pathology. — The  pathologic  changes  that  accompany 
nearly  every  form  of  intestinal  obstruction  are  brieliy  stated  as  follows: 
Accumulative  dilatation— with  hypertrophy  in  chronic  cases — of  the 
intestine  above  the  seat  of  disorder,  and  an  emptiness,  narrowing,  and 
even  atrophy  below  the  obstruction.  The  affected  walls  of  the  bowel 
are  inflamed,  and  there  is  a  surrounding  acute  or  chronic  peritonitis. 
Catarrhal  and  sometimes  diphtheritic  inflammation  of  the  mucosa  may 
develop.  Gangrene,  ulceration,  and  perforation  of  the  bowel,  with 
resulting  generalized   peritonitis,  may  also   ensue. 

Symptoms. — Acute  Ohstniction, — There  is  suddenly  developed  ab- 
dominal pain  that  may  follow  some  abmpt  or  severe  exertion.  Early 
vomiting  and  absolute  constipation  are  also  conspicuous  and  important 
symptfims.  If  the  obstruction  is  high  in  the  small  bowel,  distressing 
hiccough  and  eructations  may  precede  the  vomiting.  Except  for  the 
possible  discharge  of  the  intestinal  contents  below  the  seat  of  obstruc- 
tion, the  constipation  is  usually  complete  and  obstinate.  Accompanying 
the  latter  condition  there  is  tympanites,  which  is  most  marked  in  oh- 
Btruction  of  the  colon.  Intermittent  and  colicky  at  first  (partial 
obstruction — Treves),  the  pain  soon  becomes  agonixing  and  constant. 
Vomiting,  also,  alternating  with  painful  retching,  is  more  constant  and 
severe  after  several  hours.  The  material  at  first  ejected  is  gastric  and 
mucous;  it  then  becomes  bilious,  and  finally  is  characteristically  ster- 
coraceous,  due,  most  probably,  to  the  putrid  decomposition  of  stagnated 
contents  above  the  obstruction. 

The  f'tmfftitKtiomil  sipfiptojits  develoj>  early,  are  intensely  threatening 
to  life,  and  cause  rapiii  and  profound  depression  and  collapse.  The 
pinched  and  pallid  features,  cool  and  moist  skin,  llippocratic  expression, 
rapid  and  feeble  pulse,  the  usually  subnormal  temperature,  shallow  and 
accelerated  breathing,  marked  thirst,  scanty  urine*  great  anxiety  and 
prostration, — all   indicate  the  gravity  and  danger  of  the  condition. 

The  phtfsu-al  elimination  will  discover  a  swollen,  extremely  tender, 
and  tympanitic  belly.  Exaggerated  peristalsis  of  the  intestine  above 
the  obstruction  may  be  visible  on  tlie  surface  of  the  abdomen,  liov- 
borvgmi,  gurgling,  and  splashing  may  be  heard  on  auscultation. 

Cironic  Obstmctioii, — The  symptoms  are  more  dependent  upon 
the  special  causes  operating  than  in  acute  obstruction.  The  fact  that 
early  in  the  case  only  partial  obliteration  of  the  intestinal  lumen  may 
be  rightly  inferred  in  many  of  the  chronic  forms  of  obstruction  has 
given  rise  to  the  discriminating  terra  of  tufeHtinal  ('oristnrfion.  In  gen- 
eral, the  clinical  history  is  one  of  increasing  and  intractable  constipa- 
tion, sometimes  alternating  with  diarrhea,  due  to  catarrhal  infiammatinn 
of  the  mucosa  above  the  obstruction.  Paroxysms  of  colicky  pain  and, 
later,  augmenting  t^nnpanites,  vomiting,  and  prostration,  attend.  These 
symptoms  may  merge  suddenly  into  those  of  the  acute  form  of  obstruction. 
'fhe  bowel*movements  in  chronic  obstruction  are  irregular,  infreijuent, 
slight,  and  sometimes  accompanied  by  pain  and  tenesmus.  The  stools 
consist  often  of  small,  hard,  ribbon-tike,  or  scybalous  masses,  and  may 
contain  blood  and  mucus.  When  the  stenosis  is  in  the  small  intestine, 
the  constipation  is  less  apt  to  occur  on  account  of  the  fluidity  of  the 
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contents.     Sometimes^  unil   particularly   in   old   people,  the  rectam  be- 
comes distended  witli  burdened  nccuraulatioD^  of  fecesi;  there  is  lu  such 
ciLses  a   constant  feelinrr  of  fnlness  and  a  Larassing  desire  to  defecftta,! 
but  tbe  atteniptH  thereat  are  ineHwtiial,      The  pain  of  fecal  impaetioq 
niay  be  due  either  to  colitis  or  to  peritonitis,  and  may  be  referred  to  th« 


regions  of  the  cecum  ur  siijmoid  Hexure, 


In  malignant  and  in  cieatrieiai  stenosis  there  are  a  prolongefl  i  . 
variable  history  of  constipation,  occasional  vomiting.  localtxe4  pain 
iiieteoriam,  and,  in  canccrani?  cases^  the  develo[iujent  of  the  chamcterij 
tic  cachexia  and  the  progressiva  emaciation. 

P/tf/Mt-al   Mrffrnhfiitinit. — Inspecti^ui  shows   the  abdomen  to  be 
tended  from  meteor  ism,  the  movements,  and  contour  even,  of  the  coil 
of  intestine  in  active  peristalsis  above  the  seat  of  stricture  being  evi-^ 
dent.     A  tumor  or  the  throbbing  aorta  (excited,  perhaps,  by  pressure 
of  the  distended  bowel   or  growth)   may  be  palpated.     Tympany  and 
borborygraons  noises^  may  also  be  noted. 

Diagnosis. — Locality  of  the  Obstruction. — (iiveu  the  symptomit  r>fJ 
a  sudden,  severe,  and  exacerbating  pain   in   the   abdomen  ;  of  markeil, 
and  later  feculent,  vomiting;  of  absolute  constipation  and  of  tym^ianitc 
and  profound,  early,  systemic  depression, — a  diagnosis  of  acute  intestiui 
obstruction   may  be  easily  made.     The   determination  of  the  seat  of  1 
trouble,  however,  is  often  very  difficult.     First  may  be  meutioueil  thftl 
differential  diagnosis  between  obstruction  occurring  in  the  small  and  ial 
the  large  intestine.     It  may  be  noted  of  the  former  that  vomiting  ucciml 
early,  is  scantyt  and  later  fecuient,  while  in  the  latter  there  is  less  vom- 
iting and  tiie  vomitus  is  seldom  feculent.     Again,  in  obstruction  of  the 
small  gut  the  clistention   is  both  less  marked  and  higher  situated*  while 
in  that  of  the  large  gut  tympanites  is  often  ijuite  marke*!,  is  more  cen- 
tral, is  associated  with  tenesmus,  and  sometimes  with  mucus  and  bloi>d. 
If  the  cause  of  obstruction  lie  a  tumor  or  stricture*  the  locality  may  bi» 
auccessftilly  palpatetl  or  tbe  lower  limit  of  the  active  coils  of  Lypertro- 
phied  intestine  may  be  <le fined. 

In  stenosis  of  the  tluodeniim  or  jejunum,  owing  to  the  stagnation 
and  decomposition  of  albuminous  substances,  the  products  of  which 
(indol  and  phenol)  are  absorbed  and  partly  excrete»l  by  tbe  urine,  use 
may  be  made  of  the  discovery  of  increased  amounts  of  indican  in  the 
urine  for  diagnostic  purposes.  On  the  otiier  hand,  in  stenosi**  of  the 
large  intestine  the  urinary  test  may  be  negative,  since  the  albuminoas 
elements  of  the  intestinal  contents  are  absorbed  before  they  reach  the 
stenosed  portion  of  bowel,  where  stagnation  and  putrefaction  can  take  place* 

Examination  p^'r  rfetnrii  with  tbe  finger  or  with  the  rectal  tube,  by 
means  of  liquid  distention  or  gaseous  inflation  of  the  colon,  may  enable  «* 
to  determine  tlie  seat  of  obstruction  in  certain  cases.  The  detection  of  a 
deeply-seated  incarcerated  hernia  (in  the  abdominal  fossae  and  poucfae«« 
diaphragm,  or  obturator  foramen)  is  often  made  only  postmortem. 

Nature  of  the  Obstmction. — Tbis  is  ever»  more  difficult  of  discovrry 
than  tbe  preceding,  Tbe  following  causes  of  obstruction  with  their 
differentiation  may  be  referred  to  in  attempting  a  diagnosis:  Strang- 
hitio}}  often  affords  a  previous  history  of  peritonitis  or  abdominal  sec^ 
tion  or  of  recurrent  attacks  of  abdominal  pain,  occurring  mosUj  ia 
young  adults.     Early   feealoid   vomiting  is  common. 
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Intu9»U8ceptio7i  usually  gives  n  negative  previous  history.  The  sud- 
denness of  the  attack,  without  appreciiible  cause,  ocenrring  in  a  ehiUl, 
anil  associated  with  colicky  pain,  tenesmus,  and  the  presence  of  mucua 
and  bloody  i*tools,  suid  of  an  elongated  cylindric  tumor  in  the  light 
iliac  or  uiubilical  regions,  however,  render  this  condition  easy  of  diag- 
nosis in  some  instances.  It  is  to  be  noted  that  absolute  constipation 
and  meteorism  here  are  unusuaL  The  intussusception  may  be  felt  in 
the  rectum. 

In  volvidus  it  may  be  helpful  to  elicit  a  history  of  former  constipa- 
tion ami  flatulence,  with  evidences  of  atony  of  the  bowel,  in  persons  of 
advanced  years,  along  with  marked  abdominal  tympany,  tenderness 
over  a  distended  coil,  which  may  perhaps  be  outlined  (Wahl),  a  rigid 
abdomen,  and  sometimes  dyspnea  from  great  gaseous  distetilion. 

The  history  in  cases  of  fecal  obstruction  is  nearly  always  one  of 
obstinate,  habitual  constipation,  and  occurs  especially  in  females  and 
neurotic  subjects.  The  onset  is  gradual ;  pain  is  less  acute ;  and  tym- 
pany and  fecal  vomiting  are  less  prominent  and  late  in  appearance. 
Fecal  masses  in  the  colon  and  rectum  may  be  palpated,  and  even  in- 
dented, particularly  in  the  cecal  and  sigmoid  flexures,  Dulness  is 
present  on  percussion,  with  slight  tenderness  over  the  tumor. 

(Jbslruction  due  to  hm;e  enter oiiths  or  forev/n  hodk»  may  be  only 
surmised ;  especially  is  this  true  when  symptoms  of  appendicitis  arise. 

Bih'art/  valculi  may  give  a  history  of  previous  attacks  of  hepatic  colic 
and  jaundice. 

In  the  chronic  obstructive  form  of  stricture  of  the  bowel  due  to  cica- 
trices or  neoplasmata  the  history  of  dysentery,  tuberculosis,  sarcoma^ 
or  carcinoma  should  be  considered.  The  detection  of  an  irregular  tumor 
and  the  cancerous  cachexia  point  to  malignancy. 

In  obstruction  caused  by  intestmal  paresij^  there  is  generally  a  history 
of  a  previous  enteritis,  peritonitis,  or  celiotomy.  The  abdomen  is  smooth, 
though  tympanitic  throughout,  antl  there  is  no  perceptible  peristalsis. 

Not  rarely  it  will  be  of  therapeutic  as  well  as  of  diagnostic  imj>ort- 
ance  to  ascertain  whether  an  attack  of  acute  obstruction  is  primary,  or 
whether  it  is  the  terminal  exacerbation  of  a  chronic  condition,  such  as 
carcinoma  of  the  bowch  Here  a  study  of  the  past  history  of  the  patient,  as 
well  of  the  present  sign.s  of  a  probable  nature,  will  afford  considerable  aid. 

DiffereEtial  Diagnosis. — Acute  intestinal  obstruction  must  be  discrim- 
inated from  a  e  u  tf  </  e  n  rra  Uze  d  pe  riton  it  is , 

AcuTB  Genekalizep  Peritoxitis.  ArrTE  IxTESTiNAL  Obstruction* 

JCtiolmff/, 
There  is  a  history  of  causal  conditions  or      There  is  a  history  of  previous  chronic 
diaea^s  (ulcer,  appendicitis,  pelvic  in-         obstruction   or  hernia.     (The  age   of 
fection).  the  patient  if  it  be  intneausceptjon.) 

St/mptoms. 
An  early  and  CO naid crab le  rirtp  of  temper-      No  early  nj*e  (except  in  volvultiH),  but 


ature;  later  variable  or  may  be  absent. 
Pain  more  continnoas  and  tliSuse. 
VomLtin>r  is  characteristic^  but  not  ster- 

coraceous. 
Collapse  occurs  later. 
Slight  increafle  of  indicoji  in  the  urine. 


later  with  tidvent  of  peritfinitis. 
Pain  in  short  paroxyfiioH  and  lofalixed. 
Vomiting  becomes  characteristically  ster- 

coraceons. 
Earlier  onset  of  ooUapse. 
Excessive  indieanuria,  particularly  when 

the  fltnall  intestine  is  obBtructed* 
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Phyncal  Sign*. 
Detention   of   the   abdomen   is   usuurDj      h^m  marked  (somettmet  portm), 


tJie  filKstruction  be  sitiuited  in  Uwl 

Pr4>i«cnt  and  pronounced  when  ^  i 

of  obBtruetion  it^  low. 
Tt'iidernesK  localized, 
L4388  eommoD,  due  t<^  e^eood^ry 

uitit*. 
Lotid  ^rur^ling  and  flplashiiig  toondf  \ 

diljle  OD  auscultation. 
Not  ISO  if  oj>erated  upon  earlr 


general  and  marke<i. 

Visible  peristaltic  waves  abeent 

Ttjnderness  general. 
Sitj^ns  of  effusion  appear. 

Auscultation  negative. 

Pfi^gnosifi  almost  liopeiess. 

It  must  also  be  differentiated  from  acute  enteritis,  in  which  (piixtic 
lurly  when  due  to  tt^xii*  uilnerals)  there  is  more  apt  to  be  diarrhea  wi|| 
considerable  iducu.s  and  hlood,  on  elevated  temperature*  id  tense  ga»tr 
pain,  associated  with  traces  of  the  poison  in  the  voinitus^  a^  well  a^  wid 
its  effects  on  the  oral  mucous  memhraiie,  and  an  absence  of  luarki 
tympanites  and  feeal  vomiting,  'riiere  are  i\\m  localized  puin*  tende 
ness,  and  ttimor,  or  there  may  be  collapse. 

The  various  forms  of  abdominal  mlu\  as  enteralgia,  hepatalgia* 
nephralgia,  should  not  he  mistaken  for  acute  intestinal  obstruction 
considering  the  history  of  the  eases,  the  character  and  locality  of 
pain^  and  the  absence  of  such  symptoms  as  obstinate  constipation 
vomiting,  early  collapse,  intense  local  pain  and  tenderness. 

Course,  ComplicationSp  and  Prognosis. — A  ca^e  of  acut^ 
structiou  usually  tennitiates  within  from  two  to  seven  days.  The  chron 
form  may  hist  weeks,  and  even  months,  with  progressive  emaciation 
anemia,  utitii  the  siiperaddition  of  more  or  less  acute  symptoms,  lastiii 
from  ten  to  fourteen  days.  As  a  rule,  the  prognons  is  wholly  unfavof 
able,  and  especially  in  the  acute  cases.  The  chronic  forms,  due  to  fe^ 
or  other  impaction,  often  recover  with  the  discharge  of  the  distndnnj 
intestinal  contents.  Life  may  be  [irolonged  by  surgical  interference  in 
certain  cases  if  tliey  are  taken  in  their  inception* 

Vomplicationi*  that  may  occur,  as  secondary  peritonitis,  fmugrent^ 
perforation,  septico-pyemia,  and  enteritis,  are  all  grave,  and  aniy  tend  to 
hasten  the  tlissolution. 

Treatment. — Whilst  the  treatment  of  intestinal  obstmctioii  if 
sooner  or  later  essentially  surgical,  attention  to  the  medical  aspect  f« 
frenuently  of  prime  importance.  The  first  indications  for  thcra]^ 
interference  in  acute  obstruction  are  presented  by  the  pain  anu  ;.^* 
ineesaant  vomiting.  The  former  is  to  be  met  by  hypodenuic  injectioiii 
of  morphin.  which  at  the  same  time  tend  to  arrest  the  excessive  pen* 
stalsis.  For  the  vomiting  no  other  measures  are  comparable  to  ^astrte 
lavage  an<l  starvation.  It  is  well  in  most  cases  to  withhold  food  for 
some  hours  to  prevent  retching  and  aggravation  of  the  condition.  The 
lavage  is  strongly  advised  by  Kussmaul,  who  claims  that  both  the  tc^nsioA 
above  tlie  seat  ot  stricture  and  the  inordinate  peristalsis  are  thus  jtre^J 
diminished  and,  exceptionally,  cured.  It  may  be  repeated  every  tix 
hours.  A  <liagnosis  of  intestinal  obstruction  having  been  made  with- 
out hfiving  learned  the  cause  or  character  of  the  obstruction,  catbarties 
slioultl  absolutely  not  he  given  If  it  has  been  determined  tliat  fecal 
impaction  is  the  trouble,  it  is  still  prudent  to  avoid  purgafires  tmtil  tlM 
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main  mass  has  been  moved,  as  in  many  cai^en  there  are  both  paresis  and 
intlammation  at  the  seat  of  iiu|>action,  .su  that  this  class  of  agents  would 
thus  be  useless*  if  not  harmful.  High  rectal  injections,  copious,  steady, 
and  regularly  repeated,  are  to  be  practisedj  using  for  this  purpose  pre- 
ferably -*  a  warm  saline  solution  of  olive  oil''  (particularly  if  scyhiila 
be  present)  administered  while  the  patient  l^  in  an  inverted  poj^ition 
by  means  of  a  fountain  syringe,  so  that  the  flow  is  readily  controllable. 
The  abdomen  should  be  methodieally  kneaded  (a  valuable  a<ljnnct  in 
the  procedure)  and  the  patient  at  timers  well  shaken.  This  method  of 
treatment,  by  hydrostatic  pressure,  can  and  must  be  carried  forward 
without  undue  violence,  and  if  it  be  unsuccessful,  the  inteHtines  are  to 
be  inflated  from  a  large  india-rubber  bag  with  air  or  hydrogen  gaa 
(SennJ,  of  which  two  to  three  gallons  may  be  cautiously  introduced. 
Thorough  manipulation  of  the  abdomen  from  below  upward,  particularly 
if  it  be  a  eas^  of  intussusception,  may  be  combined.  In  the  latter  con- 
dition inflation,  early  and  perse veringly  applied,  cures  the  majority  of 
instances.  In  cases  of  intussusception  or  strangulation  of  the  bowels 
these  efforts  should  be  continned  for  twenty-four  hours,  when,  if  the 
coDdition  is  not  relieved,  immediate  operation  is  to  be  encouraged  and 
advised.  Although  the  statistics  of  Fitz  show  the  mortality  in  cases 
without  operation  to  be  lower  (69  per  cent.)  than  with  operation  (83 
per  cent.),  I  am  convinced  from  personal  observation  that  the  less  favor- 
able results  from  abdominal  section  would  not  obtain  if  it  were  per- 
furuied  in  due  time.  To  relieve  the  excniciating  tympanites  the 
plunging  of  a  fine  trocar  and  cannula  into  the  intensely  distended 
bowel,  as  in  case  of  volvulus,  may   be   re<|uired. 

In  chronic  obstruction  the  treatment  of  the  underlying  or  etiologic 
conditions  and  various  complications  is  to  be  conducted  on  general  prin- 
ciples. Additionally,  the  patient's  dietary  is  to  be  arranged  witii  care, 
and  the  bowels  moved  with  unfailing  regularity,  by  the  use  of  unirri- 
tating  laxatives  and  enemata.  During  the  periods  of  threatening  com- 
plete occlusion,  with  pain,  the  methods  advocated  above  for  acute  ob- 
struction are  appropriate.  If  total  obstruction  persist  despite  medical 
treatment,  surgical  treatment— enterectomy,  enterotomy,  or  other  opera- 
tion, as  the  circumstances  of  individual  cases  may  dictate — is  required. 

The  after-treatment  consists  in  keeping  the  bowels  active  and  regular 
by  habit,  diet,  and  an  aperient  pill  if  needed.  Massage  and  electricity 
to  the  abdomen  are  found  useful  at  this  time. 


CARCINOMA  OF  THE  INTESTINE. 

Carcinoma  of  the  intestine  is  perhaps  the  commonest  cause  of 
chronic  intestinal  obstructinn.  The  stenosis  is  usually  partial,  an<i  is 
due  both  to  compression  and  to  direct  invasion  of  the  lumen  of  the  bowel 
by  the  growth.  Primary  intestinal  carcinoma  is  rare  in  comparison  with 
the  occurrence  of  gastric  carcinoma. 
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Pathology, ^Wheii  carcinoma  attaeke  the  intestine  it  is  usuallj  Id 
tlie  form  of  a  cylindric-celled  epithelioma,  although   it  may  assume  the 
varioiia  forms  as  found  in  ciireinoraa  of  the  stomach — iiamely%  ^irrbona, 
moilullarjt  and  colloid.    The  growth  may  be  iuiniilar  or  semipolvpoid,  or 
it  may  oceur  as  ii  iJiffuse  nodulur  infdtration  of  the  bowe!-waIb.    ncem- 
tioTi  r»f  the  surface  of  the  carcinoma  may  take  place^  and  the  glandular 
structures  of  the  abdominal  cavity  sometimes  reveal  metastatic  gnmtha. 
The  most  frequent  seat  of  intestinal  carcinomji  m  the  reetum.  and  next 
in  order  of  freijuency  are  the  sigmoid  tiexure,  the  transverse  and  descend- 
in  i^  colon,  the  papilla  duodi'milw^  the  ascending  colon,  and  the  lower  and 
middle  portions  of  tlie  ileum.     The  bowel  is  dilated  above  the  constnc- 
tioii,  anil  is  usual ly  filled  with   an  accumulation  of  fecal   matter.     The 
rauHciihir  coat  is  bypertrophied.    Bciow  the  narrowing  the  iotestine  mar 
be  small  atid  atrophied. 

Etiology, — Heredity  and  advanced  age  are  of  chief  importanoe  as 
predisposing  causes.  Whether  or  not  antecedent  intestinal  ulceratton 
may  afford  a  probable  nidus  for  carcinomatous  growths  is  scarcely  be- 
yond conjecture. 

Symptoms* — A  description  of  the  course  of  rectal  earein&ma  be- 
longs mf>re  properly  to  surgical  works.  The  chief  symptoms  are  pro- 
gressively increasing  distress  and  radiating  puin  in  tlie  rectum;  ikese 
occur,  at  first,  during  defecation  only,  but  later  almost  const4intlj.  There 
may  be  diarrhea  alternating  with  constipation,  and  the  feces  often  ttm- 
tain  blood  and  mucus.  Gradual  bodily  wasting  and  increasing  meiiti] 
anxiety  are  associated.  Paralysis  of  the  anal  sphincter  and  coodequent 
incoutinence  may  ensue. 

The  symptoms  of  carcinoma  of  the  bowel  above  the  rectum  are  often 
vague,  and  vary  according  to  the  poition  involved  by  the  neopl&nu. 
With  or  without  an  appreciable  tumor  in  the  abdomen  the  clinical  his- 
tory is  usually  that  of  chronic  obstipation  of  the  intestines.  There  are 
irregular  attacks  of  sharp,  colicky  pains,  especially  a  few  hours  after 
eating,  distressing  defecation,  obstinate  constipation,  perhaps  alternating 
with  diarrhea,  sometimes  vomiting,  which  may  be  feculent,  and  not  rarelv 
slight  meteorism.  The  special  symptoms  of  carcinoma  of^  the  papiila  a/ 
Vater  are  vomiting,  jauntlice,  and  colic.  The  progressive  eilaetatiou 
and  debility  of  the  patient  are  marked.  In  advanced  cases  of  8tt*n«.»e«i« 
the  feces  are  passed  in  small,  compressed  lumps  resembling  §heep*8  dung. 

Physical  Examination. — Inspeetion  of  the  abdomen  may  show  the 
presence  of  a  tiimor  produced  by  the  carcinomatous  growth  along  the 
line  of  the  sigmoirl  flexure  or  colon  ;  peristalsis  may  be  seen  above  thf 
site  of  the  carcinoma,  communicating  its  movements  to  the  abdominil 
walls.  Palpatifm  may  be  resorted  u>  in  order  to  confirm  the  above,  snd 
the  growth  is  then  frequently  found  to  be  nodulated.  Percu%mt>n  may 
give  either  dtilness  or  a  muffled  tympany  over  the  tumor  and  for  some 
distance  above,  on  account  of  accumulated  masses  of  feccii.  This  an-Si 
of  impaired  intestinal  tympany  may  he  sharply  defined  by  a  clear  lyn 
pan i tic  note  elicited  over  the  empty  bowel  below  the  growth. 

Diagnosis*— This  may  rest,  in  some  cases,  upon  heredity,  the  age,^ 
the   evidences  of  the  cancerous  cachexia,   sharp,   radiating   abdomilksi 
pains,  bloody  stools,  and  the  detection  of  a  more  or  less  firm  and  j 
ular  tumor. 
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Differential  Diagnosis. — {a)  Carcinoma  of  the  bowel  above  the  rectum 
needs?  to  be  diyicTimiuated  from  other  abdominal  tumors.  The  presence 
of  the  follow  i rig  may  render  the  diagnosis  of  carcinoma  during  life  well- 
nigh  impossible  :  sarcomata,  fibromata,  myomata,  adenomata,  ami  cys- 
tomata,  all  of  which  may  produce  symptoms  of  obstruction  like  those 
due  to  carcinomatous  growths.  The  cancerous  cachexia  may  be  simu- 
lated by  other  conditions.  The  advanced  age  of  the  patient  and  the 
distressingly  rapid  and  downward  progress  of  the  disease  will,  however, 
point  toward  malignancy,  FeeaJ  fiimor»^  enterolttfis^  and  foreign  luHlirs 
may  need  to  he  excluded  also.  Fecal  masses  have  been  mistaken  fnr 
carcinoma,  and  when  it  is  recollected  that  i^uch  may  exist  above  and 
overshadow  the  presence  of  carcinoma  of  the  intestine,  the  difficulty  in 
difFerentiatirig  the  two  is  quite  obvious. 

(h)  The  portion  of  the  bowel  invohed  by  the  neoplastic  growth  is  also 
difficult  of  detinite  diagnosis,  except  wben  it  occurs  in  the  rectum,  when 
the  digital  and  visual  examination  of  the  parts,  supplemented,  it  may 
be,  by  microscopy,  are  sufficient.  The  locality  of  the  tumor  as  detected 
by  palpation,  associated  with  special  symptoms,  is  of  value  in  arriving 
at  a  diagnosis  of  the  diseased  portion  of  bowel.  Thus,  a  hard,  nodular 
mass  ftdt  in  the  lower  epigastric  or  upper  umbilical  region,  and  increas- 
iog  gastric  dilatation,  with  marked  and  persistent  jawndice,  would  indi- 
cate probable  carcinoma  of  the  duodenum,  with  complete  or  partial 
closure  of  the  common  bile-duct.  It  is  a]>parcnt,  bowever,  that  carci- 
noma of  tbe  pylorus,  of  the  left  lohe  of  the  liver,  or  of  the  omentum  or 
mesenteric  glands,  or  a  thickened  cecum  might  all  be  easily  confounded 
with  carcinoma  of  the  bowel  at  various  arljacent  parts  of  its  course. 
The  injection  of  tluid  into  the  bowel  may  be  resorted  to  in  locating  the 
probable  situation  of  the  growth.  Thus,  if  obstruction  from  carcinoma 
exists  in  tbe  sigmoid  flexure,  lii|uid  will  be  arrested  there  and  the  rec- 
tum distended,  while,  if  the  stenosis  be  high  up  in  the  large  or  small 
intestine,  the  colon  will  be  found  comparatively  emptied  of  feces  and 
will  be  distended  with  the  injected  liquid.  Tbe  history  of  the  case  and 
a  careful  exclusion  of  factors  not  common  to  carcinoma,  presumably 
in  the  locality  under  observation,  together  with  repeated  physical  ex- 
aminations, most  all  be  brought  to  hear  in  arriving  at  a  diagnosis. 

Course  and  CompUeations. — Carcinoma  of  the  intestine  some- 
times rims  a  rapid  course,  nnd,  symptom  a  tically  at  least,  lasts  hut  a  few 
rnonths  or  even  weeks ;  in  the  scirrhous  variety,  however,  the  disease 
may  last  two  or  three  years. 

Intestinal  carcinoma  may  perforate  the  bowel  and  cause  fital  puru- 
lent peritonitis,  and  carcinoma  of  the  rectum  may  perforate  and  invade  the 
vagina  nod  bladder,  causing  purulent  vaginitis  and  cystitis.  Or,  owing 
to  extreme  distention  by  fecal  aecymulaiiun  between  a  cancerous  stricture 
ijf  the  sigmoid  flexure,  for  instance,  and  the  resistant  ileo-eecal  valve, 
rupture  of  the  colon,  followed  by  a  terminal  peritonitis,  may  result. 
Ejctension  of  the  growth  into  surrounding  tissues,  with  ulceration,  may 
lead  to  cellulitis,  phlebitis,  and  pyemia. 

Tbe  prognosis  is  almost  hopeless. 

Treatmetit. — This,  from  a  strictly  medical  standpoint  is  simply 
palliative.  Thedic^t  should  he  highly  nourishing  and  easily  assimilable, 
but  when  the  symptoms  of  acute  obstruction  supervene  the  administra- 
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tion  of  food  by  the  mouth  is  contraindicatetL  Attention  to  the  *tatc  of 
the  bowels  by  the  use  of  enemata,  nr  of  the  aloin,  strychnin,  and  bcHa- 
4lonoii  pill  is  necessary  in  most  cases.  Opium  or  cannabis  indica  Ur 
the  [lain,  and  stimuluuts  for  the  depression,  may  also  he  gervieeabltr. 

Lavage  of  the  sioiuach  gives  deci<led  relief  when  decom}>usiug  mat- 
ters tend  to  cause  regurgitation   on  account  of  the  damming  back  of  ] 
aceu  m  u  la  ted  food-de  t  ri  t  us . 

Carcinoma  of  the  bowel  may  be  treated  surgically  by  colotomy,  ejt* 
cision,  lateral  anastomosis  of  the  bowel,  enterostomy,  and,  if  the  growtli  I 
be  situated  iu  the  rectum,  by  extirpation  by  means  of  aacral  r^eectioBJ 
{Knuke'$  operation). 


HABITUAL  CONSTIPATION. 

Definition*^ — Chronic  fecal  retention,  habitual  infreijuency,  i 
larity,  fliifieulty,  or  insufficiency  of  the  evacmiiions  of  the  bowek. 

Although  constipation  is  a  symptom,  and  although  habitual  con»*iJ 
pation  is  fret[uently  a  symptom  of  chronic  disease,  the  causal  elements 
of  the  latter  may  be  so  iudefinite  and  obscure  that  the  former  take^  on 
all  the  individual  importance  of  a  functional  affection.     I  describe  habit- ^j 
ual  ctmstipation,  therefore,  as  a  disease  mti  (^enrris  (*' idiopathic  **)-         ^| 

Etiology. — In   the  majority  of  cases  habitual  constipation   is  thr^^ 
direct  effect  of  a  lack  of  expulsive  or  peristaltic  power,  and  also  of  a 
deficiency  of  the  hepatic  and  intestinal  secretions.      Two  8et«  of  caii9r« 
operate  to  brincf  about  these  conditions  of  abnormal  defecation  : 

General  Causes. — {a}  Temperament:  it  has  been  observed  often  that 
people  of  a  nervous  and  *"'' bilious  "  or  motive  temperament,  of  the  dark 
typc^ — bnmets  with  a  predominating  nervo-muscular  susceptibility — 
are  much  troubled  with  inherent  constipation.  Anemic  bninets — p*T-  I 
sons  having  pale  skin  and  dark  hair  combined — are  particularly  «>  | 
affected,  although  alternating  perif>ds  of  diarrhea  may  supervt*nt\  tjK*tii;c 
to  the  hydremic  state  of  the  blood.  '"Torpid  liver*'  and  •'^dluggi^h 
bowels  "  are  ctimmoiily  held  to  be  synonymous  with  these  physical  eh; 
racteristics.  {b)  Habit :  a  sedentary  life  conduces  to  secretive  inactivity* 
Thus,  n  lazy  life,  in  which  the  calls  of  nature  are  irregularly  attended  t# 
or  habitually  neglected,  leads  to  freipient  over-disteniion  of  the  n 
and  paresis,  a  common  cause  of  chronic  constipation.  Again,  the  fffai 
nine  false  modesty  (so  called)  that  prompts  a  postponement  and  sup[ 
sion  of  the  desire  to  defecate  in  public  places,  as  well  as  the  habttnalt 
hurried  performance  of  the  act  in  illy*kept,  uncomfortable,  and  unisnii- 
tary  closets, — all  these  tend  to  obtund  the  sensibility  of  the  bowel  Ki 
fecal  masses  in  the  rectum.  The  acciiraulation  of  these  fecal  miwiffi 
CHUses  paralytic  over-distention.  their  hardening  into  scybala,  and  difi- 
culty  of  expulsion,  (c)  General  bodilt/  weakne»it.  and  dimeametk^  n»  ncor* 
asthenia,  hysteria,  anemic  brain-  and  spinal-cord  aiTections  (causing 
inhibitorv  disturbances  of  the  intestinal  nerve*»upply),  acute  fevefi^ 
hepatic  disonlers,  especially  the  presence  of  jaundice,  and  the  babitlil 
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dependence  upan  and  use  of  purgatives,     (d)  Diet :  the  constant  use  of 

concentrated  articles  of  food,  a^  meats,  in  which  little  residual  mat- 
ter i^  left  to  stiniuhitc  the  bowel  to  peristalsis*  On  the  other  hand,  a 
verv  coarse  diet  may  leave  such  an  excess  of  residue  as  to  cause  fecal 
impaction,  {e)  Ahiaitiant  and  prolofitjtd  diurema  and  diaphorema^  by 
causing  loss  of  fluids,  also  may  induce  chronic  constipation. 

Local  Cauaaa. — {li)  Atony  of  the  abdominal  musrles  from  obesity  or, 
iu  females,  as  a  result  uf  many  pregnancies,  (b)  Atoftt/  of  the  large 
bowel  (the  sigmoid  flexure  in  particular)  from  chronic  colitis,  (e)  Prvi^^ 
nitre  hif  tumor i*.  (d )  The  presence  of  ijitystitutl  sfettogiH  from  external 
or  internal  constriction,  (e)  Co  age  n  it  a !  %t  rietu  re  or  giant  g  ro  u  *th  o  f  t  h  e 
coIfHi,  with  coprostasis  {as  in  Form  ad  "s  case)  (Functional  Neuroses  of 
the  Intestines,  vide  p,  844), 

SytHptoms* — III  cases  in  wlueh  there  is  no  adeijuate  cause  for  habit- 
ual constipation  other  than  a  constitutional  and  perhaps  an  inherent  pe- 
culiarity there  may  he  the  appearance  of  |»erfect  health.  Nothing  is 
comphiined  of  save  the  fact  that  an  evacuation  of  the  bowels  occurs  too 
infrei[uently.  It  should  he  borne  in  mind  here,  however,  that  the  term 
**  constipation  "  is,  individually  speaking,  almost  wholly  a  relative  one — 
I*,  e.  one  person  may  enjoy  ^ood  health  with  but  one  evacuation  every 
other  ilay,  aiiothrr  with  two  passages  per  diem,  while  still  another  tuust 
have  one  stool  a  tlay,  ra'teri^  paributf,  to  feel  perfectly  welh  The  last  ia 
usually  considered  an  average  normal  state  with  most  people*  Persons 
such  as  are  instancetl  above,  in  apjiarentiy  good  health,  but  observing 
that  they  have  to  defecate  less  often  than  many  others,  sometimes  grow 
anxious,  worried,  and  even  hypochondriac-^  until  assured  that  they  are 
not  truly  constipated  if  enjoying  perfect  physical  ease. 

Synj})toms  of  habitual  constipation  may  be  direct  or  reflex.  Divert 
or  local  troubles  are  seen  in  the  feeling  of  fulness,  weight,  and  pressure 
in  the  perineum  and  abdomen.  Flattilenee,  colicky  pains,  and  alterna- 
ting diarrhea  occur  not  infrequently.  The  hurried  and  inattentive  per- 
formance cif  defecation  gives  rise  to  the  so-called  '"  cumulative  constipa- 
tion," in  which  the  accumulated  feces  are  but  partially  evacuated  with 
the  movement,  and  the  rectum  consequently  is  not  emptied,  A  sense 
of  fulness  then  remains,  and  complete  relief  is  not  felt  in  these  cases. 

Reflex  and  geiieral  symptoms  are  malaise,  languor,  hebetude,  irrita- 
bility of  temper,  headache,  facial  flushing,  palpitation,  cold  extremities, 
anorexia,  vertiginous  attacks,  paresthesia,  menstrual  distress  in  women, 
sleeplessness,  and  bad  dreams.  Pressure  on  the  sacral  and  visceral 
nerves  may  cause  neuralgias.  The  tongue  is  coated.  Palpation  of  the 
abdomen  often  shows  the  presence  of  doiighy-like  fecal  tumors  at  the 
cecum  or  at  the  hepatic,  splenic,  and  sigmoid  flexures,  or  of  bologna- 
like masses  at  intervening  places.  In  marked  cases  attacks  of  nausea 
and  vomiting,  with  diarrhea,  may  ensue  ;  fever  may  also  be  present,  and 
typhoid  fever  even  may  lie  simiilatetl  (Meigs), 

Complications  and  Sequelae. — Hemorrhoids,  ulcerative  colitis, 
perforation,  and  enteritis  may  be  associated  with  chronic  constipation. 
Not  rarely  do  we  have  as  results  dilatation  of  the  colon  or  sacculation, 
with  the  presence,  in  old  people  mainly,  of  enteroliths  (calcified  scyb- 
ala)  L  also  intestinal  obstruction  and  typhlitis,  or  cerebral  hemorrhage 
or  hernia  from  violent  straining  efl'orts. 
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Diagnosis*— Bearing  in  mind  the  relativity  of  constipation  in  dif* 

ferent  individuals,  the  diagnosis  is  read  at  sight.     The  detection  of  the 
causes  is  not  difficult,  tlioiigh  sometimes  tedious,      Hypochondriwis  or 
melaneholia  should  be  carefully  placed  either  as  precedent  to  or 
quent  u|ion  chronic  constipation,  the  nervous  condition  often  actim 
produce  the  latter,  and  vice  verM. 

The  prognosis  is  usually  favorable,  but  should  be  guarded 

Treatment^^Hygienic. — Causative  factors  must,  of  course,  be  re- 
moved, modified,  or  lessened.  Systematic  regularity  as  to  time  and 
fref|uency  and  sufficiency  of  movements  of  the  bowels  should  be  en- 
joined upon  and  practised  by  the  patient.  Exercise  is  of  signal  valoe,  and 
particularly  horseback  riding  or  gymnastic  motions  that  bring  the  ab- 
dominal muscles  into  play.  Attention  to  the  calls  of  nature  should  b« 
esteemed  a  tluty,  and  proper  time  and  heed  must  always  be  given  to 
the  completeness  of  defecation.  Young  girls  especially  should  be  in- 
structed in  this  regard.  The  wholesale  swallowing  of  cathartics  18  t4> 
be  vigorously  combated.  The  dietetic  regimen,  if  properly  looked  afttr, 
often  avails  much  in  relieving  this  affection,  and  foods  calculated  to  be 
easily  digestible,  but  leaving  a  moderate  residue  after  digef^tion,  are  to 
be  reconmiended.  Such  are  bread  made  of  unbolted  flour,  plenty  of 
vegetables  anil  fruits,  butter,  aiul  such  laxative  articles  as  figs  or  honey. 
A  glass  of  cold  water  taken  regularly  at  bed-time  and  in  the  morning 
before  breakfast  is  efficacious  and  a  point  of  common  knowledge. 

Eemedial. — The  methods  and  means  offere<l  for  rhe  cure  of  chronic 
constipation  number  legion.  From  the  little  aperient  pill  or  *'  peristaltic 
persuader  *'  to  tlie  cannon-ball  rolled  externally  along  the  courif^e  of  the 
large  bowel  is  made  up  such  a  list  of  drugs  and  measures  as  lo  leave  un- 
tenable any  plea  of  lack  of  resource  that  may  be  advauc^.  Ih'HifB 
oecupp  a  mihordhiate  part  in  the  treatment  of  habitual  eonstiptition. 
Indeed,  their  use  should  be  restricted  mainly  to  thode  periods  when 
the  bowtds  become  unusually  obstinate  and  when  a  more  or  legs  free 
movement  is  urgently  needed.  That  the  constant  use  of  laxative  and 
purgative  drugs  tends  to  a  confirmation  of  the  condition,  and  its  ulti- 
mate resistance  to  the  action  of  cathartics  when  circumstances  will  bavc 
required  their  use,  is  familiarly  known. 

I  have  found  of  value,  especially  in  lithemic  and  dyspeptic  subjects^ 
the  laxative  bitter  waters,  as  Ilunyadi  Janos,  Kissingeu,  Fried richshall^ 
and  Carlsbad. 

Drugs  employed  to  unload  a  filled  bowel  may  at  times  be  nsed  «par- 
ingly  and  in  the  smallest  adcipiate  quantities :  the  mildest  forms  shonld 
he  selected.  Since  the  constipation  is  only  temporarily  relieved  by 
catharsis,  the  frequent  use  of  strong  purgatives  in  large  doses  only 
tends  to  render  the  bowel  accustomed  to  their  use :  it  then  gradnally 
becomes  irresponsive  to  the  most  drastic  drugs. 

Among  those  laxatives  and  cathartics  most  commonly  used  may  lie 
mentioned  aloes,  rhubarb,  Rochelle  and  Epsom  salts,  compound  lie<irice 
powder,  castor  oil,  jalap,  senna^  mercury,  colocynth,  and  |3<:>dophyllin. 
Important  adjuncts  in  combination  with  one  or  more  of  the  above  an* 
the  extract  of  nux  vomica  (or  strychnin)  and  the  extracts  of  belladonna^ 
hyoscyamus,  and  physostigma.  The  much-used  aloes,  strychnin, 
belladonna  pill  can  be  used  for  a  considerable  length  of  time  in  the  hi 
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of  Btimalating  a  normal  intestinal  and  sphincteric  activity,  and  thus  in- 
dacing  even  a  cure  in  some  cases.  The  formula  may  be  made  up  as 
follows : 

^.  Aloin.,  gr.  iij-v  (0.194-0.324); 

Strychninae  sulphat.,     gr.  ^    (0.0216-0.0324); 
Extr.  belladonnae,  gr.  ij-ijss  (0. 129-0162). 

M.  et  div.  in  pil.  No.  xx. 
Sig.  One  pill  at  bedtime. 

Sulphur  in  confection,  along  with  the  official  pill  of  aloes  and  iron, 
has  been  recommended  for  the  habitual  constipation  of  anemia.  In 
senile  atony  of  the  bowel,  with  much  flatulence,  a  laxative  pill  having 
in  combination  asafetida  or  capsicum  is  often  beneficial. 

The  subjoined  formulae  are  also  rationally  and  empirically  service- 
able in  chronic  constipation  : 

^.  Ext.  cascar.  sagrad.,  3ss       (2.0) ; 

Ext.  nucis  vomicae,  gr.  iv  (0.259); 

Ext.  physostigmat.,  gr.  iij  (0.194); 

Ext.  belladonnae,  gr.  ij   (0.129). 

M.  et  ft.  in  pil.  No.  xx. 
Sig.  One  at  night,  or  night  and  morning. 

(Aloes,  gr.  j  (0.0648),  or  podophyllin,  gr.  ij-iij  (0.129-0.194),  may  be 
substituted  for  cascara  in  the  foregoing  formula.) 
Or, 

^.  Ext.  colocynth.  comp.,  gr.  xxx-xl  (1.94-2.59); 

Ext.  hyoscyami,  gr.  x-xx     (0.648-1.29) ; 

Ext.  nucis  vomic,  gr.  iv  (0.259); 

Ext.  gentianae,  gr.  xx  (1.29). 

M.  et  ft.  in  pil.  No.  xx. 
Sig.  As  above. 

The  mechanical  means  of  relieving  habitual  constipation,  as  by 
enemata,  are  injurious  if  long  continued,  by  reason  of  their  irritating 
effect  on  the  rectal  and  colonic  mucous  membrane,  as  well  as  on  account 
of  their  tendency  to  become  incompetent.  At  times,  when  the  stomach 
is  weak  or  irritable,  a  loaded  bowel  may  be  relieved  by  an  ordinary 
enema  of  soap  and  water  or  by  one  containing  ^  to  1  ounce  (16.0- 
32.0)  of  castor  oil,  with  1  or  2  drams  (4.0-8.0)  of  oil  of  turpentine  if 
there  be  some  flatulence.  Glycerin  enemata,  containing  from  i  to  2 
ounces  (16.0-64.0)  of  the  agent,  may  be  used.  Suppositories  of  soap, 
molasses  candy,  or  glycerin  are  included  in  the  armamentarium.  Mas- 
sage also  claims  an  important  part  in  the  relief  of  habitual  constipation. 
It  acts  by  stimulating  the  peristalsis  and  the  abdominal  muscles,  and 
should  be  employed  at  set  times  in  the  day  preceding  a  desired  evacu- 
ation of  the  bowels.  The  hand  of  the  masseur^  or  that  of  the  trained 
patient  even,  when  systematically  used  in  this  way,  may  be  effectual 
when  all  other  means  have  failed.  The  regular  rolling  of  a  metal  ball 
along  the  course  of  the  greater  gut  may  be  mentioned  for  its  novelty  as 
well  as  for  its  undoubted  efficacy.  The  application  of  the  faradic  cur- 
rent to  the  abdominal  walls  or  galvanization  of  the  lumbo-abdominal 


840 


DISEASES  OF  THE  DIGESTIVE  srSTEM, 


circuit  deserves  proper  trial  in  many  cases.      Ilvdro-tliermpeutic  tuabi- 
urea,  or  cold  spoiigiDg  and  baths«  are  nearly  always  uaefal  idjuncU  Ui 

the  treatment  of  this  often  stubborn  affection. 


DILATATION  OP  THE  COLON. 

(Ectasia  0/ the  Cokm.) 

This  is  usually  a  chronic  condition,  though  not  rarely  it  is  acute, 
may  also  be  general,  but  in  the  majority  of  cases  it  is  confined  to  the 
colon,  and  particularly  to  the  sigmoid  flexure.  The  posfmortrm  findings 
are  those  of  hypertrophic  dilatation  of  the  bowel,  and  rarely  (as  iti  a  chm 
of  Rolleston  and  Hayward  ^)  ulcerative  and  catarrhal  lesions  of  the  in* 
tostinal  mucosa  are  noted.  The  sigmoid  flexure  is  prone  to  become  di- 
lated  in  subjects  in  whom  it  is  congenitally  elongated.  Mya'believet 
that  the  condition  is  due  to  a  faulty  development  and  not  to  fetal  dii^ 
ease.  The  most  distinctive  teatures  are  constipation,  which  generally 
dates  from  infancy,  and  great  abdominal  distention.  In  the  case  of 
Rolleston  and  Hayward  j>eristaltic  waves  were  visible  upon  the  surface. 
The  condition  may  fluctuate^  constipation  alternating  with  regnlar  daily 
movements,  and  the  distention  changing  to  a  normal  softness  of  the  ah* 
dominal  parietes  in  some  instances,  I  have  recently  seen  a  case  of  this 
kind  in  a  male  aged  twenty -seven,  in  whom  the  affection  had  commenced 
in  infancy.  In  the  freatrnvHt  of  the  constipation  resulting  from  congeni- 
tal ectasia  of  the  colon,  lavage  of  the  intestine  with  a  very  long  tube 
superior  to  laxatives  or  purgatives. 
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NEUROSES  OF  THE  ENTESTINE. 

As  in  the  case  of  the  stomach,  these  embrace  derangements  of  {<i 

secretion,  (A)  sensation,  and  (/;)  motion. 

(a)  SECRETORY  DISTURBANCES, 

Unquestionably  the  intestinal  secretion  may,  through  a  purely  m 
V0U3  influence,  be  augmented.  This  manifests  itself  most  fretjuently  iiil 
the  primary  morbid  secretion  of  mucus  (mucoun  colic)  and  in  membranoof] 
enteritis.  Moreover,  the  fact  that  an  actual  catarrh  of  the  intestmitj 
mucosa  may  supervene  as  a  secondary  event  is  undeniable. 


MEMBEANOUS   ENTBRITIB. 
( Enter  Hi  ji  Mrmbranaoea.) 

Defitlltioii* — A  peculiar  pathologic  condition,  chiefly  af  the 
intestine,  attended  by  a  raorbicl  secretion  of  mucus. 

Pathology. — In  the  truly  primary  form  there  are  no  morbid  lesioi^ 

*  Biiiiah  MftHeat  Jmirnat,  Afay  30,  I806w 

*  Lo  SperimefUttie^  1S94,  fasc,  iiL  p.  215. 
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discoverable  in  the  mucosa.  Osier  states  that  the  membrane  is  due  to  & 
derangement  of  the  functions  of  the  nmcous  glands  the  nature  of  which 
is  unknown.  My  own  view  is  that  this  iy  a  secretory  neurosis*  and  that 
the  catarrhal  process  may  develop  as  a  secondary  event. 

Etiologyp— Sex  has  a  decided  influence:  according  to  W.  A,  Ed- 
wards, oof  less  than  80  per  cent,  of  all  cases  occurring  in  adults  are 
noted  in  women.  Hysteric  females  and  those  of  a  highly  neurotic  con- 
stitution are  the  most  fret^uent  victims  of  the  disease,  which  is  rare  in 
children. 

Symptoms. — ^I  have  found  the  condition  to  be  invariably  associ- 
ated with  a  decidedly  constipated  habit — a  fact  that  may,  in  piirt,  ex* 
plain  its  occurrence,  since  time  is  thus  allowed  for  the  formation  of  the 
meinbrune.  The  most  important  ciinicai  feature  is  the  passage,  at  vary- 
ing intervals*  of  long,  ribbon-iike  threads  of  mucus  or  of  more  or  less 
perfect  casts  of  the  g»it,  the  act  being  attended  with  tenesmus  and  severe 
colicky  pains.  The  composition  of  the  stools  has  been  thoroughly  in- 
vestigated by  M-  Rothmann  and  O.  Rotbmann  and  C.  Ruge,  They 
**  consist  of  a  uniformly  turbid  ground-sobstance,  which,  on  the  addition 
of  acetic  acid,  becomes  opaque  and  striped*  It  is  intersper^^ed  witli  a 
cellular  detritus,  consisting  partly  of  strongly  refractile  granules  and 
partly  of  cellular  elements*  desquamated  epithelial  cells,  round  cells,  and 
peculiar  glossy  tlakes,  Tbere  are  also  found  cholcsterin-erystals,  needles 
of  fmtty  acids,  triple  phosphates,  remnants  of  undigested  food,  pigment- 
granules,  many  bacteria,  and  occasional  red  and  white  corpuscles/' 

The  individual  paroxysms  vary  in  duration  from  one  to  ten  days  or 
more.  In  one  case  observed  hy  nie  the  attacks  lasted  abmit  two  days, 
recurring  regularly  at  the  end  of  every  three  months.  Ordinarily  the 
recurrence  is  after  a  shorter  interval. 

IMEgHOSis.^It  is  important  to  make  a  microscopic  examination  of 
the  pieces  of  membrane.  If,  when  thus  examined,  mucus,  cylindric- 
celled  epithelium,  a  few  round  cells,  and  the  other  elements  already 
mentioned  are  found  present,  tbe  diagnosis  of  mucous  enteritis  is  un- 
doubted. It  is  to  be  recollected,  however,  that  membranes  are  not 
passed  with  every  attack. 

Course  and  ProgtiOSis, — The  disease  pursues  a  very  chronic 
course  and  lasts  for  many  years.  The  bodily  nutrition  sufters  ronsitler- 
ably  if  the  attacks  are  frequent  and  severe,  though,  as  a  rule,  this  does 
not  occur  until  a  late  stage  in  the  affection.  The  risk  to  life,  it  is  need- 
less to  say,  is  slight. 


ib)  SENSORY  DISTURBANOES. 

It  may  be  noted  here  that  tbe  sensory  nerves  of  the  intestines,  as 

well   as   the  inhibitory   iiivl   vaso-motor   dilators,  are   traceable   to   the 
gplanchnics.     Increased  sensibility  of  the  sensory  nerves  produces — 

BNTEBALGIA. 
(Nmral^a  of  the  fnie^Hne^) 

etiology. — ^This  is  commonly  met  with  in  hysteric,  nearasthenic, 
and  anemic  subjects.     It  occurs  as  a  reflex  neurosis,  as  in  the  ease  of 
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c5old,  gout,  and  irritative  lesions  of  the  pelvic  organs  (Icidneys,  hsn), 
Entenilgia  is  symptomatic  of  many  local  affections  liud  cuuditH>ii& 
that  iinluce  direct  irritatioo  of  the  seuisory  nerve- filaments  of  ibe  in- 
testine ;  iiraon*^  theac  are  in  Summation  of  the  mucosa,  foreign  Ixydiei, 
gall-stones,  abnormal  distention  with  gas,  and  eDteroliths.  Under  tlieie 
circnmstances  the  condition  is  associated  with  increased  activity  of  tke 
motor  nerves  or  heightened  contraction  of  the  muscularis,  forming  tnie 
intestinal  colic.  In  lead  colic  it  is  probable  that  the  lead  acts  directly 
upon  the  nerves  or  their  ganglionic  cells.  I  have  repeatedly  ohs<Tveii 
the  action  of  certain  exciting  causes,  and  particularly  of  ncrv<>us 
flhoeks. 

Symptoms. — Enteralgia  may  develop  very  suddenly,  but  oftcner  it 
sets  in  less  abruptly,  and  is  then  attended  with  eructations  of  ga^,  ex- 
pulsion of  flatus,  and  the  like.  In  the  fully-developed  attack  the  paio 
may  attain  to  great  violence,  causing  the  patient  to  '"hend  double*'  or 
even  faint,  and  its  character  is  variously  described  as  boring,  tearing, 
or  cutting*  The  pain  may  be  confined  to  a  circumscribed  spot  or  may 
be  diffuse.  The  attacks  are  sometimes  brief,  or  they  may  be  chanict<T- 
ized  by  a  sudden  subsidence.  At  other  times  they  lasl  for  days  or  [tt*r- 
haps  weeks,  and  then  subside  gradually.  Rt'currences  are  commuu.  but 
the  intervals  between  the  attacks  vary  extremely  in  duration. 

Jfi/pO(iastric  neuralt/ia  is  a  term  applied  to  neuralgia  aflfectiiig  ihe 
sensory  nerves  lying  in  the  most  dependent  segmenta  of  the  iQlesdne, 
Here  the  nerve-fibers  entering  into  the  hemorrhoidal  plexus  are  invoircd. 
It  is  caused  chiefly  by  tabes,  by  hemorrhoids,  and  by  the  neurotic  atiU 
so  common  to  females.  This  form  of  neuralgia  has  its  seat  in  the  hypo- 
gastric  region,  and  is  accompanied  by  a  distressing  sensation  of  preflsim 
in  the  rectum  and  bladder,  and  by  an  irresistible  desire  to  go  ta  stool; 
pains  also  radiate  to  the  sacrum,  thighs,  and  perineum. 

IMagnosis^^^The  various  organic  diseases  and  condition?*  mentiooed 
under  Etiology,  in  the  course  of  which  colic  is  a  common  symptom,  mast 
be  separated  from  the  true  neurotic  enteralgia.  The  former  are  distin- 
guished from  the  latter  by  a  group  of  symptoms  peculiar  to  themselr^ 
(fever,  aggravation  of  the  pain  upon  pressure,  vomiting,  constipation, 
or  diarrhea),  and  by  the  usual  definite  causes  furnished  by  the  history. 

Renal  and  ftt^patk  roh'e  bear  a  superficial  similarity  to  enteralgia* 
The  former  conditions,  however,  are  distinguished  first  by  the  seat  and 
direction  of  the  pain,  and  secondly  by  the  appearance  of  jaundice  in 
hepatic  colic  and  of  hematuria  in  renal  colic.  HheumatUtu  of  the 
abdominal  muscles  is  easily  eliminated,  since  it  is  generally  combined 
with  rheumatisra  in  other  parts  of  the  body;  the  pain  is  also  greatly 
increased  ujjon  throwing  the  muscles  into  contraction,  as  in  stooping  or 
rising;  finally,  it  vanishes  in  response  to  the  action  of  the  salieriaUw. 


DIMINISHED   INTESTINAL   SENSIBaJTY. 


This   implies  diminished  peristalsis   or  constipation.      A   greater 
less  degree  of  anesthesia  of  the  bowel  attends,  with  a  loss  of  desire 
go  to  stiol  and  an  accumulation  of  feces  in  the  rectum.      This  is  a  usaJ 
concomitant  in  many  disea-ses  of  the  brain  and  cord,  with  which  fmnij 
sis  is  associated.     Motor  innervation  may  remain  intact,  and  when 
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of  the  intestine  is  absent  spontaneous  movements  of  the  bowels  occur; 
when  atony  is  present,  however,  to  a  marked  degree  (motor  paralysis), 
the  feces  must  be  artificially  removed. 

(c)  DISTURBANCES  OF   MOTILITy. 

When  the  contractility  of  the  muscularis  is  increased  from  purely 
nervous  causes  the  result  is — 

NERVOUS  DIAEBHBA. 

This  condition  presents  no  morbid  lesions.  The  increased  contrac- 
tility results  from  an  exaggerated  irritability  of  the  motor  nerves  of  the 
bowels.  It  may  also  result  from  morbid  processes  in  the  central  nervous 
system  and  in  other  organs  of  the  body ;  in  short,  the  condition  may  be 
a  reflex  one. 

Examples  of  this  sort  are  caused  by  tabes,  by  gastric  disturbances^ 
as  after  certain  foods  and  drinks,  by  dentition,  and  the  like.  Most 
cases,  however,  are  encountered  in  persons  having  an  abnormally  irrita- 
ble nervous  organization — (',  e.  the  neurasthenic  and  hysteric  classes* 
In  such  the  effect  of  mental  excitement,  of  fright,  and  similar  psychic 
influences  is  to  induce  diarrheal  evacuations. 

Symptoms. — The  stools  vary  in  number  fi*om  two  or  three  to 
twenty-four  or  more  daily.  In  rare  instances  they  are  soft — not  truly 
diarrheal — ^and  formed,  yet  they  may  be  quite  freijuent.  Blood  and 
mucus,  pus,  and  other  morphologic  elements  are  absent  from  the  de- 
jections. It  is  characteristic  of  nervous  diarrhea  that  the  stools  follow 
one  another  in  rapid  succession,  usually  during  the  morning  hours,  and 
then  discontinue  for  the  greater  part  of  the  day.  The  bodily  nutrition 
is  often  well  preserved. 

In  the  diagnosis  organic  affections  of  the  bowel  are  to  be  carefully 
eliminated. 

ENTEB08PASM, 
{Spa^m  of  the  Frttejftinf.)     . 

Bv  this  term  is  meant  a  concurrent  spasm  of  both  the  longitudinal 
and  circular  muscular  fibers,  usually  inducing  spasmodic  constipation^ 
and  sometimes  totaU  though  temporary,  occlusion  of  the  boweL 

Its  eauses  are  similar  to  those  of  nervous  diarrhea,  and  the  condition 
is  clinically  related  to  enteralgia.  Neither  pain  nor  constipation,  bow* 
ever,  is  a  constant  feature.  The  stool ji  may  assume  the  form  of  a  rib- 
bon or  of  large  rounded  masses  {sheep's  dung),  but  they  are  not  pathog- 
nomonic. They  may  also  be  covered  with  mucus.  Ewald  distinguishes 
between  an  idiopathic  and  a  secondary  or  symptomatic  spasm,  the  lat- 
ter being  a  concomitant  of  basilar  meningitis  and  of  chronic  lead- 
poisoning.  Another  variety  affects  the  rectum  { procto»pamft\  and  is 
generally  secondary  to  some  other  rectal  affection,  as  fissure  of  the 
anus;  it  may,  however,  occur  as  a  neurosis  in  the  hysteric  and  nervous 
class  of  subjects. 

The  dmgnotfh  of  true  functional  enterospagm  can  only  be  made  after 
all  organic  causes  that  may  produce  spasm  of  the  bowel  have  been 
excluded- 
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CONSTIPATION. 

This  is  a  common  condition  as  a  functional  neurosis.  It  is  diietoyi 
abnormality  of  function  of  the  intestinjil  nerves  that  leadj*  to  a  weak- 
ened peristaltic  tiction,  and  is  met  with  in  hysiteria,  ueura^ithetiia^  a&d 
in  those  suffuring  from  the  various  forms  of  pj^yehoses.  Central  oervooi 
afft'ctions  yften  miuiifest  atony  of  the  intestine  as  a  symptom  ;  heace 
this  form  is  not  a  <lisease  sui  f/fneris.  Causes  of  this  claus  do  not  reipoai 
to  uny  variety  of  cathartics,  whether  they  act  upon  the  small  or  largt 
inte^itine  (EvvahJ). 

Paralysis  of  the  external  *pliincters  is  a  common  coacomttant  iti  i 
great  variety  of  local  (catarrhal)  antl  central  nervous  diseases.  Vuitf 
these  circumstances  the  act  of  defecutjon  may  be  purely  reflex,  owing  to 
loss  of  control  of  the  voluntary  muscles  ;  or  it  may  be  volantary,  e^- 
cept  wlien  tlie  person  affected  is  not  opon  his  guard,  or  during  mcaUl 
excitement,  micturition,  sneezing,  and  like  influences,  the  latter  coudi* 
tion   heing  a  mere  weakness. 

Treatment  of  Intestinal  Neuroses. — A  suitable  change  of  en* 

vironment,  including  an  appropriate  arrangement  of  the  dietary,  is  uf 
primary  importance,  and  is  unifonuiy  applicable  in  this  class  of  suffenftt. 
Further,  tlie  treatiaent  of  sjR-rial  cases  lias  peculiar  reference  to  llie 
character  of  the  nervous  derangement.  After  making  an  accurate  diatf- 
nosis  a  search  for  the  factors  of  the  greatest  etiologic  imporuince  dboiiM 
be  made,  and  these  must  then  be  vigorously  assailed. 

In  the  Hvereforif  ntunwt'n  an  associated  membranous  enteritis 
be  corrected,  the  digestion  must  be  improved  if  faulty,  and  theobsi 
consti|*ation  overcome.     For  the  latter  symptom  enemata  containing  oi^ 
gall,  either  ah^ne  or  in  combination  with  salines,  are  eapecially  ^erri 
able,     Kussmaul  and  Fleiner  have  obtained  the  best  results  fnim 
ular  lart^e  oil-enematii  administered  once  or  twice  daily.      During 
painful   attacks  simple   enemata,  repeated   every  couple  of  hour^^ 
sometimes  bring  speedy  relief  hy  facilitating  the  removal  of  the  ^cybali^ 
and  will  assist  nature's  efforts  at  sefiarating   the  adherent  membrsinei^    ! 
Pain  must  be  relievitd  by  morphin. 

In   the   Hensortf  dinfarhaficeit   in    which    the  activity  of  the  senminr 
nerves  is  increased  (enteralgia  and  hypogastric  neuralgia)  the  treatflMrll 
may  he  considered  under  two  headings :   first,  the  relief  of  the  neiirmlpe 
pains  ;  and  secondly,  the  correction  of  the  causes  or  conditions  on  wliidi 
the  enteralgia  depends.      If  the  pain  be  severe,  opium  or  morpbin  OMIV 
be  required.       Especially  good  as  an  antispasmodic  is  codein,   w^ 
may  suffice  in  all  save  the  severer  cases.     The  object  should  be  la 
the  minimum  amount  of  the  opiate  that  will  meet  the  necessities  of 
case,  with  a  view  to  obviating  a  resultant  constipation*      In  hypaga^itric 
neuralgia  I  have  found  sujipositories  containing  opium  to  be  little  short 
of  magical  in  their  effects. 

In  cases  in  which  there  is  constipation  due  to  diminished"  sei 
with  a  loss  of  motor  innervation  (atony  of  the  bowel),  the  feces 
arti6cialiy  removed  unless  the  underlying  condition  can   be  sucoemlMU 
overcome.    It  is  especially  important  that  the  environment — phys« 
psychic — he  so  regulated  as  to  bring  about  an  improvement  in 
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[>iiditioii  of  the  patient.      It  may  bccoujc  iic»ct3ssary  to  employ  tonic 

preimrations  of  strycliiiin,  iron,  or  arBcnic, 

The  treatment  of  nervous*  diarrhea  iuvolves  the  same  principles,  so 
far  as  the  indication  presented  by  the  peculiar  uervou.s  organization  is 
concerned,  a^*  in  the  sensory  and  secretory  neuroses.  It  is  espcciallv 
important  to  prevent  the  operation  of  the  direct  causes — fright,  mental 
excitemcDL  Astringents  and  intestinal  antiseptics  are  not  called  for, 
unless  the  bodily  nutrition  be  affected  thereby.  Enterospasm  is  to  be 
met  by  the  same  remedies  that  are  used  to  control  enteralgia. 


IX.   DISEASES  OF  THE  LIVER. 
ANOMALIES  IN  SHAPE  AND  POSITION 


[  Altered  Shape. — Occasionally  malformatioiia  of  the  liver  are  met 

with  that  inatcrially  alter  the  j^hape  of  the  orpui,  either  primarily  when 
the  result  of  diseas^e,  or  secondarily  from  pressure  of  adjacent  structures* 
Of  the  latter  class  the  most  important  cause  is  tight-lacing,  met  with 
almost  exclusively  in  women  and  producing  the  so-called  "  corset  liver/' 
I  The  lower  part  of  the  right  lobe  of  the  liver  is  usually  the  part  aff'ected  : 
■  the  hepatic  parenchyma  is  atrophicfh  owing  to  continned  compres.sion, 
and  shows  deep  grooves  that  corresponcl  to  the  position  of  the  lower 
ribs.  The  connective'tissue  capsule  anti  the  peritoneal  coat  are  both 
thickened  at  this  point,  the  smaller  blood-vessels  often  being  entirely 
obliterated.  In  marked  cases  the  right  lower  lobe  may  become  con- 
verted int^  a  dense  fibrons  band,  with  only  a  vestige  of  the  former  liver- 
(  structure  remaining.  Among  other  accjuired  causes  of  anomalies  in  the 
shape  of  the  liver  may  be  mentioned  deformities  of  the  vertebriv  and 
ribs,  or  tumors  of  the  ribs  or  adjacent  structures  (the  pylorus,  omen- 
tom)  pressing  against  the  liver, 

/>iVi^(/nf)*/>r,— Barely,  clinical   symptoms  are   present.     *'A  constant 

I  sensation  of  pressure  and  pulling  is  felt  in  tlie  Itepatic  region,  and 
sometimes,  as  a  result  of  venous  stasis,  there  is  a  teuiponiry  but  decided 
swelling  of  the  isohited  pr*rtion,  an4l,  possibly,  violent  pain  and  indica- 
tions  of  irritation  of  the  peritoneum,  such  as  vomiting  iind  an  a|*proach 
to  collapse*  Jaumiice  is  rare  in  consequence  of  this  deformity  ''  (Striim- 
pjell).  The  danger  of  this  condition  lies  in  a  possible  mistaking  it  for  an 
abdominal  tumor  (Pepper),  uuivloi<t  disease,  passive  congestion,  or  new 
growths  of  the  organ  (Striimpell). 

Priffian/  alterations  in  the  shape  of  the  organ  may  be  iliie  to  active 
or  passive  congestion,  hereditary  syphilis,  hypertrophic  or  atrophic  cir- 
I      rhosis,  acute  yellow  atrophy,  cercinoma,  abscess,  or  hydatid  cyst.     The 
I      accompanying  symptoms  w^ould.  of  course,  be  those  of  the  disease  caus- 
ing the  defftrniity. 

AjttOtnalies  of  position  are  not  infrequently  met  with,  the  organ 
being  displaced  upward,  downward,  or  laterally.  The  most  common  cause 
of  lateral  displacement  is  found  in  an  abnormal  lengthening  of  the  suspen- 
sory ligament.     The  organ  may  occupy  the  epigastric  region  or  be  did- 
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placed  into  the  lower  part  of  tlie  abdominal  cavity,  but  a  cLaiige  in  lie 
posture  of  the  patient  or  external  prestiure  is  often  sufficieDt  to  replict! 
the  liver  io  its  normal  position.  The  »ympto7ns  (if  present  at  mil)  con- 
sist of  a  dragging  sensation,  often  amounting  to  pain  that  majr  be  MV€f« 
and  referred  to  the  right  shoulder,  ih\  pfu/sictd  rxaminatwn  palpatio^ 
may  reveal  a  fissure  between  the  right  and  left  lobes,  together  witli  a 
movable  tumor  presenting  the  size  and  normal  ontlines  of  the  liver,  vhicb 
by  manipulation  may  be  returned  to  the  right  hypochondriac  region. 
Percussion  gives  tympany  over  the  normal  area  of  liver-du loess,  which 
changes  to  flatness  when  the  organ  is  pressed  or  falls  into  its  natanl 
position. 

Displacement  upward  may  result  from  gastric  or  intestinal  distentmn* 
marked  ascites,  or  an  abdominal  tumor;  while  downward  disjdaceiueni 
may  be  due  to  a  mediastinal  tumor,  an  emphysematous  lung,  or  a  pleural 
effusion. 

Diatpinms, — Among  the  conditions  likely  to  be  confounded  with 
movable  liver  may  be  mentioned  camnoma  of  the  onwittuni  or  of  thi 
pj/loru»j  dermoid  ci/st8,  tumorn  of  the  ovary  and  tUents^  hydro*  or^y^ 
nt'pkrosis,  tmnorM  of  the  kidmy,  and  ehronie  proliferative  periioniti$^ 
By  a  careful  study  of  the  syniptomjitology,  and  in  the  absence  of  tb^ 
normal  physical  signs  over  the  hepatic  area,  the  differential  diagnoeta 
can  usually  be  firmly  established,  although  marked  fatty  degeneratioill 
or  atrophic  cirrhosis  may  coexist  with  any  of  the  above  condltioiifl  aal 
cause  marked  diminution  in  the  area  of  hejmtic  dulness* 

The  treatment  of  movable  liver  is  merely  palliative,  and  consists  in 
the  application  of  a  suitable  bandage  for  preventing  the  displaoemeiiS. 


tiona  of 


JAUNDICE. 

(Icfenig.) 

Definition* — A  condition  in  which  the  tissues  and  seeretioD«  are 

gtained  with  bile-pigments.     Jaundice  is  not  a  disease,  hut  a  j^ymptitm. 
The  various  theories  of  the  origin  of  so-called  hematogenous  jaundice 
have  been,  I  take  it,  successfnliy  overthrown  by  the  inveatigatioiM  rf 
Stailelmanu,    Hunter,   and   others.     All    forms   are  due  to  onatr 
either  in  tiie  larger  or  smaller  ducts  (hepatogenous). 

Ifepat<Hfenou»  or  ohntrifrtive  juundiee  is  more  commonly  seen' 
(1)  Inflammatory  swelling  of  the  duodenum  or  of  the  lining  membr 
of  the  fluet,  which  is  by  far  the  most  common  factor  in  its  < 
demands  separate  consideration   {vide  infrfi.  Catarrhal  .Ii 
Foreign  bodies  within  the  ducts,  as  gall-stones  or  parasites  ;  (^j  Str 
ture  or  obliteration   of  the  duct;   (4)  Tumors   within  the  duct  or 
structing  its  orifice;  (5)  Pressure  on  the  duct  from  without,  ss  bj 
tumor  of  the  Hver,  stomach ,  pancreas,  or  omentum  ;  also  hv  fecal 
cumulations,  displaced  organs,  a  pregnant  uterus,  enlargetl  glands  in  I 
fissure  of  tlie  liver,  and,  more  rarely,  by  abdominal  aneurysm  ;  (6)  I 
ered  blood-pressure  in  the  vessels  of  thetiver  favoring  resorption  ofj 
as  in  simple  icterus  of  the  new-born  (Frerichs). 
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CATABBHAIi  JAUNDICE. 


{ffepaiogetmus  Jaundice ; 


Icienia    Catarrhal h  :    Ditmieno-cholaiigitiM  ;   Infiammation 
of  the  Common  JUIe-duct.) 


Definitionp — A  condition  characterized  by  a  discoloratioE  of  the  tis- 
sues from  retention  and  absorption  of  bile  and  resulting  from  a  catarrhal 
inflammation  of  the  lining  membrane  of  the  ducts,  more  especially  the 
larger,  and  of  the  duodenum. 

Pathology.^— f>n  examining  a  liver  and  gall-bladder  in  nittt  m  a 
case  of  catarrhal  jaundice  the  former  is  usually  found  enlarged,  lighter 
in  color  than  normally,  and  of  a  distinct  icteroid  tint.  In  well-marked 
cases  the  smaller  ducts  are  distended  throughout  the  hepatic  parenchyma, 
and  on  making  a  longitudinal  section  drops  of  bile  can  be  collected  on 
the  edge  of  the  section-knife. 

The  gall-bladder  is  found  di^stended  with  bile,  and  on  iirm  pressure  a 
tough  plug  of  mucus  is  nsually  expelled  from  the  common  duct  into  the 
duodenum,  after  which  bile  flows  into  the  intestine  freely.  The  mucous 
niembranc  lining  the  ductus  eortimuniif  is  swollen  and  inflamed,  and  the 
catarrhal  process  may  extend  to  the  cystic,  and  in  some  cases  to  the 
hepatic,  duct.  As  a  rule,  that  portion  of  the  common  duct  lying  in 
the  iutestinal  wall  is  more  fre*]ueutly  and  more  deeply  involved.  If  the 
disease  becomes  chronic,  a  formation  of  connective  tissue  occurs,  owing 
to  the  irritation  caused  by  the  retained  secretion,  and  atrophy  of  the 
liver-cells,  with  biliary  cirrhosis,  inay  result.  Suppuration  is  exceed- 
ingly rare  in  this  affection. 

Etiology. — As  simple  catarrhal  jaundice  results  in  a  majority  of 
cases  from  extension  of  inflammation  due  to  gastro-duodenal  catarrh,  the 
chief  predisposing  causes  may  be  mentioned  as  follows:  (a)  Exposure 
to  cold  and  wet;  (h)  The  use  of  improper  fijods,  under  which  heading 
may  also  be  comprised  faulty  cooking,  improper  mastication,  irregular 
meals  ;  (c)  The  excessive  or  prolonged  use  of  such  irritants  as  tea,  coffee, 
or  alcohol;  (ti)  Prolonged  anxiety  and  mental  or  physical  overwork; 
(e)  Certain  acute  diseases,  as  pneumonia,  relapsing  fever,  typhoid 
fever,  and  malaria;  (/)  Portal  obstruction,  occurring  in  chronic  heart- 
or  kidney-disease ;  {ff)  More  rarely  it  has  occurred  in  epidemic 
form. 

Symptoms*— (ri)  Icfemsi,  or  tinting  of  the  body-surface,  is  often 
the  first  symjitom  noticed  in  this  condition,  api)earing  usually  on  the 
forehead  a  [id  neck  and  gradually  spreading  over  the  entire  body* 
The  conjunctivae  also  early  become  discolored,  and  the  general  hue, 
though  variable,  is  generally  a  bright  lemon-yellow.  In  chronic  ca- 
tarrhal  jaundice  the  color  is  apt  to  change  to  a  bronzed  or  deep- 
green  tint. 

(b)  Seeretiotm  and  Excrethns, — The  urine  and  sweat  are  often  found 
to  contain  bile-pigment,  the  patient's  linen  frefiuently  being  discolored. 
In  extreme  cases  the  urine  may  be  dark-green  in  color,  while  in  those 
of  average  severity  it  is  of  a  lighter  or  deeper  greenish -yellow  hue. 
The  shaken  specimen  foams,  and  the  froth  has  a  yellow  color-tint. 
Often  the  presence  of  bile  is  detected  before  any  noticeable  coloring 
of  the  conjunctivae  occurs.  In  cases  of  intense  or  long-stanfling 
jaundice  albumin  and  tube-casts  may  be  present,  and  the  latter  may 


848 


DISEASES  OF  THE  DIGESTIVE  SYSTEM. 


i 


be  bile-staineiL^     Hyaline  caste  are  often  found  in  cases  of  m^ 
intensity. 

The  bowels  are  constipated,  and  the  stools  are  pale-drab  or 
colored ;  they  are  usually  very  fetid.      Diarrhea^  however,  may  be  fil 
ent,  owint^  to  the  production  of  irritating  substances  and  deoomposr 

The  tears,  saliva,  and  milk  are  rarely  stained  with  bile-ptgtnent,  TIf 
expectoration  also  is  rarely  tinted,  unless  pneumonia  or  some  form  of 
pulmonary  infiltration  coexists. 

(c)  Circulation. — The  pulse,  although  not  appreciably  altered  in  toI- 
ume  or  tension,  is  usual ly  slow  (often  30  or  even  20  beats  per  minute), 
though   this  is  not  an  unfa vor able  symptom, 

((1?)  The  temfwratitre  is  usually  norma!,  although  slight  elevations 
may  occur  (10(P--10P  R— 37. 7 ^'-38, 3°  C). 

(e)  (rastt'O'iiepatie  Si/mptoms. — Among  the  first  symptoms  noticed  i 
catarrhal  jaundice  may  be  those  of  dyspepsia — viz.  anorexia,  a  »ei 
of  fulness  after  eating  with  flatulence,  acid  eructations,  nausea 
vomiting,  accompanied  by  a  dull,  heavy  jiain  over  the  hepatic  areai,  w 
soTiie  tenderness  on  pressure.  These  often  develop  insidiously,  and  may 
be  present  several  days  before  the  appearance  of  the  jaundice.  More 
rarely  tliey  occur  suddenly  with  a  severe  rigor  or  chill,  violent  hmA- 
ache,  and  vomiting — e,  /;.  in  the  epidemic  form. 

{/)  (JuianeouK  Phenomena,' — Pruritus  or  itching  often  becomes  a 
troublesome  symptom,  being  more  common,  however,  in  the  diroaie 
forms.  Lichen,  urticaria,  furuncles,  and  sweatings  (diffused  and  locmi- 
ixed)  may  develop,  the  latter  being  often  limited  to  the  skin  covering 
tlie   abdomen  and  the  palms  of  the  hands. 

A  peculiar  disease  of  the  skin  called  j-anthelamna  or  bita  kipM$a 
may  also  occur.  It  consists  of  bright-yellow  spots,  slightly  elevated, 
appearing  on   the  eyelids,  and  rarely  on  other  parts  of  the  bodv. 

In  the  more  severe  forms  spots  of  ecchymosis,  and  in  some  instanfes 
profuse  hemorrhages,  may  occur  into  the  skin  atid  mucous  niembi 
These  are  usually  associated  with  other  symptoms  of  a  grave  type. 

(//)  NrrvoHH  Stfmpfoms. — Headache  and  vertigo  are  common ;  ii 
tiibility  of  temper,  despondency,  and  wakefulness  or  mental  dulnesi 
almost  equally  so.  With  the  oncoming  of  darkness  vision  may  mm 
indistinct  {hemeralopia)  or  it  may  attain  unnatural  clearness  (aj^ 
talopiay  Rarely,  objects  look  yellow  {ranthopmi).  The  ncrvoua  ]i^ 
nomena  observed  in  catarrhal  jaundice  are  attributable  to  the  cITiCts 
of  the  bile-acids.  In  certain  cases,  however,  associated  with  destmc- 
tion  of  the  hepatic  substance,  as  in  acute  yellow  atrophy,  carcinoma, 
cirrhosis,  and  fatty  degeneration,  grave  cerebral  symptoms  (srute 
delirium,  convulsions,  and  coma)  may  develop  suddenly  and  prove 
fatal.  This  class  of  symptoms  has  been  named  arholia^  ch^lemia.  or 
vhfjh'»trn'mia  (the  latter  owing  to  the  mistaken  supposition  that  cli'O* 
lesterin  is  the  poisonous  product).  The  true  nature  of  the  toxic  agent 
in  the  blood  is  unknown.     In  some  fatal  terminations  of  this  eharae- 

'  TejfU/or  BiU. — Omeiinn  Ujti^  or  ihe  play  of  colors,  consists  in  bringing  m  few  iliis 
of  urine  in  wnUict  with  the  imme  quantity  of  commercial  nitric  add  an  a  ptiln 
ilrtb,  whereu|M)n  various  shadi'S  of  yellow,  gje^n,  red,  ami  violet  are  pn)duei?<l. 

RortentMwh' 1^  i^M  is  made  by  (ilterinif  the  suftpected  tirine  and  tmrehing  the  fill 
witli  a  drop  of  nitric  Ki:xi!L.  If  bile  be  present,  a  green  circle  will  fonn  ai  the 
contact.     (Bee  iilso  rbnlyria,  p-  044.) 
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ter  death  was  due  directly  to  a  renal  complication  rather  than  14}  the 
primary  affect iou. 

The  phyBical  signs  in  a  case  of  simple  catarrhal  jauiiilice  show  on 
palpation  and  percussion  an  increase  in  the  hepatic  area,  the  lower  bor- 
der of  the  liver  projecting  in  some  instances  several  fingers'  brea<Uh9 
Ueluw  the  ribs.  Harely,  the  distended  gall-bladder  projects  below  the 
lower  lube  of  the  liver,  as  when  there  h  complete  obstruction  neai  or  at 
the  duodenum,  and  then  it  can  be  distinctly  piilpated. 

Hiagnosis.^ — ^The  etiology  (errors  in  hygiene  and  diet),  a  history 
of  previously  existing  gastro-intestinal  catarrh,  tbe  age  of  tbe  patient 
(young  adult  life),  and  the  appearance  of  the  jaundice  unaccompanied 
by  pain  or  general  emaciatiiin,  togetlier  witb  an  absence  of  synjptums 
fMiinting  to  cirrbosis,  carcinoma,  or  acute  yejlow^  atrophy,  form  a  cLa* 
racteristie  grouping  of  clinical    inclieations. 

Duration  and  Prognosis,— The  duration  of  catarrhal  jaundice 
varies  from  two  to  eight  weeks.  If  the  symptoms  continue  longer  than 
1^0  months,  grave  doubts  may  he  entertained  as  to  the  case  being  one  of 
simple  jaundice.  The  prognosis  is  guardedly  favorable,  A  rise  of  tem- 
perature usually  indicates  mischief  (Pepper),  while  hemorrhages  of  the 
skin  and  m  net  his  membranes  always  influence  the  prognosis  unfavorably. 

Treatment. — The  diet  and  hygiene  are  die  fii-at  considerations  in  the 
treatment.  Systematic  bathing  (Turkish  or  Russian  baths,  under  super* 
visiun),  regulated  hours  of  sleep,  and  moderate  exercise  in  the  open  air, 
all  exert  a  beneficial  effect.  Rich,  highly  seasuned  foods,  rich  pastries, 
fats,  and  sweets,  are  to  be  interdicted  :  starchy  foods,  lean  meats,  bread, 
soups  (containing  no  fat),  and  green  vegetables  may,  however,  he  used 
in  moderation.  Skimmed-milk,  butter-milk,  and  alkaline  drinks  (Vichy 
and  Saratoga  mineral  waters)  may  be  used  freely,  wliile  sour  wines,  lem- 
onades, and  tamarintl-water  are  allowable.  Tlie  free  use  of  pure  water 
often  does  good  by  increasing  the  How  of  bile  and  by  dislodging  plugs  of 
mucus  that  may  obstruct  the  duodenum  and  the  common  duct. 

(ferhardt  and  Kraus  have  recommended  the  faradic  current,  applied 
over  the  region  of  the  ga!!-h ladder  ;  manipulation  has  also  been  tried 
witb  a  view  to  removing  the  obstruction  in  the  common  duct.  Neither 
of  these  methods  has  met  with  success. 

The  first  tljcnipeutic  indication  is  to  keep  the  bowels  freely  soluble 
by  the  use  of  saline  iiperients,  as  Hunyadi  water  or  Carlsbad  salts  (|  to 
1  teaapoonful  in  hut  water  before  nieuls).  The  latter  remedies  tend  to 
lc^8sen  the  catarrhal  inflummation  by  depleting  the  mucous  membranes. 
In  obstinate  constipation  calomel,  rhubarb,  the  extract  of  colocynth,  or 
castor  oil  may  be  employed,  Prevost  and  Binet  believe  that  cah^tnel  is 
in  part  converted  in  the  economy  into  mercuric  chlorid,  which  stimu- 
lates the  biliary  secretion. 

( 'onspicuous  among  other  remedies  may  be  mentioned  the  silkalies, 
sodium  bicarbonate,  salicylate,  and  phosphate,  which  tend  to  increase  tbe 
flow  of  bile  and  render  it  less  thick  :  hydrochloric  acid  (which,  accord- 
ing to  Ewald,  by  aiding  digestion  prevents  the  formation  and  consequent 
absorption  of  toxic  substances),  in  combination  with  the  bitter  tonics — 
gentian,  quassia,  iind  nux  vomica;  ammonium  chlorid,  which  sometimes 
proves  beneficial ;  and  silver  nitrate  (gr.  ^-\ — 0,008-0.016,  three  times 
daily). 

hi 
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Injections  of  cold  water 
^1 


(60°-T0°   F,— ir>./">°-21.r 


quantities  of  1  or  2  quarts  {l-^  litei'^K  are  highly  recomi&endhl  ii 
promoting  the  secretion  of  bile  ;  while  lavage,  practised  daily  mud  oven 
protracted  period  of  time  (one  to  two  months),  has  proved  Wbly  b«Oie> 
licial,  especially  when  gas tro- duodenal  catarrh  has  existed.  This  Mit- 
ment  was  adviicated  hy  Krull,  but  ha»  given  negative  results  in  thehftiid« 
of  Ojaler  and  Buniey  Yeo. 

Itehing. — This  troublesome  symptom  may  often  be  relieved  by  the  ei* 
ternal  application  of  a  solution  of  borax  or  sodttim  bicnrbonate  (Sss-Oj— 
16.0-512.0).  or  of  menthol  and  alcohol  (gr.  x--.^j— 0.648-32.0).  Inter- 
nullj,  large  dosea  of  the  bromids  (gr.^xx-xxx — 1.29-1.94,  at  bedtime)  or 
the  continued  use  of  pilocarpin  (gr.  ^  to  ^ — 0.005  to  0.008,  two  or  thuee 
times  a  day),  as  recommended  by  Witkowski,  are  worthy  of  a  trial. 

Flatulence  may  dten  be  relieved  by  preventing  fermentation.  To 
this  end  it  is  important  to  regulate  the  diet,  avoiding  starches  and  sngan 
as  far  as  possible.  Ox-gall  and  sodium  chlorate  (gr.  v — 0.324— of  the 
latter  three  times  a  day)  are  sometimes  useful  in  checking  the  formaiion 
of  gas.  Charcoal  tablets,  bismuth  subnitrate  or  salicylate,  and  beti- 
naphtol  are  also  useful   in  checking  fermentation. 

Dmrrhea, — Occasionally  tittacks  of  diarrhea  alternate  with  eonstip^ 
tion  in  catarrhal  jaundice,  and  when  present  demand  treatment.  K^ 
they  are  usually  due  to  fermentation,  salol  and  creasote  (tllss — 0.033), 
combined  with  the  bismuth  salts  (subgallate,  subnitrate,  subcarbonate^or 
salicylate),  are  usually  efficacious  ;  they  are  administered  before  meats. 

Headache  is  cau-i^ed  by  the  circulation  in  the  blood  of  some  toxic  prin- 
ciple, dwe  to  the  absorption  of  bile  ;  it  is  often  persistent  and  annoying* 
although  rarely  acute  in  character.  Temporary  relief  may  sometimes  he 
obtained  as  the  rei^ult  of  fi'ee  sweating  induced  by  means  of  the  hot  hath 
or  hot  pack.  Of  drugs,  caffein  citrate,  acetanilid,  camphor  monobromated 
and  phenacetin,  either  singly  or  in  combination,  may  he  recommended. 

In  the  other  forms  of  hepatogenous  jaundice  permanent  relief  can  imly 
be  afforded  by  removing  the  obstruction  in  the  biliary  channels,  andthos 
permitting  the  normal  outflow  of  bile. 

When  the  obstruction  is  due  to  mechanical  causes  (biliary  calculi, 
tumors  pressing  on  the  duct)  the  treatment  is  chiefly  surgical,* and  oni- 
sists  in  their  removal  {vide  Cholelithiasis). 
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OTHER   FOEMS   OP  JAUNDICE. 

Modern  experiments,  as  I  have  said  (ride  p.  H46),  tend  to  show  that 
the  so-called  hematogenous  jaundice  is  always  hepatogenous— -4*.  r,  ibe 
blood-dyscrasia  probably  exerts  a  toxic  influence  on  the  liver-cells;  and 
there  may  at  the  same  time  be  a  more  rapid  blood-destruction  in  tke 
liver  (Neumeyer,  Stadelmann,  t-f  fi/.K 

Among  the  more  common  causes  of  jaundice  not  purely  catairkal  in 
origin  are  the  following : 

(a)  Certain  fevers,  as  yellow  fever,  relapsing  fever,     (ft)  Grave 
of  anemia,  us  pernicious  anemia  and  chlorosis,     {e)  Certain  poiaoi 
in  pyemia,  septicemia,  shock,  snake-bite,  chloroform*  and  cther-poisoiliagt 
also  in  poisoning  by  phosphorus,  arsenic,  mercury,  and  other  mincnk. 

The  pathology  of  these  forms  of  jaundice  differs  easeotially  in  tke 
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intlividuiil  cases  according  to  the  cause,  and  will  be  considered  under 
the  difftTeut  diseases  mentioned  in  the   etiology. 

S5Tnptoms. — ^In  the  ordinary  forms  the  symptoms  are  less  marked 
than  in  the  catarrhal  variety.  The  skin  presents  in  many  instances 
only  a  slight  lemon-yellow  tint.  The  normal  pigments  of  the  urine  are 
usiiiiliy  increased  in  amount,  while  bile-pigments  maybe  entirely  absent. 
Finally,  the  stouts  are  not  characteristic,  as  in  tlie  catarrhal  form,  and 
may  be  even  dark  in  color.  This  occurs  in  cases  in  which  the  extra- 
hepatic  bile*duets  are  ouly  partially  obstructed  or  the  cause  is  solely 
iiitra*hepatic. 

In  the  severe  tbrms  of  this  variety  of  jaundice,  as  in  that  produced 
by  acute  3'ellow  atrophy  of  the  liver,  symptoms  of  cholemia  (described 
under  the  Symptoms  of  Catarrhal  Jaundice)  are  apt  to  develop.  The 
pro(/no9i«  and  treatment  depend  entirely  upon  the  cause. 


BILIARY  CALODU. 

(  Gaii-shmes ;  Ch  oleliih  iajfis. ) 

Defitlitioii. — ^Concretions  formed  in  the  gall-bladder,  due  to  an 
altered  physiologic  function  or  pathologic  change;  they  vary  in  their 
composition  and  consist  for  the  most  part  of  bile-elementa,  and  often 
set  up  characteristic  disturbances  [eholelitMami<). 

Etiolo^3^. — As  a  result  of  biliary  retention  increased  consistency 
and  a  concentration  of  bile  occurs,  and  certain  constituents  that  were 
before  held  in  solution  are  thrown  down.  Among  the  most  common 
predisposing  causes  maybe  mentioned  the  following:  {a)  Female  sex^ 
especially  between  the  uges  of  forty  and  sixty.  Durand-Farders  sta- 
tistics (1808)  show  til  at  out  of  230  cases,  142  were  women  and  88  men, 
Senac's  statistics,  out  of  a  total  of  311  individuals  give  227  women 
(Dujardin-Beaumetz).  (h)  Irregular  meah  and  an  ezcemve  diet  of 
gtarf'hes  and  faf»,  combined  with  a  sedentary  life,  are  strong  predispos- 
ing factors,  (c)  According  to  Harley,  galb stones  and  biliary  concre- 
tions of  all  kinds  are  fretpiently  hereditary.  Among  other,  and  perhaps 
minor,  causes  may  be  mentioned  eonstipatton^  tiff ht -lacing,  pregnanvif^ 
r/tnntie  ofmtruetiou  to  the  flow  of  bile  (as  from  tumors  pressing  from 
without  on  the  duets,  or  catarrh  of  the  ducts),  and,  more  rarely,  the 
rachitic  and  lithic-aciil  diathesis. 

Composition  and  Appearance. — Water  comprises  from  2  to  5 
per  cent,  of  the  composition  of  gallstones^  the  chief  solid  constituent 
being  cholesterin,  and  the  remainder  being  composed  of  hile-pigraent 
and  salts  (lime,  potash,  soda,  and  perhaps  traces  of  iron  and  copper). 
Pigment-lime  may  i>e,  though  rarely,  the  main  constituent.  In  mze 
they  vary  from  the  smallest  particle  of  sand  to  that  of  a  goose-egg, 
Harley  records  a  case  in  which  a  pyriform  ebolesterin-calculiis  was 
discovered  in  the  feces ;  in  a  ilry  state  it  weighed  400  grains  (26.0) 
and  measured  2^  inches  (5.6  cm.)  in  length  and  1-j^^  inches  (2.7  cm.)  in 
diameter    Fagge  reports  a  calculus  weighing,  in  a  dry  state,  462  grains 
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(30.0),  The  color  varies  from  white  or  light-yell 
green  (as  io  pigmtMit-lime  calculi),  and  miiy  pi 
between  these  two  extremes.  The  uucleua  often  co 
the  outer  layer  being  usually  tht?  harder,  and 
part,  of  lime-salts.  The  center  of  the  nncleua] 
desi|uamated  epithelium  or  dried  mui:us,  and  on  C) 
lamina^  are  usually  developed.  The  t*hoU^'^terifj 
wax»  are  white,  and  the  cut  section  presents  a  cr; 
Other  forms  are  apt  to  be  brittle.  The  »urfttct'» 
ated,  or  hollowed  out,  solitary  calculi  being  usu; 
while  multiple  stones  often  present  smooth  facets, 
together  of  the  calculi  (Lhijardiu'Beantnetz),  Th' 
shaped,  but  may  be  pyramidal,  eyiin^lric,  lenticu 
finger-shaped*  or  olivary.  Their  iseftt  is  usually  i 
they  may  be  found  anywhere  alon^;  the  biliary  pass 

Symptoms. — There  may  he  no  subjective  sym 
culi  unless  the  stone  becomes  impacted  in  the  hej 
mon  liuct.  Thus,  Naunyn  states  that  *■  the  galU 
large  numbers  for  an  indefinite  period  of  time,  postr 
showing  that  they  are  present  in  25  per  cent,  of  a 
years  of  age  ;"*  and  I  L|uite  agree  with  him  in  his  es 
of  a  calculus  through  the  duet  will  give  rise  to  hep 
permanent  blocking  of  the  duet  will  cause  symptom 
tion,  folio wH-d  in  many  cases  by  those  of  ulceration  i 
the  estahlislimeiit  nf  a  biliary  fistula.  A 

Hepatic  Colic— When  a  gall-stone  becomes  iflf 
the  patient  experiences  agonizing  pain  (tearing,  ca 
in  character)  in  the  right  hypochondriac  region,  n 
shoulder,  and  accompanied  often  by  profuse  sweat 
feeble  running  pulse.  The  mo^^t  common  itfuf  of 
three  inches  to  the  right  of  the  median  line  ami  abo 
below  the  ensiform  cartilage.  Less  frefjuently  it 
galbbladder.  This  happens  in  cases  in  which  the 
in  the  cystic  duct,  and  may  he  in  greater  part  di 
gall-hladdcr.  In  some  instances  the  pain  is  so 
syncope.  Hepatic  colic,  however,  may  occur  in 
passage  of  biliary  calculi,  as  from  innammation 
On  the  other  hand,  hirgc  calculi  have  been  found  id 
having  excited  hepatic  colic.  I  recently  saw  an  in 
in  which  the  gall-stone  was  of  the  size  of  an  Englij 
or  chill  often  precedes  the  attack,  which  is  usually  a 
erate  fever,  the  temperature  reaching  101^^-102^  ] 
If  the  stone  passes  thrnngli  the  duct  without  becon 
dice  and  pain  may  either  hi?  only  slight  or  entirely  { 
ever,  occlusion  of  the  common  duct  occurs,  the  jaui 
This  sym(>tom,  however,  may  be  present,  though  I 
gall-stones  reach  the  dueftfst  communlts.  Jaundice 
eent  of  the  cases  (Fitz),  and  it  sets  in  from  eigh 
after  the  onset  of  the  attack  of  pain.  Phtfnkal  e^ 
inspection  a  slight  prominrnce  in  the  hepatic  area,! 
edge  of  the  liver  can  often  be  distinctly  felt 
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at  times  as  low  as  the  uinbilit'a.1  level.  The  enlarged  liver  is  sensitive 
on  pressure,  and  particulurlv  the  gall -bladder,  which  can  be  palpated  in 
not  a  few  cases.  If  the  latter  viscus  contains  many  calcnli,  crepitation 
may  be  noticeable  to  the  jialpating  fingers,  and  a  friction-sound  may  be 
distinguished  on  auscultation.  The  swollen  organ,  after  the  cessation 
of  the  colii%  subsides  with  truly  renjarkable  rapidity.  Jiecurrt'ttt'en  of 
the  painful  attacks  after  varying  intervals  of  time  are  common.  Finally* 
the  gall*stone  is  expelled  and  the  colic  ceases  to  return.  Multiple  stones^ 
however,  may  be  passed. 

liupturt'  of  (ht'  th(rt\  followed  by  fatal  peritonitis,  has  been  known  to 
occur.  Attacks  of  biliary  colic  are  of  variable  durait'on,  lasting  from  a 
few  hours  to  ti  few  days,  and  in  some  instances  one  or  more  weeks. 
Sudden  cessation  of  the  pain  is  usually  followed  by  rapid  disapj)earance 
of  the  jaundice  (when  present)  and  the  discovery  of  the  stone  in  the 
fe<3es.  Examination  uf  the  urine  after  the  paroxysm  reveals  bile  anfl  an 
abundance  of  uric  aci<l  anil  urates.      The  pulse  often  liecomes  slowed. 

The  prognosis  of  biliary  calculi  as  regards  life  is  good,  but  as  re* 
gards  recovery  only  guardedly  favorable.  Attacks  of  biliary  colic  usually 
terminate  favorably,  although  cardiac  distress  with  palpitation  may  occur 
and  form  a  serious  complication.  Fatal  syncope  has  also  been  known 
to  occur,  and  fatal  intussusception  has  foUow^ed  the  impaction  of  gall- 
stones in  the  region  of  the  ileo-cectd  valve.  If  evidences  of  an  infec- 
tious inflammation  arise,  the  outlook  is  tben  more  serious. 

Diagnosis. — The  diagnosis  of  gall-stones  is  sometimes  extremely 
difficult  on  account  of  the  obscure  clinical  symptoms  and  tiic  entire  ab- 
sence of  physical  signs.  When,  however,  the  calculus  becomes  impacted 
in  the  duct,  symptoms  of  biliary  colic  usually  appear,  characterized  by 
intense  pain  in  the  epigastrium  and  right  liypochondriac  region,  radiat- 
ing to  the  back  and  right  shoulder.  There  is  al-^o  fever,  vomiting,  and 
in  one-half  the  instances  jaundice  and  the  finding  of  the  stone  in  the 
<iej  ecta. 

Differential  Diagnosiit — iTaatrnJgia  usually  occurs  in  individuals  with 
neurotic  tendencies,  and  is  characterized  by  severe  paroxysmal  pains  in 
the  epigastrium,  extending  to  the  back  and  base  of  the  chest.  It  occurs 
often  when  the  stomach  is  empty  and  is  relieved  by  eating.  Firm  press- 
ure over  the  epigastrium  often  alleviates  the  pain  temporarily,  and  the 
absence  of  fever,  jaundice,  stones  in  the  dejecta,  and  the  negative  urinal- 
ysis, together  with  the  history  of  former  attacks,  would  tend  to  difFerenti* 
ate  it  from  hepatic  colic, 

lirval  Colic. — The  pain  in  this  condition,  which  is  often  as  acute  as 
that  of  biliary  colic,  starts  in  the  flank  of  the  affected  side  and  is  trans- 
mitted down  the  ureter.  The  testicle  and  inner  side  of  the  thigh  are  very 
painful,  the  former  being  often  retracted.  Micturition  is  frequent  and 
sometimes  painful,  and  the  urine  is  scanty  in  amount  and  often  mixed 
with  blood.  Intense  pain  may  also  be  felt  in  the  back  and  abdomen, 
although  it  is  usually  localized  in  the  affected  side.  This  grouping  of 
symptoms  is  wholly  unlike  that  characterizing  biliary  colic. 

Jnfcfttinaf  Oolk\^ln  this  variety  the  pain  is  of  a  boring  or  twisting 
character,  usually  centering  about  the  umbilicus.  It  is  relieved  by  firm 
pressure.  Abdominal  distention  is  often  present,  and  relief  comes  with 
the  passing  of  flatus.     Usually  there  is  a  history  of  an  indiscretion  in 
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diet.    When  due  to  lead-poisoning,  the  history,  the  blue  line  on  the  { 
and  the  preBcnce  of  wrist-drop  would  tend  to  confirm  the  diagnosis. 

Reflex  colic^  doe  to  uterine  or  ovarian  disease,  may  also  occur. 
recurrence  of  the  attacks,  together  with  other  symptonii*  pointing  to  dt&- 
eaae  of  these  organs  and  the  exclusion  of  all  other  causes,  would  lend  lo 
estahlish  the  ideritity  of  the  condition. 

In  all  forms  of  colic,  if  the  pain  be  very  severe  symptoms  of  alKick 
may  develop,  indicated  by  vomiting,  cold,  clammy  skin,  pale  and  {itudied 
features,  and  a  rapid  running  pulse. 


CHRONIC  OBSTBITCTION   OF  THE  DUCTS  BY  OAL*I^STONB8. 

The  obstruction  may  exist  in  the  dtietu^  vhoiedochwi^  in  the  cysti«: 
duct,  or  in  hoth. 

1.  Obstruction  of  the  Common  Duct. — Pathology. — The  result 
of  the  irritatiun  produced  hy  the  presence  of  the  stone  is  a  catarrhal  pro- 
cess (cholangitis)  that  may  either  remain  chronic  or  terminate  in  suppo* 
nition  (suppurative  cholangitis).  In  a  case  of  simple  obstruction  the  g*U- 
h ladder  is  often  moderately  enlarged,  though  rarely  extending  below  the 
lower  border  of  the  liver.  The  common  duct  is  greatly  distended,  the 
stone  being  usually  located  near  it4»  termination;  it  is  distinctly  felt  jum 
beneath  the  mucous  membrane  of  the  descending  duodenum*  Occasion- 
ally two  or  more  calculi  are  present,  completely  obliterating  the  canal. 
The  hepatic  duct  and  its  branches  are  greatly  dilateil,  and  often  contain 
thin,  colorless  mucus,  the  membrane  lining  the  ducts  being  smooth  and 
clear.  The  liver  in  these  csises  is  firmer  in  consistency  than  Dormalt 
ahowing  nome  increase  in  the  connect] ve-t issue  elements,  though  cirrhotic 
changes  are  rare.  Moderate  enlargement  of  the  organ  usually  exists,  hot 
progressive  atrophy  may  occur.  When  Huppnrathn  has  occurred  the 
mucous  membrane  is  greatly  swollen  and  reddened,  and  in  some  instancii 
shows  erosions  or  ulceration.  The  process  often  extends  through 
hepatic  and  cystic  ducts  into  the  liver  and  gall-bladder,  giving  ;  " 
local iased  abscesses  in  the  former  and  to  empyema  of  the  latter.  In  i 
instances  the  gall-bhitlder  has  been  perforated  and  abscesses  have  : 
between  the  liver  and  stomach,  IhWrtienhr  are  sometimes  found 
mortem,  containing  biliary  calculi. 

Symptoms. — Chronic  obstruction  by  gall-stones,  with  coexisting  ca* 
tarrhal  infiammaiion,  is  characteriKe<i  by  a  distinctive  group  of  symp- 
toms, among  the  most  prominent  of  which  are — 

Jaundice, — This  may  be  constant  and  very  intense^  or  intermitt4*fit 
and  slight,  depending  upon  the  amount  of  obstruction  present.  In  mttmt 
cases  it  disappears  entirely  for  several  months,  and  then  recurs  with  raid- 
ing intensity  (ball- valve  action  of  the  stone).  Itching  is,  as  a  ■  -^ 
most  distressing  feature. 

Pain^  occurring  in  paroxysmal  attacks  and  referred  to  the  regioQ  of 
the  liver.  This  is  accompanied  by  fever  that  may  reach  a  high  degret 
(102^-103°  F.— 38.8*^-39.4'=  C),  also  by  chills  and  swcsaUng,  Pe«ein- 
bling  somewhat  the  paroxysms  of  malaria.  Painful  points  in  the  rigfct 
side  posteriorly  may  be  annoying  ;  these  are  either  constant  or  pir- 
oxysmal. 

The  chilh  are  often  intense,  and  may  present  a  quotidian.  tertiaiL  or 
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quartau  form.  Thi*  temperature  of  the  intervals  is  nomiiil.  The  peculiar 
exacerhatifiDS  of  leinperuture  were  first  described  by  Charcot,  and  to 
them  has  been  given  the  name  of  Charcot's  intermittent  fever.  Many 
theories  have  been  advanced  as  to  its  cause,  and  Murchison  writes : 
**  These  paroxysms  may  be  more  or  less  periodic,  and  may  extend  over 
several  months,  withunt  necessarily  indicating  pyemic  hepatitis,  the  pa- 
tient ultimately  recnvering/'  He  farther  states  that  they  are  probably 
due  to  simple  irritation  hy  a  stone,  and  are  analogous  to  febrile  paroxysms 
produced  in  passing  a  catheter  along  the  urethra.  Charcot  believes  the 
etiologic  factor  to  he  a  sceptic  poison,  bacterial  in  origin  and  the  result  of 
chemical  changes  in  the  bile.  Various  micro-organisms  have  been  de- 
tected in  the  bile  in  such  cases  (bacterium  coli  commune,  streptococcus 
pyogenes,  et  aiy 

Gantric  Dkiurbanees, — These  may  be  so  severe  during  the  paroxysm 
as  to  excite  alarm.  Intense  pain  is  complained  of  in  the  epigastrium, 
accompanied  often  by  persistent  nausea  and  vomiting,  which,  however, 
usually  subsides  at  the  close  of  the  paroxysm,  while  the  jaundice  at  this 
time  deepens.  The  attack  may  persist  for  years  without  progressive  fail* 
ure  of  health. 

When,  however,  suppurative  eholangitu  occurs  the  prognosis  becomes 
grave  and  recovery  is  unknown.  The  paroxysms  occur  more  frequently, 
the  fever  merging  into  a  remittent  rather  than  an  intermittent  type. 
Grave  conBtitutional  symptoms,  indicatinir  septico- pyemia,  are  present, 
the  duration  is  shorter,  and  the  case  rapidly  tends  to  a  fatal  issue.  The 
attacks  of  colicky  pain  occur  and  the  jaundice,  but  tlic  bitter  symptom 
is  less  intense  than  in  the  catarrhal  form.  Hepatic  enlargement,  on  the 
other  hand,  is  more  marked  than  in  the  Irttter  variety. 

2,  Obstraction  of  the  Cystic  Duct*^ — This  almost  invariably 
(»afles  distention  of  the  gall-bladder  (dropsy  of  the  gall-bladder),  whicn 
may  be  felt  distinctly  below  the  lower  edge  of  the  liver  as  a  pyriform, 
fluctuating  tumor.  If  obstruction  of  the  cystic  duct  alone  occurs,  jaun- 
dice may  be  entirely  absent,  the  bile  in  the  distended  tissues  being  re- 
placed hy  a  thin,  mucoid  fluid.  This  is  more  apt  to  exist  as  the  obstruc- 
tion becomei!  more  chronic.  In  some  instances  the  distention  is  so  great 
as  to  reach  below  the  umbilicus,  and  the  dilated  viscus  has  even  been 
mistaken  for  an  ovarian  tumor.  Osier  records  a  ease  in  which  18  oz, 
(5.56.0)  of  fluid  were  removed  from  the  gall-bladder.  The  contents  are 
neutral  or  alkaline  in  reaction,  albumin  being  often  present  in  abun- 
tlance.  Catarrhal  inflammation  of  the  gall-bladder  is  often  associated, 
causing  pain  and  sensitiveness  in  the  region  of  the  organ.  The  pain 
may  be  severe  and  simulate  biliary  colic  or  appendicitis.  The  examiner 
can  feel  an  elastic,  gourd-shaped  tumor  closely  connected  with  the  liver, 
movable  in  respiration  in  the  vertical,  and  also,  under  the  influence  of 
the  palpatinf^  finders,  in  the  lateral,  direction. 

If  tlie  obstruction  persist  for  a  length  of  time,  calcification  or  atrophy 
of  the  bladder  are  common  sequehe.  In  the  former  calcareous  plates 
may  be  deposited  in  the  mucosa,  or  the  wall  may  be  the  seat  of  calca- 
reous infiltration,  converting  the  viscus  into  a  hard,  stone-like  body  that 
is  gritty  on  section.  When  atrophy  occurs  the  organ  shrinks  into  a  small 
fibroid  mass  the  size  of  a  cherry,  which  on  section  is  often  found  to  con- 
tiiin  a  stone.     0<jmplete  obliteration  of  the  cavity  may  occur. 
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Among  rarer  sequelae  of  cliroiiic  obstruction  may  be  mentiotied — («y 
Empyema  of  the  GftU-blatider. — When  this  takes  place  the  organ 
comes  grt^atly  tlistcmled,  an  J  bus  been  known  to  contain  aa  much 
pint  of  purulent  nmteriaL  The  sipnptoms  of  suppurativa  cboW] 
simubite  tlio^e  of  purulent  cholangitis,  and  are  often  preceded  by 
uf  cattirrh  of  the  gall-bladder  and  ducts.  Perforation  may  occur,  gmog 
rise  to  eircuniseribed  periportal  abscesses  or  to  generalised  peritonitia. 
(h)  Arfitt:  PhJf'i/titoH*nii<  Vifntltu.^ — This  is  of  ver}'  rare  occurrence,  ch*- 
rurterizcil  clinically  by  pain  and  tenderness  in  the  hepatic  region,  npirs 
and  hiiih  fever,  and  intenBe  proj^tration.  It  often  proves  fatal  as  tbe 
re>^uli  of  peritonitis  from  perforation. 

More  Remote  Effects  of  Gall-stoties. — These  will  be  spoken 
of  under  three  headings  : 

1.  Strieture  of  the  dtict,  resulting  from  ulceration  and  cicatrixatioQ 
produced  by  tlie  passage  of  a  atone. 

2.  Intestinal  obstruction,  flue  to  itnpaction  of  gall-stoues. 

3.  Biliary  fistube  resulting  froiu  perforations. 

1.  Stricture  of  the  Duct. — <>bliteratiou  of  the  common  duct  may  re- 
sult from  the  prissage  of  a  gall-stone,  giving  rise  to  ulceration  and  ctea*' 
trixatifiu,  or  the  stone  may  become  impacied  and  lead  to  adhesions  and 
permaueut  closure  of  the  duct  below  it  (Murchis^on).  When  doe  to 
ulceration  the  seat  of  the  stricture  is  usually  low  down  in  the  oooiniOQ 
duct.* 

*S/////y?ff>m^.^-*Tbe  sjrmptotns  are  those  of  chronic  obstructive  janndiee 
(Osier).  In  mjiiiy  cases  there  will  he  an  antecedent  history  of  the  pa8n|gi 
of  galbstones.  In  all  cases  in  whicii  the  symjitoms  of  galUstoncQ  ars 
folh)\\'ed  hy  permanent  jaundice  without  pain  it  may  be  suspected  either 
that  the  calculus  has  become  firmly  impacted  or  that  it  has  produced 
organic  stricture  or  closure  uf  the  duct. 

2.  Inteatinal  Obstruction  from  Impaction  of  Gall-stonea. — The  ileum 
is  commonly  the  seat  of  obstruction  by  gall-stones,  that  may  give  ri!*o  to 
intussq^seeption  or  caa?^e  ulceratioti  and  gangrene  of  the  bowel  with  p*'r- 
foratiou   and  fatal  periionitis.     The  latter  event,    however.  «x-cur»  m 
frcqueurly  when  the  biliary  concretions  are  situated  in  the  cecum.    RarrI 
they  are  frmud  in  the  appendix,  causing,   as  other  foreign  bodies,  inflai 
Tuatory  changes,  followed  hy  ulceration  and  in  tnany  caaes  by  (terfomtion 
an  I  death.      Case*  of  iuipactiuu    in  the   rectum  of  several  biliary  calculi 
have  been  recorded*     I  have   recently   seen  a  case  with  Dr.  R,  Bruce 
Burns. 

Symptoms. — ^If  the  impaction  occurs  in  the  small  intestine,  the 
men  becomes  tympanitic  and  femler  on  pressure.  The  contenta 
stomach  are  first  vomited,  fbllowt*d  by  bile  and  sterooraoeovia 
Obstinate  con.stipation  persists,  and  symptoms  of  |K*ntonitis  develop  mtA 
continue  until  either  the  impaction  disappears  or  death  ensue*.  IIe«9* 
the  result  of  biliary  concretions,  is  common  in  females  of  advanced  a^^ 
The  history  of  previous  acute  attacks  woubl  tend  to  confirm  the  dia^^ 
The  pain  is  intense  and  vomiting  severe  and  persistent.  The  duration 
the  last  attack  is  often  short,  terminating  fatally  in  a  few  honrs, 
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*  \n  ¥rtL  Ijc.  pp.  22  and  VM.  Pathtthujie  TranMirfiiin^*,  two  casies  aix*  recorded  in 
the  HlrirtiireH  wi-re  lexactty  similar  to  iIiom?  nf  ibe  uretlira.  one   being  »i(iiat«d  lA  ll 
hepatic  duct  of  the  left  lobe  ami  ihe  «»iht'r  in  the  conmiOR  duct. 
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3»  Perforation  may  occur  with  the  estallislmient  of  fistulous  com- 
munu'atitm4s  between  the  gall*blaiMer  jind  stomach,  intestinal  canal,  blad- 
der, vagina,  lungs,  abdominal  parietes,  or  portal  vein.  Fistulji?  between 
the  gall-bladder  and  stomach  are  rare,  though  cases  are  recorded  by 
Oppolzer,  Frerichs,  Cruveilhier,  Murchiaon,  aud  others,  Cruveilhier 
states  that  vomited  gall-stones  necessarily  reach  the  stomach  through 
fitstulons  tracts,  a.s  the  passage  from  the  duodenum  through  the  pyloric 
orifice  would  he  impossible. 

Fistuhe  into  the  duodenym  are  of  much  more  common  occurrence, 
ulceration  taking  place  usually  in  the  fundus  of  the  gall-bladder  and  in 
the  descending  or  third  portion  of  the  duodenniu  :  -JU  Cii^es  are  recorded 
of  fistulous  communication  with  the  colon  (UHler).  1  have  reported  a 
fortieth  casej  which  prior  to  reaching  a  fatal  issue  had  developed  wtde- 
spreail  septieo- pyemic  lesions.  In  G  of  9  cases  reported  by  Murchisun 
carcinoma  of  the  gall-bladder  was  present.  Fistuhe  into  the  urinary 
passagei?  may  occur,  2  authenticated  cases  being  reported.  The  distended 
gall-bladder  may  come  in  contact  with  the  urinary  viscu^s,  or  tlie  stone 
may  perforate  into  the  jjelvis  of  the  kidney  and  pa^ss  through  t!ie  ureter 
into  the  bladder. 

Fistulous  openings  through  the  abdominal  parietes  are  the  most  com- 
mon of  all  fistulfe,  the  place  of  exit  of  the  biliary  concretions  being 
usually  in  the  region  of  the  gall-bladder  or  at  the  umbilicus,  to  which 
(acconliitg  to  Murcliisou)  it  may  be  directed  hy  the  suspensory  ligiinient 
of  the  liver.  As  many  as  600  stones  have  been  removed  from  the  gall- 
bladder in  this  manner.  They  vary  greatly  in  size,  being  often  as  large 
as  a  goose-egg*  Advanced  life  and  female  ^ex  are  said  to  be  predis- 
posing causes.  Mure  hi  son  records  r5,  and  Courvoisier?  statistics  show 
184  cases,  in   78  of  which  recovery  took  place. 

Fistuhi?  into  the  pleura,  bronchi,  and  vagina  have  been  recorded,  hut 
are  extremely  rare.  Courvoisier  records  24  cases  of  fistula^  into  the 
lungs,  only  7  of  which  terminated  in  recovery.  Faiiconueau,  Dufoesne, 
Frerichs,  Bristowe,  and  Mtirchi.son  mention  cases  of  fistul^^  into  the  portal 
vein,  with  the  presence  of  biliary  concretions  in  the  latter. 

Treatment. — The  indications  for  treatment  in  cholelithiasis  are  (a) 
to  remove  the  cause ;  (b)  to  relieve  the  paroxysms  of  hepatic  colic ;  and 
((•)  to  adopt  palliative  or  radical  measures  for  the  removal  of  the  gall- 
stones. 

Preventive  Treatment. — In  this,  m  in  the  treatment  of  jaundice,  diet 
and  hygiene  play  an  important  part.  The  former  should  be  as  siraple  as 
possible,  consisting  largely  of  skiramed-milk,  lean  meat,  eggs,  fruity  and 
green  vegetables.  Fatty  foods,  sugars,  starches,  atid  pastries  are  to  be 
strongly  interdicted.  All  foods  should  be  thorougidy  nmsticated,  so  aa 
to  digest  easily,  and  meals  should  be  taken  at  regular  intervals,  t^yste- 
matic  exercise  in  the  open  air  i.s  of  signal  value,  as  it  stimulates  the  flow 
of  bile.  Punkhauer  strongly  recommends  horseback -riding,  believing 
this  to  be  efficient  in  removing  obstructions  in  the  common  duct. 

Among  the  drugs  mostly  used  in  the  treatment  of  this  condition  I 
would  advise  the  fcilluwiug  :  Sodium  sulphate,  cond)ined  with  the  extract 
of  taraxacum  (Harley);  ox-gall  (Dubney),  in  5-  to  10-gr.  (0.324-0.648) 
*  Oinimi  Lectun^  Iniemaiitmal  Qiniea,  vol,  ii.  tfiird  wrie>*,  p.  27. 
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doses,  thr«e  times  daily  (to  relieve  flatulency  titid  Bttmulace  the  biliftij 
secretion);  sodium  salicylate  (gr.  x  to  xv — 0,ti48  X4j  0.1^7 1!,  tlin^r  iiiii(« 
daily) ;  and  sodium  chlorate  (gr.  iv  to  vj — 0,259  to  0.388)  f}>^*^-  »•«»<»• 
day'(Schiff). 

*  The  bowels  should  be  kept  freely  soluble,  congtipatioo  being  carefiiUy 
avoided.  In  my  own  experience  a  dram  (4.0)  of  sodium  phosphaie  or 
of  Rochelle  salts  in  concentrated  solution  in  the  morning  on  rmng  hm 
yielded  ejccellent  results.  Other  laxatives  whose  use  is  to  be  adrit 
encouraged  are  cascara  sagrada,  podophyllin,  and  rhubarb. 

Treatment  of  the  Parozyszn  of  Biliary  Colic. — At  the  verj* 
an  attack  of  hepatic  colic  the  prompt  exhibition  of  raorphin  or  of 
may  greatly  mitigate  an  attack.     The  former  may  be  give  fj 

cally  in   |-  to  J-gr.  (0.008-0.016)  doses  every  hour  until   i- 
the  latter  is  exhibited  by  the  mouth  in  doses  of  1  gr.  (Oj»rj4rt)  e?e 
hour.     Inhalations    of   chloroform,    with    morphin    h y pod ermi cally, 
former  being  continued  until  the  latter  has  taken  effect,  may  be  regarJti 
as  the  typical  treatment  during  an  attack. 

Hot  baths  and  hot  applications  (with  counter-irritation)  over  the  liva 
are  valuable  siids  in  the  treatment  of  hepatic  colic,  being  given  at  a  Um*} 
peniture  of  98°  to  100°  F.  (36.6°  to  37.7°  C),  and  continued  for  twenty 
minutes  if  endurable,  so  as  to  effect  relaxation.     If  cardiac  depre^jsum 
results  and  the  pulse  becomes  weak,  the  baths  should  be  discontinQe«L 
Hot  flaxseed-poultices,  cloths  wrung  out  of  hot  water,  hot  hop*bag»,  or] 
turpentine  stupes  may  be  applied  over  the  hepatic  region  until  the  attick] 
subsitles.     Ice-poultices  have  been  advised  by  Buchetan. 

If  shock  or  syncope  should  develop,  the  body-temperatar«  must  W 
maintained  by  hot  bottles  or  bricks  placed  in  contact  with  the  surikeetif 
the  body,  together  with  strychnin  (gr.  A- — 0.0021),  atropin  (gr.  y^^— 
0.00042),  and  brandy  (1   dram — 4.0)  hypodermically. 

Namea  and  vomit int^  may  be  reduced  by  I5-drop  do06S  of  spirit«i 
chloroform  every  half  hour;  also  by  brandy  and  soda-water  or 
pagne. 

In  mild  cases  sodium  salicylate  (gr.  viij-xv — 0,5 18-0.972  in  twcntj 
four  hours),  recommended  by  Prevost  and  Binet,  or  co^lein  (gr*  j),  wii 
phenacetin  (gr.  x),  every  few  hours  gives  relief.  The  frr^  u«e  of  olil 
oil  or  glycerin  in  hepatic  colic  has  been  followed  by  ttml 

(Rosenberg,  Goodhart),     The  former  is  given  in  quanti  4  to  6  ' 

(128.0-11*2.0)  by  the  mouth  every  three  or  four  hours,  naus<*a  being  pre- 
vented by  concealing  the  taste  with  lemon-juice;  the  latter,  n?co<Bii 
by  Ferrand,  is  given  in  doses  ranging  from  1  to  2  tablespoonfula,  i 
in  the  same  length  of  time.     Both  remedies  are  supposed  to  do  _ 
increasing  the  flow  of  bile*  thus  forcing  the  stone  outward  towmrd 
bowel. 

Treatment   for   BemoTal  of    Gall-stones, — The    palliadre    treats 
consists  in  the  administration  of  agents  that  tend  to  iucreaAe  thi*  floi 
bile.     The  free  use  of  pure  water  by  the  mouth,  together  with  eopw 
rectal  injections  daily  of  cold  water,  has  been  found  effective.      It 
be  rendered  alkaline  by  sodium  bicarbonate  or  borate  in  a  S  per  ocot.' 
solution. 

A  course  of  alkaline  treatment  at  some  of  the  more  uolcd  mimtnl 
springs   (Bedford,   Vichy,   Carlsbad)    is   often   attended  with    good 
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8ult5.  Perhaps  the  three  best  cholagogues  that  may  be  mentioned  are 
soilium  phosphate,  sodium  cholate,  and  ox-ga!1 ;  all  of  these  aid  the 
biliary  flow,  Olive  oil  and  i^lyceriu  (*2  tablespoonfuls  of  the  former 
to  1  of  the  latter)  three  or  four  times  daily  also  increase  the  secretion 
of  bile. 

Cholagogyes  are  i|Uoted  by  some  authorities  to  be  contraindicated 
when  intermittent  hepatic  fever  and  tenderness  are  present  on  pressure 
over  the  liver,  but  the  fact  is  to  be  remembered  that  both  symptoms  may 
occur  without  ulceration  having  taken  place. 

Agents  to  dissolve  the  stone  have  been  tried  at  various  times,  siniong 
them  being  Durmuh:'^  inethod  (turpentine  and  ether),  but,  so  far,  all 
such  methods  of  treatment  have  been   unsuccessful. 

Of  the  various  surgical  measures  for  the  removal  of  gall-stones  the  fol- 
lowing are  the  chief:  (^i)  Removal  of  the  stone  from  the  common  duct 
(choledochotom y) ;  (A)  Removal  of  the  stone  from  the  cystic  duct  (cho- 
lecystotomy) ;  (r)  Establishing  a  fistulous  opening  between  the  gall-blad- 
der and  the  bowel  (cholecystenterostomy) ;  (d)  Extirpation  of  the  gall- 
bladder (cholecystectomy),  the  latter  operation  giving  a  mortality  of  17 
per  centf  according  to  Murphy's  statistics. 

I  Thk   biliary   passages    may    be    the  seat  of  carcinoma^   which   may 

occur  primarily  and  exist  over  a  long  period  of  time  without  being 
recognize^l. 

Pathology* — The  gall-bladder,  as  the  result  of  obstruction  of  the 
duet,  is  often  greatly  distended,  measuring  as  much  as  T  inches  {17,7  cm.) 
in  length  (in  a  case  reported  by  Harley)  from  the  entrance  of  the 
duct  to  the  fundus,  and  being  filled  with  a  cloudy  liquids  somewhat 
resembling  barley -water,  that  contains  flukes  of  epithelium,  granular 
matter,  and  particles  of  inspijisated  bile.  The  reaction  is  usually  alka- 
line, the  specific  gravity  varying  from  1010  to  101  f*.  The  mucous  mem- 
brane lining  the  interior  may  present  a  red,  granuhir  appearance.  If  the 
growth  be  near  the  duoilenal  orifice,  the  common  and  cystic  ducts  are 
often  greatly  distended,  and  tiie  dilatation  may  extend  into  the  hepatic 
ducts  and  their  branches.  The  liver  may  be  enlarged,  and  in  some  in- 
stances presents  the  secondary  nodules  that  arc  characteristic  of  the 
disea.se. 

Etiology,— The  causes  of  carcinoma  of  the  bile-ducts  are  the  same 
here  as  elsewhere,  and  among  these  the  mechanical  or  inflammatory  theory 
of  Virchow  must  be  accepted.  Tight-lacing  and  mechanical  irritation  by 
gall-stones  are  followed  in  many  instances  by  cancerous  degeneration ; 
Osier  states  that  "'  biliary  calculi  are  present  in  at  least  seven-eighths  of 
all  cases.**  Among  other  factors,  heredity  and  age  (after  forty)  play  an 
important  part.  Although  carcinoma  of  the  liver  undoubtedly  occurs 
more  frerjuently  in  males,  Musser  found  that  out  of  100  case^  of  carci- 
noma of  the  ducts  75  were  females ;  in  the  same  number  of  cases  col- 
lected bv  Courvoisier  83  occurred  in  males. 
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Sjnnptoms. — The  signs  and  symptoms,  accordiog  to  Harlej, 
nothing  characteristic  to  distinguish  them  from  other  cau^^of  obsl 
in  the  ducts.  On  palpation  in  the  early  stage,^  the  gall-bladder  i 
moderately  enlarged,  but  later  it  rapidly  undergoes  diminutioQ  in  »iie. 
Jaundice  becomes  very  intense,  and  remains  permanent.  Throii|jhxMl 
the  course  of  the  disease  all  the  symptoms  referable  to  chronic  obflCtvoioii 
of  t!ic  ihiet  by  gall-stones  (paroxysmal  pain,  gastric  disturfiance,  riatol 
temperature,  Charcot's  fever)  may  develop. 

Examination  of  the  urine  and  feces  reveals  the  presence  of  bQe-jini^mmi 
in  the  former  and  its  entire  absence  or  a  greatly  diminished  amount  in  dit 
latter. 

Ast^itea  not  rarely  occurs  during  the  later  stages,  with  the  involve: 
of  surrounding  organs  by  contiguity,  as  well  as  with   the  appearancr 
secondary  nodules  in  the  liver  and  the  development  of  cachexia* 

Diagnosis,— Carcinoma  of  the  biliary  ductus  cannot  always  be  A 
by  physical  examination*     Distinct  evidence  of  chronic  obstniction 
duet,  as  persistent  and  inlonse  jaundice  (which  occurs  in  thret^-' 
tlie  oases),  the  dt*velopuierU  of  cachexia  and  the  absence  of  ca. 
volvement  uf  nther  organs,  liowever,  will  tend  to  characterise  it.     Oj 
a  hard  tumor- mass  is  present  in  the  region  of  the  gall-bladder,  am 
should  be  recollected  that  this  is  oftener  a  seat  of  the  primanr  aflectioQ 
than  tlie  liver.     An  assured  diagnosis  of  carcinoma  of  the  gmll*b[ 
however,  is  often  imjKKSsible. 

Prognosis- — ^The  prognosis  of  carcinoma  of  the  bile-dacts  is, 
that  of  other  organs,  abaolately  fatal,  though  the  course  of  the  disease 
not  so  rapid  as  that  of  carcinoma  elsewhere  until  secondary  involvemeDt 
of  the  liver  occurs. 

Treatment. — The  treatment  is  merely  palliative.  Operative  mra^- 
ures  are  rarely  ju,stifiable,  since  the  disease  is  rarely  recognised  brfon* 
the  liver  becomes  involved.  As  seven-eighths  of  the  cases  follow  abslnit- 
tioii  of  the  iluct  by  gall-stones,  the  preventive  treatment  of  the  btu-r 
should  be  carefully  observetl  whenever  symptoms  of  disordered  liver^fuac- 
tion  manifest  themselves. 

The  treattnent  of  the  pain,  anemia,  and  emaciation  will  be  described 
in  the  discussion  of  Carcinoma  of  the  Liver  {vide  p.  81H>). 


STENOSIS  OF  THE  BILE-DUOTS. 

Stenosis,  or  narrowing  of  the  duct,  may  result  from  any  of  the  follow- 
ing causes:  (a)  Jtoioid' worms  in  the  duet;  (b)  Foreign  bmlies,  as  locdi; 
(e)  Ulceration  and  cicatrization  following  the  passage  of  gall-sMiM; 
(tf)  Pressure  from  without,  as  from  tumors  (rarciiioma  chiefly)  af  die 
head  of  the  pancreas  and  pylorus  ;  (e)  Abdominal  tumors  ;  (/)  Aneurysm 
of  the  abdominal  aorta  or  of  the  celiac  axis;  (</)  Secondary  enlargement 
of  the  lymphatics  of  the  liver ;  (A)  More  rarely  in  man  than  in  the  lopr 
animals  clistonia  hepaticum  or  liver-flukes  and  echinococci ;  (i")  AdhMOQi 
due  to  chronic  peritonitis. 

Pathology, — If  the  stenosis  is  of  recent  origin,  the  li?«r  is  enlaijel 
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and  shows  more  or  less  congestion,  with  some  increase  of  the  connect! ve- 
tiiisue  elements,  The  substance  is  firmer  than  normal,  the  color  varying 
from  un  olive-green  to  a  deep  bronze.  The  biliary  passages  are  dilated, 
and  in  some  instances  filled  with  bile.  **  It  is  not  uncommon  to  find  the 
ducts  larger  than  the  middle  finger,  and  many  instances  are  on  record 
where  the  dilatation  hrLS  been  even  greater  than  this"  (Murchisou).  If* 
huwever,  the  obstruction  be  of  long  standing,  the  presence  of  the  dilated 
ducts  and  the  increase  of  connective  tissue  cause  secondary  atrophy  ul' 
the  hepatic  cells,  with  a  diminution  in  the  size  of  the  organ. 

Symptotns^ — The  symptoms  vary  greatly  according  to  the  cause  of 
the  stenosis,  but  in  the  main  tbey  are  those  of  chronic  obstruction  of  the 
duct — viz.  paroxysmal  pain  in  the  region  of  the  liver,  referred  to  tlie 
right  shoulder;  jaundice  of  varying  intensity,  but  gradually  deepening 
after  each  attack  ;  and  gastric  disturbance,  with  ague-like  paroxysms 
(fever  and  sweating),  the  latter  being  most  frequently  met  with  in  occlu- 
sion  from  g  Jill -stones. 

Diagnosis* — The  pathognomonic  symptoms  determining  the  nature 
of  the  stenosis  are  very  often  wanting,  and  the  diagnosis  is  rendered  cor- 
respondingly difficult.  ''  Great  and  progressive  enlargement  of  the  liver, 
with  jaundice  an<l  moderate  continued  fever,  is  more  commonly  met  with 
in  cancer"  (Osier). 

When  the  condition  is  due  to  lumbri{*oid  worms,  reflex  symptoms 
usually  appear  in  the  intestinal  canah  as  pruritus  of  the  nose  and  anus, 
grinding  of  the  teeth  during  slt^ep,  and  convulsions. 

In  earemtfrnti  of  the  hvad  of  the  panrrras  tn*  the  pt/!vrn»  pressing  on 
the  ilucts  the  growth  may  he  detected  by  palpation,  to^^ether  with  a  rec- 
ognition of  other  more  or  less  cljaract^ristic  features  (tnde  infra^  p.  i^H)8), 
and  the  rapid  course  of  the  disease. 

Abdominal  aneurtf»m  may  give  rise  to  obstruction  of  the  duct  without 
being  evidenced  by  physical  signs.  Usually,  however,  when  the  saccula- 
tion presses  against  the  bile-iluct,  the  throbbing  in  the  epigastrium,  the 
tumor  (wbich  can  often  be  grasped),  and  the  exj^ansiie  pulsation  on  pal- 
pation will  tend  to  establish  the  cause  of  the  obstruction. 

When  due  to  eanefToui*  Hodide»  ht  the  Hver  there  is  usually  a  history 
of  primary  carcinoma  of  the  stomach,  mammary  gland,  rectum,  or  of  one 
of  the  pelvic  viscera.  Osier  records  a  case  in  which  jaundice  (thought  to 
have  been  catarrhal  in  origin)  develope<l  seven  weeks  previously.  On 
careful  examination  '*  a  small  nodule  was  detected  at  the  umbilicus,  which 
on  removal  proved  to  be  scirrhus." 

When  the  stenosis  is  due  to  uleerathn  following  the  passnge  of  gall- 
stones, the  history  of  biliary  colic  and  of  the  presence  of  calculi  in  the 
dejecta,  and  the  paroxysmal  pain  with  jaundice  and  intermittent  fever, 
will  serve  to  establisli  the  cauHc. 

If  the  fever  be  of  the  continued  type  and  the  liver  uniformly  enlarged, 
with  the  development  of  Jaundice,  the  case  is  probably  one  of  hifpertro- 
phiv  cirrhmh ;  whereas  if  the  enlargement  be  progressive  and  nodules 
can  be  detected  on  palpation  in  addition  to  the  appearance  of  cachexia, 
careinoma  is  undoubtedly  present. 

Physical  signs  aid  but  little  in  the  diagnosis,  as  obstruction  of  the 
common  duct  is  usually  unattended  by  any  great  enlargement  of  the  gall- 
blad.ler. 
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In  many  cases  only  by  remembenng  the  various  caiiBc^s  and  elimiDati 
them  carefully,  one  by  one,  can  the  diagnosis  be  positively  made.  _ 

Prognosis. — It  may  be  said  of  the  prognosis,  as  of  the  ^ymptomt, 
that  both  vaiy  according  to  the  cause  of  the  stenosis.  Generally  SMk- 
ing,  the  prognosis  is  rather  grave,  since  many  of  the  e&usal  eoDditioili 
are  fataL  If  the  obstruction  is  duti  to  cicatricial  contraction,  the  piw* 
nosis  is  guardedly  favorable  as  to  life,  but  hopeless  as  to  recovery.  If 
the  obstruction  is  permanent,  the  prognosis  is  absolutely  hopelesd. 

Treatment. — The  treatment  of  occlusion  of  the  bile-ducis  va 
accfirding  as  it  is  dne  to  cicatricial  contraction  following  ulceratioii  of  to 
foreign  bodies  (seeds  or  Inmbricoid  worms),  or  to  gall-stones  or  tamon 
pressing  upon  or  involving  the  ducta  or  adjacent  oi^gans  (pancreia^ 
pylorus).  If  the  stenosis  follows  ulceration  in  the  duct,  and  ia  suffieieal 
to  cause  almost  complete  occlusion  with  biliary  retention,  the  openlm 
of  cholecystenterostomy  may  become  necessary  in  order  to  prevent  dtl»- 
tation  of  the  gall-bladder  with  resorption  of  bile. 

Foreign  bodies  in  the  duct  may  he  removed  by  free  purging,  aided  bj 
the  liberal  use  of  alkaline  mineral  waters.  In  critical  eases  the  operttion 
of  cholecystotomy  has  been  practised. 

Gall-stones  form  the  most  freijuent  cause  of  stenosis,  and  the  treat- 
ment, both  for  the  prevention  and  removal  of  calculi,  has  already  beea 
described  in  the  discussion  of  Biliary  Calculi  (mde  p.  857).  "* 


ICTERUS  NEONATORUM. 

Sefinitloti. — Jaundice  occurring  in  the  new-born.  Thi§  may 
either  pathologic  or  phi/sio!oqic—ti  slight  tinting  of  the  skin  occur 
quite  commonly  in   the  new-born. 

Pathology. ^ — The  morbid  anatomy  of  the  pathologic  form  varies 
with  the  cause  of  the  jaundice.  The  secretion  of  bile,  like  the  secrettoi 
of  urine,  begins  long  before  birth,  and  Zweifel  has  found  bile- pigment 
and  bile-acids  in  the  contents  of  the  intestines  of  a  tbree-nionths'  feta*. 
Hence  children  may  be  horn  laboring  under  an  attack  of  welUmarked 
jaundice. 

In  well-marked  cases  of  pathologic  jaundice  the  skin  preeente  a  de€p 
greenish-yellow  hue,  the  conjunctivae  being  markedly  discolored  and  iki 
mucous  membrane  of  the  lips  pale  and  anemic.  The  internal  tiaraci 
(intestines^  liver)  are  also  stained  with   bile-pigment. 

Etiology. — Of  the  phifniidoijic  forms,  the  following  are  the  main 
causes :  1.  The  ductus  venosu»  may  remain  patulous^  allowing  some  af 
the  portal  blood,  containing  bile,  to  flow  into  the  systemic  circulat 
(Quincke).  2.  Diminished  pressure  in  the  portal  vessels  from  ligatM 
of  the  umbilical  vein  causes  increased  tension  in  the  hepatic  captllarif9 
and  absorption  of  bile. 

Pitthologie  Icterus. — The  causes  are  the  following:  (a)  Congenital 
stricture  or  absence  of  the  duct;  (h)  Syphilitic  disease  of  the  liver;  (r) 
Septic  processes  set  up  by  infection  through  the  umbilical  vein- 

Sjimiptonis.— In  ph^»i&h(fic  jaundice  the  skin  is  tinted  grteniftb* 
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yellow,  resemblJQg  somewhat  that  of  chlorosis*  The  mucous  membranes 
are  pale  aitd  the  conjunctiva?  pearly- white*  The  pulse  is  feeble  and  some- 
times rapid.  Auscultation  ovrr  the  base  of  the  heart  often  reveals  a  soft 
systolic  murmur  transmitted  to  the  vessels  of  the  neck  and  associated  with 
a  venous  hum.  According  to  Murchison,  false  or  physiologic  jaundice 
differs  from  the  true  or  pathologic  form  in  that — ^1.  The  conjunctivae  are 
uf  a  natural  color ;  2.  The  urine  is  free  from  bile*pigment ;  S,  The  yel- 
low color  gradually  fades  from  the  skin  after  a  few  days ;  4.  The  child  is 
quite  well  and  the  bowels  are  acting  properly. 

In  pathohgiv  jaundice  the  skin  and  conjunctivse  are  more  or  less  in- 
tensely scteroid,  the  urine  is  loaded  with  bile-pigment,  while  the  feces  are 
of  the  pipe-clay  variety*  Hemorrhage  from  the  cord  may  occur  and  de- 
stmction  of  life  may  be  rapidly  accomplished,  or  the  condition  may  last 
for  some  weeks  without  serious  impairment  of  the  general  health,  with 
final  recovery. 

Treatment* — In  the  milder  cases  calomel  in  minute  doses,  combined 
with  lactopeptin  and  sodium  bicarbonate,  can  be  recommended.  In  ma- 
lignant cases  treatment  is  of  no  avail. 


VASCULAR  (OIRCDTLATORT)  APFECTIONS  OP  THE 

UVER. 


ANEMIA. 


The  physical  symptoms  of  this  condition  are  absolutely  nilj  and  its 
existence  only  discoverable  jmaf mortem.  Its  most  common  causes  are 
those  of  general  anemia,  fatty  and  amyloid  degeneration. 


HYPEREMIA. 


Definition. — An  excess  of  blood  in  the  liver.     This  may  he  of  two 
varieties :  (a)  active  and  (6)  pamve^  the  latter  being  the  more  common. 


ACUTE    HYPEREMIA. 

{Actite  Cmigestimi.) 

Definition,^ — An  excess  of  arterial  blood  in  the  liven 

Etiology,^  Am  on  p;  the  common  causes  are  rich  living,  sedentary 
habits,  alcoholism,  traumatism^  acute  infectious  diseases  (typhus,  typhoid), 
and  pernicious  malaria.  The  condition  may  also  be  vicarious,  due  to  a 
sudden  cessation  of  menstruation  or  of  hemorrhage  in  other  parts  of  the 
body.  A  physiologic  condition  is  the  temporary  hyperemia  that  occurs 
daring  the  ingestion  of  a  full  meal 

Symptoms. — There  are  no  symptoms  characteristic  of  this  condition; 
those  present  in  the  different  cases  are  varied  and  referable  to  disturb* 
ances  of  other  viscera,  as  in  coexisting  cardiac  hypertrophy  or  gastro-in- 
testinal  catarrh.  Often,  however,  there  is  a  sense  of  fulness  and  distress 
in  the  right  hypochondrium  after  eating,  with  tenderness  on  palpation 
over  the  lower  margin  of  the  organ. 

Frognosid  and  Course. — It  is  impossible  to  make  any  definite  state- 
tnent  as  to  the  course  and  prognosis  of  active  hyperemia,  these  depending 
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wholly  upon  the  cause  of  the  affection.  When  due  to  errors  of  diet  %xA 
hygiene  the  condition  is  easily  remedied  ;  the  prognosis  of  hyperemia 
accompanying  hepatic  cirrhosis,  however,  is  decidedly  grave. 


PASSIVE    HYPEREMIA. 
( PasMtvt  Congestion . ) 

Definition, — ^An  increase  of  venous  blood  in  the  liver. 

Pathology,— The  organ  is  enlarged  in  size  and  changed  to  a  dwp- 
red  color,  its  substance  being  firmer  than  normaL  The  center  of  t&« 
lobule  (the  area  of  the  hepatic  vein)  becomes  deeply  pigmenie^i,  the  pe- 
riphery (occupied  by  the  portal  vein)  being  lighter  in  color,  sotD(;tim«s 
owing  to  fatty  infiltratioti*  Because  of  its  mottled  appearance  tiiiA  hai 
received  the  name  of  the  '*  nutmeg  liver." 

In  long-standing  passive  congestion  there  is  an  increase  of  eonnfCtr 
tissue,  (iue  to  a  proliferation  of  round-cells,  causing  atrophy  of 
parenchyma.  The  blood  in  the  central  capillaries  becomes  altered,  iht 
capillaries  themselves  are  distended,  and  bruwn  pigment  is  deposiled 
about  the  center  of  the  lobules.  The  organ  becomes  very  much  darker 
in  color,  and  to  this  condition  the  name  "'  cyanotic  induration  '*  or 
**  cardiac  liver**  has  been  given.  Later,  contraction  of  the  conneclire 
tissue  occuris,  causing  a  diminution  in  the  size  of  the  organ,  and  forming 
th  e  80-eal  led**  at ro  jj  h  i  c  n  u  t  m  eg  1  i  v  er . " 

Etiology, — The  causes  tlmi  lead  to  passive  hyperemia  are  both  btwl 
and  (feneniL     Atnong  loval  causes  may  be  mentioned  the  following : 

1,  Pressure  over  the  portal  area  from  without,  as  from  a  tnmor  or  CTSt- 

2,  Disease  of  the  walls  of  the  veins,  as  in  syphilitic  phlebitis. 

3,  Coagulation  of  the  blood  in  the  veins  (thi"ombosisj. 
Among  the  general  causes  are — 

1.  Chronic  valvular  disease  aff*ecting  the  right  side.  Passive  hyper- 
emia is  also  cotnmon  in  mitral  disease. 

2.  Pulmonary  emphysema  and  cirrhosis  of  the  lung. 

8.  Intrathoracic  tumors,  which  by  their  mechanical  action  cause  in 
increased  pressure  in  the  efferent  branches  of  the  hepatic   veins, 

SjrmptoiiiS.^ Often  the  patient  experiences  a  sensation  of  falneiv 
and  weight  in  the  region  of  the  liver  that  amounts  in  some  instanc«i  to 
actual  pain.  Jaundice  is  usually  present,  but  varices  in  intensity,  aad  ii 
due  to  obstruction  of  the  smaller  ducts  by  the  distention  of  the  hepatie 
yenules.  Hematemesis  is  not  rare,  and  symptoms  of  gastro-inte^inil 
disturbance  are  usually  present.  In  marked  cases  the  stools  arc  clay- 
colored,  showing  the  absence  of  bile  ;  the  urine  is  loaded  with  litle-pig- 
mentj  and  jaundice  deepens  with  the  development  of  ascites  or  anasaica 
from  portjil  obstruction.  <*n  paljiation  the  organ  is  tender  and  incrifaied 
in  size,  extending  in  simte  instances  fully  a  hand's  breadth  below  ihe 
costal  margin.  In  uuirked  cases  the  whole  organ  pulsates,  owing  to  the 
regurgitation  of  blood  into  the  hepatic  veins.  This  symptom  is  Iwil 
elicited  by  placing  one  hand  on  the  ensiform  cartilage,  while  the 
presses  against  the  liver  below  the  right  lower  bor<ler  of  the  riha. 

Diagnosis. — The  diagnosis  of  passive  congestion,  per  #?,  b 
very  tlitficult.  but  when  secondary  to  heart-  and  lung-diseasea  it  ia 
dered  more  plain. 


DISEASES  OF  THE  PORTAL    VEIN. 
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The  prognosis  and  teeatment  depend  wholly  upon  the  causal 
factors. 


DISEASES  OF  THE  PORTAL  VEIN. 


TBE0MB08IS   AND   EMBOLISM, 

Tkrofnbi  are  rare  occurrences  in  the  portal  vein.  Among  the  causeB 
that  lead  to  their  occurrence,  however,  may  be  mentioned — (a)  Trauma- 
tism  ;  (6)  cirrhosis;  ((*)  carcinoma  of  the  liver,  involving  the  portal  area; 
(if)  pressure  from  without,  a.s  in  proliferative  peritonitis  involving  the 
gastro* hepatic  omentum,  abscesses,  enlarged  glands,  or  impacted  calculi 
preBsing  on  the  veins ;  (e)  obstruction  of  the  blood-current,,  as  by  foreign 
bodies  or  by  a  roughened  venous  wall ;  (/)  slowing  of  the  circulation  due 
to  splenic  diseases,  such  as  marasmus. 

Pathology. — In  the  early  stages  the  clot  presents  a  grayish -red  or 
yellowish  appearance,  and  on  loosening  it  is  found  to  adhere  more  or  less 
closely  to  the  inner  coat  of  the  vein.  Later  it  becomes  a  mass  of  smjill 
white  fibrin  tightly  adherent  to  the  sides  of  the  blood-vessel,  which  itself 
undergoes  fibroid  change,  giving  rise  to  the  so-called  adhesive  pylepble* 
bitis.  Organized  thrombi  are  rarely  found,  except  in  the  smaller  branches 
of  the  portal  area.  If  the  thrombus  obstruct  the  vessel,  collateral  circu- 
lation may  be  established  for  years,  as  in  a  ctise  recorded  by  Osier.  Septic 
softening,  however,  is  a  very  common  result,  and  most  frequent  of  all  is 
pylephlebitis.  If  a  parietal  or  channelled  thrombus  be  formed,  partial  or 
complete  circulation  may  be  re-established  and  recovery  take  place.  Hem- 
orrhagic infarction  may  take  place,  but  is  very  rare. 

Sytttptoms. — ^Symptoms  may  be  almost  lucking  in  portal  obstruction, 
or  the  condition  may  simulate  cirrhosis  of  the  liver.  In  ordinary  eases 
the  symptoms  are  very  slight,  the  hepatic  circulation,  as  shown  by  Cohn- 
heim  and  Litton,  being  '*  sufficient  for  the  nourishment  of  the  liver  and 
secretion  of  the  bile"  (Henry). 

If  the  occlusion  be  complete,  edema  followed  by  the  rapid  development 
of  ascites  may  occur.  In  such  cases  loss  of  strength  is  persistent  and 
progressive,  and  death  may  result  from  exhaustion.  Hemorrhages  due  to 
venous  stasis  may  occur  from  the  nose,  stomach,  and  intestines.  Jaundice 
and  diarrhea  occur  frefjuently,  the  former  being  the  result  of  obstruction 
to  the  biliary  passages  from  the  same  causes  that  produce  the  thrombosis 
or  the  diminished  pressure  in  the  portal  area.  On  palpation  the  liver  is 
found  slightly  enlarged  and  tender  on  pressure,  and  projecting  below  the 
lower  margin  of  the  nbs ;  the  spleen  is  also  enlarged.  Percussion  also 
reveals  enlargement  over  the  splenic  area.  If  ascites  is  present,  percus- 
sion will  reveal  dulness  in  the  flanks,  changing  with  the  pasition  of  the 
patient ;  and  on  gently  tapping  one  side  of  the  belly- wall,  with  tfie  band 
on  the  opposite  side,  a  wave  of  fluctuation  will  be  felt. 

Diagnosis, —The  diagnosis  of  portal  thrombosis  is  often  extremely 
difficult.  *'A  suggestive  symptom,  however,  is  sudden  onset  of  the  most 
intense  engorgement  of  the  branches  of  the  portal  system  "  (Osier). 

Seqttehf. — If  the  emboli  are  septic  in  origin,  an  abscess,  with  all  its 
accompanying  symptoms,   will   be  the  result.     Hemorrhagic  infarction 
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may  occur,  but  is  very  rare,  since  a  free  anastomosis  exists  betweea 
lobular  plexuses  and  the  lie  pat  ic  artery. 

'"  PylethruniboHis  may  be  regarded  as  probable  if  no  other  poflsib 
'cause  of  the  portal  obstruction  seems  likely,  and  if  we  are  able  to  disoof 
;a  cause  for  thrombosis,  like  a  former  attack  of  circumscribed  pCTiioiiitia^ 
(Strlimpell). 

The  progtiosis  is  always  unfavorable,  although  certain  caaes  liaTe 
been  deuioristruted  by  autopsy  to  have  improved  temporarily. 

Course  and  Duration. — Nothing  definite  can  be  stated  in  r^rd 
to  tiie  course  and  duration  of  this  affection,  since  these  depend  entirely 
upon  the  cause. 

Treatment. — The  symptoms  resulting  from  portal  congestion,  due  to 
thrombi  in  the  portal  vein,  are  those  described  under  Cirrhosis  of  the 
Liver,  and  the  treatment  is  identical  with  that  of  interstitial  hepfttiliB. 
In  rare  instances  septic  emboli  give  rise  to  abscesses  that  are  nsuillj 
multiple;  when  these  occur  the  treatment  is  purely  symptomatic 


8UFPUBATTVE  PTLBPHLBBITIS. 


Definition, — A    purulent  inflammation  of  the  portal    vein   or 
branches. 

Pathology* — If  noted  in  the  early  stages,  the  coats  of  the  portal 
vein  are  distended  and  thickened,  and  the  connective  tissue  snrroundi&g 
the  portal. area  is  infxltrated  and  the  seat  of  minute  ecchymoses.  The 
inflammation  usually  originates  in  the  smaller  veins  of  the  portal  system 
or  in  the  hepatic  branches  of  the  vein  itself;  the  main  trunk  is  attacked 
least  often.  Numerous  thrombi  are  found  obstructing  the  vein  and  i1 
branches^  which  finally  undergo  suppuration.  From  these,  emboli  en 
the  circulation  and  are  carried  to  all  parts  of  the  liver,  forming  meta- 
fitatic  abscesses.  In  advanced  cases  the  whole  organ  (especially  the  pe- 
ripheral parti?)  becomes  infiltrated  with  pockets  of  pus,  that  communicate 
with  the  portal  vein  or  its  branches*  and  extend  in  some  instanced  mio 
the  meseuteric  or  gastric  veins.  A  single  lar;t!;e  abscess  may  be  prcitnt, 
but  multiple  abscesses  are  the  rule.  The  contents  may  be  very  fetid  tod 
bile-stained,  or,  as  in  many  instances,  they  may  be  composed  of  thick, 
creamy  laudable  pus.  From  this  focus  of  suppuration  embolic  nbncoocifli 
may  extend  to  the  lungs,  brain,  kidneys,  and  joints. 

The  macroscopic  appearance,  with   the  organ   in  tiVii,  is  somethofl 
practically  normal.     The  liver  may  present  a  uniform  enlargement^ 
surtace  being  of  normal  color  and  the  capside  non-adherent.      More 
niordy,  however,  the  cortex  presents  a  mottled  appearance,  and  nami 
yellowish- white  spots  are  seen  beneath  the  capsule. 

Ktiology. — ^The  most  frefjuent  source  of  purulent  pylephlebitis  ii 
perityphlitic  abscess.     Rarely  the  disease  arises  idiopathically. 

Among  other  causes  are  the  following  :  (a)  A  secondary  ( becoming  a 
general)  pyemia,  (h)  Ulceration  of  the  intestines,  occurring  in  dyaeni 
and,  more  rarely,  in  typhoid  fever.  (<■)  Gastric  ulcer.  (J)  Pelfie 
scess ;  abscess  of  the  spleen,  (e)  Specific  infection  through  the  ambttt* 
cus,  occurring  in  the  new-born. 

Symptoms. — The  symptoms  vary  according  as  to  whether  the 
remains  one  of  suppurative  pylephlebitis  or  terminates  in  hepatic 
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If  the  condition  is  part  of  a  general  pyeraia,  the  symptoms  refer- 
able to  the  liver  may  be  almost  negative*  The  liver  is  usually  enlarged, 
and  tender  on  pressure,  the  enlargement  being  most  marked  when  an  he- 
patic abscess  exists.  Though  pain  is  present,  in  many  cases  it  is  not  a 
marked  feature;  it  is  frequently  referred  to  the  epigastrium^  and  may 
radiate  laterally  or  downward*  Percussion  in  the  left  axillarj^  line  shows 
splenic  enlargement,  and  the  organ  can  in  some  instances  be  felt  below 
the  costal  margin,  constituting  the  ^*  acute  splenic  tumor  *'  of  septico- 
pyemia. 

The  fever  is  of  an  irregular  septic  type,  the  elevation  in  temperature 
is  accompanied  by  rigors  or  chills  and  followed  by  profuse  sweating* 
Other  febrile  symptoms^  as  headache,  anorexia,  and  scanty,  high-colored 
urine,  are  present  JauntUce  of  varying  intensity  is  present,  although 
usually  it  is  not  pronounced,  the  complexion  being  merely  doughy  or 
muddy.  Diarrhea  is  not  an  infrequent  symptom  of  this  condition,  and 
the  dejecta  sometimes  contain  blood  as  a  result  of  the  venous  engorge- 
ment. Nausea  and  vomiting  are  often  marked.  As  the  ease  advances 
the  pulse  becomes  rapid  and  small,  and  a  low  form  of  delirium  develops; 
this  is  followed  by  stupor,  coma,  and  tleath. 

I>tiratio]i  and  Prognosis. — The  duration  of  suppurative  pylephle- 
bitis is  usually  from  one  to  three  or  four  weeks  ur  longer.  The  prognosis 
is  absolutely  fatal. 

Diagnosis. — The  diagnosis  of  suppurative  pylephlebitis  is  sometimes 
extremely  difficult,  unless  the  case  is  complicated  by  hepatic  abscess,  as 
enlargement  of  the  liver  is  not  constant  in  the  former  condition.  The 
etiology,  septic  temperature,  enlargement  of  the  spleen^  jaundice,  and  pain 
in  the  region  of  the  liver  wouki  all,  however,  point  to  this  affection. 

The  ilifferential  diagnosis  of  hepatic  abscess  will  be  spoken  of  later. 

Treatment. — Unfortunately,  the  treatment  of  suppurative  pylephle- 
bitis can  only  be  palliative.  Surgical  measures  are  rarely  curative,  unless 
the  abscess  is  single  and  localized  and  shows  signs  of  pointing.  Free 
stimulation  should  he  begun  early,  and  should  be  persisted  in  throughout 
the  course  of  the  disease. 

Nausea  and  voimting  may  often  be  relieved  or  controlled  by  pellets  of 
cracked  ice,  brandy,  and  soda-water  or  champagne.  One-drop  doses  of 
wine  of  ipecac  every  half  hour  until  relieved,  or  the  antiemetics,  as  ere- 
asote  {m^ — ^0;033--every  half  hour  combined  with  bismuth  subnitrate 
gr.  v — 0.824)  or  cerium  oxalate  (gr.  \ — 0,016 — every  two  hours),  often 
check  the  gastric  irritability, 

^hQ  pain  in  suppurative  pylephlebitis  is  often  acute,  and  demands  the 
free  use  of  morphin,  either  hypodermically  or  by  the  mouth.  If  much 
nausea  exists,  suppositories  containing  the  extract  of  opium  may  be  given 
at  intervals.  As  the  disease  is  almost  invariably  fatal,  opium  or  its  alka- 
loids may  be  given  liberally. 

Fever  may  be  controlled  by  repeated  cold  apongings  or  by  the  cold 
pack  {68^  F, — 20°  C),  aided  by  large  doses  of  quinin  and  salol.  As 
the  pyrexia  is  pyemic  in  character,  however,  drugs  have  little  or  no  effect 
in  reducing  the  temperature. 

Ih'Iirium,  which,  with  the  rise  of  temperatiire,  usually  becomes  aggra- 
vated  toward  evening,  can  best  be  subdued  by  applying  an  ice-cap  to  the 
head ;    this  may  also  be  reinforced  by  motor  and  sensory  depressants, 
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as  chloral  hydrate  ami  the  broraids.     In  well-marked  ca»e9  hjpodetmk 

injections  of  liyoscin  hytlrobrotnate  (gr*  j^ — 0.0006^-every  two  himfi 
until  relieved)  may  be  necessary. 

STENOSIS. 

Obstruction  of  the  portal  vein  mny  be  due,  as  before  mentioned^  ia  (a) 
thromboi^is ;  (h)  cicatricial  eoritraclion  from  cirrhosis  or  syphilis  of  the 
liver ;  and  (r.-)  tumors  pressing  on  the  portal  area.  The  first  caiue  is  the 
more  common^  chieliy  because  mechanical  obstruction,  bj  causing  a  tCifii 
of  the  bloo<t*current»  induces  the  formation  of  a  thrombus. 

The  Sjmptonis  of  portal  stenosis  may  be  fiil ;  if  the  stenoeb  ocean 
slowly,  the  hepatic  artery  furnishes  sufficient  blood  to  carry  on  the  func- 
tions of  the  liver,  the  compensatory  circulation  being  edtablished  by 
means  of  the  systemic  vessels.  If  due  to  thrombosis,  the  djmptoma  of 
portal  enjTorgement  appear  suddenly  with  the  development  of  edema  and 
ascites.     The  liver  is  rarely  enlarged  in  this  condition. 

Prognosis. — ^This  depends  wholly  upon  the  cause  of  the  affection- 
Thrombi  in  the  portal  vein  often  give  rise  to  a  suppurative  pylephlehitiap 
terminating  in  hepatic  abscess;  tumors  are  rarely  acc^sible;  whereai 
fibroid  conditions  of  the  liver  causing  cicatricial  contraction  are  incurabkb 
As  a  rule»  the  prognosis  may  be  said  to  be  guardedly  unfavorable. 


AFFECTIONS  OF  THE  HEPATIC  BLOOD-VESSELS. 


OsLEii  records  a  case  of  stenosis  of  the  hepatic  veins  that 
ciated  with  fibroid  obliteration  of  the  inferior  vena  cava,  with  a  greatly 
enlarged  and  cirrhotic  liver. 

Among  other  affections  of  the  hepatic  veins  are  (a)  Emboli,  orig- 
inating from  a  throtnbus  in  the  right  auricle,  and  {^)  Dilatation,  bom 
stasis  of  the  blood-current  flowing  to  the  right  heart,  dae  to  eolai^ 
ment  of  the  latter. 

Affections  of  the  kepatk  arteries  are  exceedingly  rare,  but  may  wev 
in  one  of  the  following  forms:  {a)  Aneurysm. — Only  10  or  12  cases  of 
aneurysm  have  been  reported,  (b)  Ht/pertropht/  and  Dilatation. — ThoM 
may  occur  in  connection  with  general  hepatic  cirrhosis,  the  cicatricial 
bands  obstructing  the  lumen  of  the  artery,  and  causing  thickentDg  in 
some  places,  and  ampullie,  or  sac-like  dilatations,  in  others,  (c)  SeUrom, 
— ^This  may  form  a  part  of  a  general  arterio^aclerosis,  though  it 
oftener  in  connection  with  cirrhosis  or  syphilitic  hepatitia. 


I 


ATEOPHY  AND  HYPERTROPHY  OP  THE  LIVER- 

{it)  jl^rooAy.— Simple  atrophy  of  the  liver  may  result  from  pramiv 
(corset-liver),  syphilis,  advanced  ciixhosis,  senility,  and  from  lh«  UHDC 
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action  of  phosphorus,  arsenic,  or  chloroforra^iill  factors  that  induce 
Hipid  fatty  de^zeneration  with   cell-destruction. 

(b)  Hypertrophy  m  of  two  kinds — (1)  true  and  (2)  fahe,  (1)  True 
hypertrophy  raay  be  aubdivided  into  simple  and  mimerieal  (hypeTplasia), 
the  latter  referring  to  an  increiise  in  the  Dumber  of  the  parenchymatous 
C€lls,  and  not,  necci^sarily,  implying  an  increase  in  the  size  of  the  organ. 

The  two  causes  of  simple  hypertrophy  are  active  and  passive  conges- 
tion. Among  the  causes  of  numerical  hypertrophy  may  be  mentioned 
the  following:  Leukemia^  hypertrophic  cirrhosis,  atrophic  cirrhosis  (hyper- 
plasia), syphilis,  diahetes,  and  malaria* 

(2)  Pfteuda-  or  fahe  hypertrophy  occurs  in  amyloid  and  fatty  infiltra- 
tioD^  carcinoma,  and  abscess,  and  consists  in  an  increase  in  the  tissues 
least  concerned  in  the  function  of  the  organ. 
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AMYLOID   INFIL.TBATION. 
(TFoxy,  Lardticmus,  Bacony^  or  Albuminoid  Injittration  ;  Amylmd  Disease^) 

Definition,— A  deposit  in  the  hepatic  connective  tissues  of  a  peculiar 
substance  having  some  of  the  reactions  of,  and  resembling,  starch.  A 
physiologic  example  of  amyloid  infiltration  may  be  found  in  the  corpora 
amyfacetp  of  the  prostate  gland,  in  which  there  is  a  concentric  arrange- 
ment somewhat  resembling  a  starch-granule. 

Pathology -^ — The  organ  is  larger  than  normally  and  of  firmer  con- 
sistence. The  edges  are  rounded  and  not  well  defined,  and  the  surface 
is  of  a  light  color,  presenting  in  some  instances  a  mottled  appearance. 
On  section  the  surface  presents  a  grayish-brown,  glistening  a]>})earance, 
which   when  scraped   fails  to  exude   oil-droplets,   as   in   the  fatty  liver. 

On  microscopic  examination  the  connective- tissue  trabeculte  and  the 
intima  and  media  of  the  capillary  walls  (the  starting-points)  are  chiefly 
affected,  the  lumen  of  the  latter  being  lessened :  this  decreases  the  blooii- 
supply  to  the  liver,  and  often  directly  induces  faity  degeneration.  The 
hepatic  cells  may  be  atrophied  and  show  evidences  of  fatly  change. 
Amyloid  material  is  structureless,  and  appears  in  small  cloudy  masses 
under  the  microscope.  Chemically,  it  contains  small  amounts  of  potassium 
and  phosphorus  and  an  excess  of  sodium  and  chlorin. 

Etiology- — Amyloid  infiltration  may  occur  primarily  in  the  liven 
but  it  is  often  a  part  of  a  general  infiltration,  affecting  especially  the 
spleen  {mgo  itphrti)  and  kidneys.  It  is  al«o  found  in  some  syphilitic 
scars  and  in  certain  tumors  and  *>ld  thrombi, 

Dickinson  believes  that  the  deposition  of  nmyloid  material  is  due  to  a 
decrease  in  the  alkalinity  of  the  tiuid  of  the  body,  the  pus  (in  cases  of 
long  suppuration)  having  removed  a  hirge  quantity  of  the  natural  potas- 
sium salts.  In  malarial  cachexia,  however,  such  losses  could  not  have 
occurred, 

^'  Amyloid  infiltration  is  not  uncommon  in  scrofulous,  tuberculous,  and 
rickety  children  "  (Ilarley).       It  is  a   frequent  sequel   to   long-standing 
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and  exhausting  stippurating  and  cachectic  aflfections,  as  Decroeis  of  tlie 
bones,  hip-joiot  disease,  and  pyelitis;  especially  is  this  the  case  when 
they  occur  in  an  hereditary  tuberculous  or  syphilitic  constitaiion  (Bar- 
ley)*    Amyloid  disease  may  also  complicate  chronic  malaria. 

Tests  and  Char  act  erwtien  of  Ami/loid  MateriaL — Although  of  animftl 
origin,  amyloid  matter  is  closely  related  to  a  vegetable  albuminoid  starch* 
It  is,  however,  slow  to  decompose,  and  is  not  acted  on  by  weak  acids  and 
alkalies,  whereas  strong  alkalies  dissolve  it.  lodin  gives  a  blue  color 
upon  the  addition  of  sulphuric  acid.  Lugol's  solution  (the  aq aeons  sola- 
tion  of  iodin  and  potassium  iodid)  give^  a  brown  tint  to  amyloid  liver- 
substance  and  stains  ordinary  hepatic  tissues  a  yellow  color.  Geotian- 
violet  gives  a  reddish  or  pinkish  hue  to  amyloid  substance,  while  normil 
tissue  is  stained  blue. 

The  following  is  taken  from  Harley's  Comparative  TabU  of  Am^jHM 
Te8t& : 

Starch.  Amyloid.  CBOUBrfKSin. 


Water. 

Dissolves    on     boil- 

DiBsohes   on    boil- 

Uachimged. 

Eth(?r. 

ing. 
Insolulile. 

Insnlnble* 

IHMalvM, 

lleivt. 

Dries  up. 

l>ri*^«  up. 

Melta. 

Sulphuric  acid. 

Chars. 

Swella  up,  reddieh- 

Becomflfl    gr«eA, 

brown. 

blue,  ele. 

Iodin. 

Becomes  blue. 

Blue  i^i}](iT  with  11,- 

R  4*  m  a  t  n  •      a  u- 

SO^,  which  18  de- 

changed. 

Htrojed  by  exoetis. 

Suluhaie  of  indlizo. 

Amyloid      tissue 
soaked    in    it   be- 

P^*** ■rf'-Ji  VWW*^'      Trf  *          ri  "  "  ~  "-   "  m.^  f  t 

comes  a  brilliant 

blue,   while  with 

ordinary  liver-ti^ 
sues    the    blue 

^ 

fades    to    a   pale 

green. 

Sytaptotns* — When  amyloid  disease  occurs  in  children  the  snbjfcts 
are  poorly  developed  and  puny,  the  complexion  is,  as  a  nile,  muddy  ur 
sallow,  and  the  abdomen  usu-illy  prominent.  Occasionally  the  skin  if 
exceedingly  transparent.  Various  gastro-intestinal  symptoms  are  present, 
prominent  among  which  are  marked  constipation  and  a  capricious  mpp^ 
tite.  Mental  phenomena,  as  impairment  of  memory  and  inability  to  non- 
cent  rate,  are  not  unusual  in  this  disease.  The  pht/sieal  9i^ns  show  an 
increase  in  the  area  of  hepatic  dulness ;  the  edgee  of  the  organ  ext^^od 
below  the  costal  margin  and  have  a  rounded  outline.  Sometimee,  bow- 
ever,  the  edge,  even  in  a  very  great  enlargement,  is  sharp  and  ImtgB^ 
Wilks  speaks  of  an  amyloid  liver  weighing  14  lbs. — 6.35  kgmi^.  (Oftl^ 
In  rare  instances  the  liver  is  reduced  in  size.  Pain  about  the  hcpatie 
region  is  a  rare  symptom.  The  sspleen  is  usually  enlarged  from  ooexill* 
ent  amyloid  infiltration.  The  urine  often  contains  albumin  (globolin  if 
nearly  always  present)  and  waxy  tube-caats  ;  it  is  of  high  specific  grtnt^^ 
is  usually  scanty,  and  dark  colored. 

Diagnosis. — The  foregoing  symptoms  and  physical  signs,  in  ctws- 
j unction  with  an  ordinarily  clear  etiology,  are  suflBcient  to  establish  iW 
diagnosis. 

Treatment.^As  amyloid  disease  is  almost  invariably  a  seconiUrt 
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condition,  the  treatment  must  be  directed  to  the  removal  of  the  priiuaiy 
cause,  whether  syphilis,  tuberculosis,  or  rickets.  The  diet  should  consist 
of  nitrogenous  or  animal  substances,  with  a  minimum  amount  of  fiitty  or 
farinaceous  foods,  French  rolls  and  hran-  or  gluten-bread  are  allowable, 
toi^ether  with  lean  meat  and  green  vegetables.  StimulantB  are  to  be 
strictly  avoided.  Moderate  exercise,  with  the  judicious  use  of  Turkish 
(hol-air)  and  Russian  (hot- vapor)  baths,  is  also  of  great  value* 

Many  drugs  are  montioned  in  the  treatment  of  this  disease,  among 
the  more  important  being  the  ammonium  salts  (the  chlorid,  gr.  v  to  x — 
0.324  to  0.648 — ^three  or  four  times  a  day),  and  other  alkalies,  together 
yiiih.  tonics  and  laxatives. 

When  syphilis  has  been  clearly  established  as  an  etiologic  factor  of 
the  disease,  the  tincture  of  iodin  in  10-  to  15-minim  (0.666-0.999)  doses, 
well  diluted,  has  been  recommended  to  be  given  three  or  four  timei?  daily. 
Cod-liver  oil  as  a  nutritive  has  been  tried  with  good  effect.  Of  tonics, 
the  dilute  mineral  acids,  given  in  moderate  doses  over  a  long  period  of 
time,  have  probably  achieved  the  best  results. 

PATTY  INFILTRATION. 

Definitiotl.— A  deposit  of  fat  in  the  hepatic  tissues  due  to  the  in- 
gestion of  fats  and  albuminates. 

Pathology .^T he  infiltration  occurs  often  in  localized  areas,  and 
may  be  so  intense  that  the  organ  when  cut  presents  a  shiny,  oily  ap- 
pearance. The  liver  is  often  evenly  enlarged,  and  may  weigh  twelve  to 
fifteen  pounds.  The  edges  are  rounded  and  the  substance  less  firm 
than  norm  ally »  Portions  of  the  liver-substance  float  in  water,  being  of 
low  specific  gravity.  The  color  is  light-yellow  or  grayish.  On  micro- 
scopic examination  the  protoplasm  of  the  cell  is  seen  to  be  pushed  to 
one  side  by  the  fat-droplets,  which  tend  to  coalesce.  When  the  fat  is 
removed  the  cells  resume  their  normal  outline  and  appearance. 

Etiology. — {a)  Fatty  infiltration  may  form  part  of  a  general  obesity 
or  it  may  follow  excessive  over-eating  or  sedentary  hahits.  {h)  It  often 
occurs  in  wasting  diseases,  as  carcinoma,  syphilis^  chronic  malaria,  and 
tuberculosis,   and  it  often   accompanies  fatty  degeneration. 

Symptoms* — The  subjective  symptoms  of  fatty  infiltration  may  be 
entirely  wanting,  since  the  function  of  the  liver  is  not  impaired  to  any 
extent.  When  they  are  present  progres^sive  anemia  and  debility  are 
noted,  and  are  accompanied  by  nervous  irritability  and  insomnin.  In 
marked  cases  the  cardiac  rhythm  is  disturbed,  causing  a  feeble  and 
irregular  impulse. 

The  phfsietil  m'qtw  are  usually  well  defined,  and  the  area  of  hepatic 
dulness  is  uniformly  increased,  extending  in  some  instances  as  low  as 
tbe  umbilicus.  The  enlargement,  however,  is  not  as  great  as  in  amyloid 
disease. 

Diagnosis.^ — Fatty  infiltration  of  tbe  liver,  when  well  developed^ 
IB  not  apt  to  be  mistaken  for  any  other  affection  of  this  organ.  The 
occurrence  of  general  obesity,  together  with  an  entire  ab.^^ence  of  symp- 
toms of  obstruction  to  the  portal  vessels  or  bile-ducts  or  of  other  evi- 
dences of  fait  J/  detjeneration  (particularly  feeble  heart-sounds),  will 
help  to  distinguish  it  from  this  latter  condition.  The  etiologic  factors 
above  mentioned  will  also  aid  in  the  differentiation. 
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Frognosid. — This  is  decidedly  favorable,  as  the  fuDction  of  the  \lm^ 

in  many  instances  is  not  impaired  in  the  slightest  degree. 

Treatment. — As  the  disease  is  of  gradual  development  and  long 
duration,  a  modification  of  the  diet  constitutes  the  first  e^i*Qtim]  nf  the 
treatment.     That  pre8cribe<l  under  the  Treatment  of  Amy!  r  w 

sdminiLly  suited  to  this  affection.     Saccharine  and  farina^'  dtn 

of  food  (potatoes,  oatmeal,  and  sweetmeats)  must  be  eaeliewed.  Wtieai- 
bread  must  be  partaken  of  sparingly*  and  in  its  place  gluten-  and 
bran-bread  or  cruat«  of  French  rolls  should  be  used.  Kish,  leaii  meau, 
fresh  vegetables^  and  fruits  are  also  allowable.  Alcoholic  b#Ten|«i 
muttt  be  interdicted. 

Graduated  daily  exercise  and  Turkish  or  Russian  baths,  jwdmwuh 
used,  are  important  factors  in  the  treatment.  Medicinally,  Im  miud 
the  alkalies  are  highly  recommended :  sodium  sulphate  (in  drmm — i-0— 
doses,  taken  on  an  empty  stomach)  and  ammonium  carl»oii«l#  (gr.  xt 
to  XXX — 1.0  to  2.0 — in  twenty-four  hours). 


FATTY  DEGENERATION  OP   THE  LIVER. 

Definition, — A  conversion  of  the  albuminates  of  the  cell*  inUi  fit; 
it  is  characterized  anatomically  by  a  de^^itruction  of  the  liv. 
with  atrophy  of  the  organ,  and  clinically  by  biliary,  gastj 
cardiac,  and  renal  symptoms. 

Pathology. — On  examining  a  liver  that  is  the  seat  of  marked  fattj| 
degeneration  the  organ  is  found  smaller  than  normally,  and  the  m 
stance  is  light  yellow  in  color,  soft,  pliable,  and  easily  toni.  0&  MCtioo' 
the  relation  between  the  interlobular  connective  tissue  and  tht  adai  » 
lost,  the  latter  being  replaced  by  fat-cells  and  oil-dropleli».  Scattertd 
areas  of  pigmentation  may  be  observed  throughout  the  organ. 

Microscopically,  the  cells  lose  their  shape  and  become  globular;  ike 
nuclei  tend  to  coalesce,  and  finally  disappear,  together  with  the  oeU<«al]« 
giving  rise  to  compound  globule-cells,  which  do  not  tend  to  coaleMse  and 
re  stained  black  by  osmic  acid.  Crystals,  granular  il^btia*  ham$ 
]>here8,  cholesterin.  tyrosin,  and  phosphatic  crystals  are  abo  fbond  ia 
this  form  of  granular  change. 

Stiology. — The  following  are  among  the  recognized  caqg«  of 
the  affection :  (a)  The  excessive  use  of  beer  or  alcoholic  lt(|iior«.  (t)  It 
may  be  a  sequence  of  amyloid  disease,  and  hence  result  from  any  of  tliv 
causes  of  the  latter,  (c)  Diminution  of  the  oxygen-supply  to  the  iMiOMt 
occurring  in  phosphorus-*  chloroform-,  or  arsenic-ftoiaoning  and  in  crrtaiii 
wasting  diseases  (carcinoma,  phthisis,  and  chronic  dysent**»^^  -  (-i)  h 
may  occur  as  a  complication  in  the  grave  anemias  and  in  ac  *io«i 

diseases ;  also  as  a  part  of  the  pathology  of  acute  yellow  atrupnj  of  the 
liver. 

Symptoms. — I  feel  convinced  that  partial  or  mild  casea  of  tmiVf  A^ 

feneration  of  the  liver  present  no  morbid  symptoms  of  diagnoatie  " 
*ain,  jaundice,  and  ascites  may  occur  separately  or  conjointly,  bot 
the  exception  rather  than  the  rule.     The  iever^  forms  are  chi 
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by  the  syuptoms  seen  in  phosphorus-poisoning  and  acute  yellow  atrophy, 
to  the  discussion  of  which  the  reader  is  referred. 

ComplicatioilB. — The  disease  may  be  complicated  with  fatty  change 
in  the-  kidneys.  Under  these  circumstances  the  urine  is  diminished  in 
amount,  of  low  specific  gravity,  and  contains  an  abundance  of  albumin, 
fatty  or  oily  casts,  and  crystals  of  cholesterin,  leucin,  and  tyrosin.  In 
marked  cases  there  is  a  very  feeble  and  irregular  cardiac  impulse,  accom- 
panied by  attacks  of  vertigo  and  syncope,  the  latter  symptom  indicating 
beginning  degeneration  of  the  cardiac  muscle.  Edema  of  the  lower  ex- 
tremities and  anasarca  may  occur  as  complications  of  this  condition. 

The  physical  signs  elicited  by  palpation  and  percussion  show  increas- 
ing  diminution  in  the  size  of  the  liver  as  the  disease  advances. 

Diagnosis. — The  chief  diagnostic  points  of  fatty  degeneration  may 
be  summated  thus :  (a)  A  history  of  alcoholism,  of  poisoning  by  drugs 
^arsenic,  phosphorus,  or  chloroform),  or  of  an  acute  infectious  disease 
(acute  yellow  atrophy);  {b)  Grave  general  symptoms,  as  albuminuria, 
edema,  ascites,  cardiac  failure,  terminating  often  in  acholia  or  cholemia ; 
{e)  Progressive  diminution  in  the  size  of  the  organ.  When  these  occur 
conjointly  the  diagnosis  is  established  beyond  a  doubt. 

Prognosis. — The  prognosis  is  entirely  dependent  upon  the  cause. 
If  due  to  an  excessive  use  of  stimulants,  the  process,  if  recognized  early, 
may  be  arrested ;  if  associated  with  acute  yellow  atrophy  or  other  infec- 
tious disease,  the  prognosis  is  absolutely  hopeless. 

Treatment. — The  indications  for  treatment  may  be  divided  into  the 
dietetic,  hygienic,  and  medicinal.  The  same  precautions  regarding  diet 
should  be  observed  as  in  fatty  infiltration.  An  open-air  existence,  short 
of  injurious  exposure,  aided  by  hot  salt-water,  Turkish,  or  Russian  baths, 
under  restriction,  is  sure  to  improve  the  general  condition  of  the  patient. 

The  medicinal  treatment  varies  according  to  the  cause  of  the  disease. 
If  due  to  grave  anemia,  iron  (tinct.  ferri  chlorid.  or  syrup,  ferri.  iodid.) 
may  be  given  in  ascending  doses.  Poisoning  by  drugs  that  produce  fatty 
degeneration  of  the  liver  is  to  be  combated  by  their  respective  antidotes. 
Gastro-intestinal  disturbances,  if  coexistent,  demand  appropriate  treat- 
ment. For  the  latter  Frerichs  recommends  highly  the  salts  of  the  alka- 
lies (sodium  sulphate  in  dram — 4.0-— doses  taken  on  an  empty  stomach 
and  ammonium  carbonate).  Ascites  and  cardiac  asthenia,  when  occurring 
as  complications,  must  be  met  by  suitable  measures. 


PERIHEPATrnS. 

ACUTB  PEKIUUPATITIS. 
(Pyo-pneumoihorax  SubpkrenicuB.) 

Definition. — An  inflammation,  either  suppurative  or  fibrinous,  of 
the  peritoneal  covering  of  the  liver  and  the  corresponding  portion  of 
the  diaphragm. 

Patnology. — The  morbid  changes  may  consist  in  a  purely  plastic 
inflammation,  the  serous  layers  being  thickened,  opaque,  and  covered 
with  a  fibrinous  exudate  leading  to  adhesion.     In  the  majority  of  cases, 
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Prognosis,— This  is  decidedly  favorable,  as  the  funetion  of  the  liver  • 
in  inaiiy  instances  is  not  impaired  in  the  slightest  degree. 

Treatment* — As  the  disease  is  of  gradual  development  and  kmg^ 
duration,  a  modification  of  the  diet  constitutes  the  first  essential  of  tlM  I 
treatment.  That  prescribed  under  the  Treatment  of  Amyloid  Liver  it  ] 
admirably  suited  to  this  affection.  Saccharine  and  farinaceous  articles  | 
of  food  (potatoes*,  oatmeal,  and  sweetmeats)  must  be  eschewed.  Wheal- 1 
bread  rnnst  be  partaken  of  sparingly,  and  in  it*^  place  gluten-  aaAl 
bran-bread  or  crusts  of  French  rolls  should  he  used.  Fish,  lean  me 
fresh  vegetables,  and  fruits  are  also  allowable.  Alcoholic  beve 
must  be  interdicted. 

Graduated  daily  exercise  and  Turkish  or  Russian  baths,  judicioail| 
used,  are  important  factors  in  the  treatment.  Medicinally,  the  salts  < 
the  alkalies  are  highly  recommended:  sodium  sulphate  (in  dram— 4.0-^ 
doses,  taken  on  an  empty  stomach )  and  ammonium  earbouat^  (gr.  xt 
to  XXX — 1.0  to  2,0 — ^in  twenty-four  hours). 


I 


FATTY  DEGENERATION  OF    THE  LIVER. 

Definition, — A  conversion  of  the  albuminates  of  the  cells  into  £it; 
it  is  characterizeil  anatomically  by  a  destruction  of  the  Uver-eull 
with  atrophy  of  the  organ,  and  clinicaily  by  biliary,  gastro-intastio 
cardiac,  and  renal  syinptoms. 

Pathology-— On  examining  a  liver  that  is  the  seat  of  marked  fmtiyj 
degeneration  the  organ  is  found   smaller  than  normally,  and  the  sob 
stance  is  light  yellow  in  color,  soft,  pliable,  and  easily  torn.      On  sectio 
the  rehition  betweeTj  the  interlobular  connective  tissue  and  the  acini 
lost,  the  latter  being  replaced  by  fat-cells  and  oil-droplets.     Scattered 
areas  of  pigmentation  may  be  observed  throughout  the  ornn. 

MicroBCopically,  the  cells  lose  their  shape  and  become  globular;  the 
nuclei  tend  to  coalesce,  and  finally  disappear,  together  with  the  cell-wall^ 
giving  rise  to  compound  globule- eel  Is,  which  do  not  tend  to  coalesce 
are  stained  black  by  osmic  acid.  Crystals,  granular  debris,  Le]Mr1l| 
spheres,  cholesterin,  ty rosin,  and  pho^phatic  crystals  are  also  found  ii 
this  form  of  granular  change. 

Etiology, — The    ffdlowiog    are   among   the   recognized    causee   of^ 
the  affection  :  (a)  The  excessive  use  of  beer  or  alcoholic  liquors,     (i)  It 
may  be  a  sequence  of  amyloid  disease,  and  hence  result  from  any  of 
causes  of  the  latter,     (/•)  Diminution  of  the  oxygen-supply  to  the  liflSQcd^l 
occurring  in  phosphorus-,  chloroform*,  or  arsenic-poisoning  and  in  certainJ 
wasting  diseases  (carcinoma,  phthisis,   nnd  chronic   dysentery),     (d) 
may  occur  as  a  complication  in  the  grave  anemisis  and  in  acute  inf 
diseases  ;  also  m  a  part  of  the  pathology  of  acute  yellow  atrophy  of  tht 
liver, 

Symptoms,^ — ^I  fee!  convinced  that  partial  or  mild  case«  of  fatty  i 

feneration  of  the  liver  present  no  morbid  symptoms  of  diagnostic  impofft>1 
'ain,  jaundice,  and  ascites  may  occur  separately  or  conjointly,  but  furn] 
the  exception  rather  than  the  rule.     The  severe  farrmt  are  characleriied  - 
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by  the  .sympiotris  seen  in  phosphorus-poisoning  and  acute  yellow  atrophy, 
to  the  discussion  of  which  the  reader  is  referred. 

CompliCEtioilS, — ^The  diseai^e  may  be  complicated  with  fatty  change 
in  the  kidneys.  Under  these  circumstances  the  urine  is  diminished  in 
amount,  of  low  specific  gravity,  and  contains  an  abundance  of  albumin, 
fatty  or  oily  casts,  and  crystals  of  cholesterin,  leiicin,  and  ty rosin.  In 
marked  cases  there  is  a  very  feeble  and  irregular  cardiac  impulse,  accom* 
panied  by  attacks  of  vertigo  and  syncope*  the  latter  symptom  indicating 
begin ninc^  degeneration  of  the  cardiac  muscle.  Edema  of  the  lower  ex- 
tremities and  anasarca  may  occur  a.s  complications  of  this  conditton. 

The  physical  signs  elicited  by  palpation  and  percussion  show  increas- 
ing diminution  in  the  size  of  the  liver  as  the  disease  advances. 

Diagnosis. — The  chief  diagnostic  points  of  fatty  degeneration  may 
be  summated  thus  i  {a)  A  history  of  alcoholism,  of  poisoning  by  drugs 
(arsenic,  phosphorus,  or  chloroform),  or  of  an  acute  infectious  disease 
(acute  yellow  atrophy);  [b)  Grave  general  symptoms,  as  albuminuria, 
edema,  ascites,  cardiac  failure,  terminating  often  in  acholia  or  cholemia  ; 
{c)  Progressive  diminution  in  the  size  of  the  organ.  When  these  occur 
conjointly  the  diagnosis  is  established  beyond  a  doubt. 

Frogmosls. — The  prognosis  is  entirely  dependent  upon  the  cause. 
If  due  to  an  excessive  use  of  stimulants,  the  process,  if  recognized  early, 
may  be  arrested  ;  if  associated  with  acute  yellow  atrophy  or  other  infec- 
tious disease,  the  prognosis  is  absolutely  hopeless. 

Treatment. — The  indications  for  treatment  may  be  divided  into  the 
dietetic*  hygienic,  and  medicinal.  The  same  precautions  regarding  diet 
should  he  observed  as  in  fatty  infiltration.  An  open-air  existence,  short 
of  injurious  exposure,  aided  by  hot  salt-water.  Turkish,  or  Russian  haths, 
under  restriction,  is  sure  to  improve  the  general  conditicin  of  the  patient. 

The  medicinal  treatment  varies  according  to  the  cause  of  the  disease* 
If  due  to  grave  anemia,  iron  (tinct.  ferri  chlorid-  or  syrup,  ferri.  iodid.) 
may  be  given  in  ascending  doses.  Poisoning  by  drugs  that  produce  fatty 
degeneration  of  the  liver  is  to  be  combated  by  their  respective  antidotes. 
Gastro- intestinal  disturbances,  if  coexistent,  demand  appropriate  treat- 
ment. For  the  latter  Frerichs  recommends  highly  the  salts  of  the  alka- 
lies (sodium  sulphate  in  dram — 4.0 — doses  taken  on  an  empty  stomach 
and  ammonium  carbonate).  Ascites  anil  cardiac  asthenia,  when  occurring 
as  complications,  must  be  met  by  suitable  measures. 


PERIHEPATITIS. 

ACUTE   PEEIHBPATITIS. 
( Pt/f^i^  fit  moth  or  ax  Su  bphren  {eta, ) 

]>efillition. — An  inflammation,  either  suppurative  or  fibrinous,  of 
the  peritoneal  covering  of  the  liver  and  the  corresponding  portion  of 
tlje  diaphrii;zm. 

Pathology, — ^The  morbid  changes  may  consist  in  a  purely  plastic 
inflammation,  the  serous  layers  being  thickened,  opaque,  and  covered 
with  a  fibrinous  exudate  leading  to  adhesion.     In  the  majority  of  cases. 
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however,  the  iutiamiuatory  product  is  chiefly  purulent,  and  i*  ribboi 
by  ti brans  bands  ^o  as  to  form  circauiscribed  areas,  filled  with  pas,  Iv 
between  the  liver  and  the  diaphragm  ;  this  constitutes  the  -  ' 
ahHceHs.  The  latter  is  found  more  commonly  to  the  right  : 
left  of  the  suf^pensory  ligiiment.  It  may  contain  much  pus  (1  \\UMXi — 1 
liter — or  even  rnure),  which  in  most  eases  is  mixed  with  air  or  gas  de- 
rived from  the  gaatro-intestinal  canal.  Rarely,  bilirubiD-crystab  art 
found,  betraying  the  presence  of  bile.  If  the  latter  be  pre^^Dt  in  large 
amount,  the  pus  assumes  an  ocher-yi.4low  hue, 

^tiology-^The  fibrinous  varieftf  may  result  from  the  direet  exten- 
sion of  one  or  other  of  the  acute  forms  uf  inflammation  of  the  liver  (ab- 
scess, hydatid  cyst),  from  a  pleurisy  spreading  along  the  lymphatics  in 
the  diaphragm,  or  from  tniumatisQi— particularly  a  blow.  The  tupyun^ 
live  form  (pt/o-pneumothorax  sulfphreiticuny  Ley  den)  may  be  caused  in 
the  same  manner  as  the  former,  but  far  oftener — in  more  than  one-half 
of  the  instances— it  follows  perforation  of  a  gastric  ulcer*  and  at  timet 
follows  perforation  by  a  duodenal  or  colonic  ulcer.  Appendicitis  a&d 
penetrating  wounds  are  not  infrequent  causes.  Perihepatitis  is  a  grave 
complicating  event  in  carcinoma  (of  the  stomach,  esophagus*  and  tnte§- 
tines),  h>bar  pneumonia,  and  ]Hirulent  plenritis. 

Sytnptoms, — ^Those  of  the  (wtft*'  fibrinous  variety  are  scantT«  and 
often  arc  either  altogether  missing  or  are  too  vague  to  admit  of  correct 
interpretation.  The  coappea ranee,  however,  of  severe  pain,  iocrea;^^ 
on  deep  breathing,  and  tenderness  over  a  circumscribed  area  either  in 
the  riglit  hypochondriom  or  tbe  epigastrium,  after  the  action  of  some 
known  cause  or  the  occurrence  of  one  of  the  causal  afTections,  is  a  STmjK 
torn  of  great  clinical  import.  A  friction-sound  may  at  times  be  heard 
below  the  seventh  rib  in  the  mammiUary  and  the  ninth  rib  io  the  aiiJ* 
lary  line,  or  over  the  epigastrium,  as  in  two  cases  in  ray  own  practii 
It  is  of  short  duration,  and  is  limited  usually  to  the  end  of  inspii 
tiou.  It  must  be  recollected  that  plastic  pleurisy  may  he  an  aasociatad 
condition. 

In  mppurative  perihepatifi^  the  symptoms  are  sometimes  eereened  by 
those  characterizing  the  special  causative  complaint,  but  in  my  eiperi- 
ence,  in  cases  due  to  perforation— the  most  common  cause — tbe  oitael  is 
rapid  and  severe,  and  is  marked  by  acute  pain  referred  to  a  circaoiaerikd 
spot  in  the  hepatic  region,  great  tenderness,  rapid,  embarrassed,  and 
painful  respiration  (owing  to  implication  of  the  diaphragm)^  by  vomitinfr 
(often  bilious,  though  at  times  hemorrhagic)  or  nausea,  and  by  faint 
jaundice  in  some  cases.  Shortly  the  general  features  of  dreumscribrd 
peritoneal  abscess  also  appear  ^rigors,  irregular  fever,  sweats,  and  pn>- 
gressive  prostration  and  emaciation. 

Physical  Signs. — Inspection  discloses  bulging  of  the  right  hypo- 
chondriuni  and  often  of  the  epigastrium.  The  same  regions  are  imuio- 
hile,  but  this  is  best  appreciated  by  pttlpation.  The  anterior  e^lge  of 
the  liver  is  felt  even  as  low  as  the  umbilical  level.  Ptrt*u»intm  reveak 
a  variable  increase  of  hepatic  dulness  upward,  sometimes  touching  the 
f  Mirth  rib*  The  upper  level  of  the  Huid  is  movable  on  changing  the  po- 
sition of  the  patient,  and  this  is  particularly  striking  if  air  or  gas  if  rori- 
tained  in  the  abscess  ;  the  presence  of  the  latter  also  cause?  a  toxt^  of 
tympanitic  resonance  above  the  dull  area,  while  overlying  the  latter 
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there  is  the  semi-tympanitic  area  of  the  retracted  lung.  Au»f'tilta(ian 
reveals  an  absence  of  breatb-souods  aod  of  tbe  vocal  rei^ooanee  over  the 
dull  and  tympanitic  areas,  while  tbe  respiratory  sounds  over  the  dis- 
placed lun^  are  broucLo-vesiculjir. 

DlH^osis.^ — Acute  suppurative  perihepatitis  often  remains  unrecog- 
nized duriiig  life.  It  may  be  confounded  with  empt/ema  of  the  right  side, 
but  the  two  condition!*  have  different  modes  of  development.  Perihepatitis 
is  preceded  and  accompanied  by  abdominal  symptoms;  empyema  mani- 
fests thoracic  symptoms — 1\  <f.  cough  and  pleuritic  pain.  At  a  later 
stage  the  exaggerated  respiratory  iiiornmr  above  the  dull  area,  the 
slighter  cardiac  displacement  toward  the  left,  and  the  greater  hepatic 
displacement  downward  in  suppurative  perihepatitis  aid  in  the  differen- 
tiation. The  introduction  of  the  trocar  in  the  seventh  or  eighth  inter- 
costal space  in  the  mid-axillary  line  may  also  be  helpful,  especially  if 
the  exudate  be  found  to  contain  bile-pigment.  I^/uftfs  mgn-^the  more 
ready  escape  of  the  fluid  during  inspiration  on  aspiration  of  abscesses 
below  the  diaphragm — may  not  be  without  value.  The  points  narrated 
above  may  likewise  serve  to  separate  pyo-pnenmothorax  from  supjiurative 
perihepatitis  (see  also  Pneumothorax,  p.  565). 

Course  and  ProgtlOSiS. — In  the  milder  or  fibrinyus  variety  the 
outlook  is  favorable  and  the  course  is  brief.  On  the  other  hand,  the 
suppurative  type  due  to  perforation,  if  not  early  brought  under  proper 
surgical  treatment,  often  terminates  unfavorably  by  gradual  asthenia* 
Rarely  the  pus  is  resorbed,  or  it  may  find  an  outlet  through  the  lungs, 
abdominal  walls,  or  other  avenue,  followed  by  slow  recovery. 

The  treatment  is  the  same  as  for  localized  [leritonitis.  The  first 
evidence  of  tlie  presence  of  pus  is  the  signal  for  appropriate  surgical 
interference — evacuation  and  drainage. 

CHRONIC   PERIHEPATITIS. 
(Zuckerf^Mleber.) 

This  affection  is  a  chronic  inflammation  of  the  perihepatic  fibrous 
membrane,  which  becomes  opaipie  and  thickened.  Contraction  of  this 
capsule  ensues,  with  compression  of  the  liver  and  atrophy  to  even  onedialf 
the  size  of  the  normal  organ  (as  in  a  case  refmrted  by  Kumjif  ^),  and  par- 
tial or  total  occlusion  of  the  vessel  and  bile-ducts.  Perhaps  these  changes 
are  most  marked  in  cases  that  follow  acute  suppurative  perihepatitis. 
Genuine  instances  show  no  hyperplasia  of  the  interstitial  connective  tis- 
sue; hence  the  condition  is  closely  related  pathologically  to  *'Glissonian 
cirrhosis  "  (fu'de  p.  HHijj, 

Tlie  main  canses  of  chronic  perihepatitis  are  great  and  protracted 
local  pressure,  as  from  a  corset,  and  certain  occupations.  It  may  rep- 
resent a  portion  of  a  more  general  chronic  inflammation  of  the  serosie. 
Finally,  I  am  of  the  belief  that  syphilis  is  the  leading  single  cause,  and 
have  discovered  no  other  tactor  present  in  two  cases  that  yielded  to 
aBtisyphilitic  treatment. 

The  diagnosis  is  generally  problematic.  Of  special  clinical  worth 
are  the  etiology,  pain  in  the  right  hypochondriac  region — ^particularly 
in  cases  due  to  syj>hilis — absence  of  the  signs  of  stasis  of  the  gastro- 
intestinal tract,  and  tbe  very  protracted  course* 

1  Deuueh,  Arth,/,  kiin,  Med.,  March  13,  1895. 
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The  treatment  is  purely  palliative,  apart  from  the  effort  to  remove 
the  special  cause,  whether  this  be  syphilis,  occupation «  or  other  mflo- 
ential  factor. 


ABSCESS  OP  THE  LIVER. 

(Hepatic  Abscess;  Suppurativt  Mepatitia,) 

Befitiition. — A  circumscribed  collection  of  pus  in  the  hepatic 
parenchyma. 

Pathology. — If  examined  In  situ^  a  liver  that  is  the  seat  of  ab- 
scess-formation is  usually  found  to  be  symmetrically  enlarged»  and  on 
careful  palpation  one  or  more  areas  of  fluctuation  (either  deej>  or  super- 
ficial, according  to  the  location  of  the  abscess)  may  be  detected.  If 
single,  its  position  is  usually  in  the  right  lobe  near  the  convexity  of  the 
organ  (70  per  cent,  of  cases).  The  tissue  surrounding  the  abscess-wall 
is  usually  deeply  injected,  the  wall  itself  in  acute  cases  being  poorly 
defined,  but  grayish  in  color,  irregular  and  shreddy,  and  composed  of 
necrotic  liver-cells,  pus-corpuscles,  and  often  ainebie.  In  chronic  cas€aj 
it  becomes  greatly  tliickened  and  often  cartilaginous  in  appearance. 

Microscopically,  the  hepatic  cells  are  altered  in  shape  and  devoid  of 
nuclei ;   they  undergo  rapid  degeneration.     A  round-celled  infiltrati<ta  ' 
occurs  about  the  blood-vessels,  their  walls  being  filled  with  small  emboli  i 
containing  innumerable   staphylococci    and  atreptoeocci.     As  the  sup- 
purative  process   continues   liquefaction-necrosis   occurs,    reaulting   m 
complete  destruction  of  the  hepatic  parenchyma. 

The  amount  of  fluid  contained  in  a  liver-abscess  may  exceed  2  or  1 
quarts  (2=3  liters),  and  its  color  varies  from  grayish- white  to  a  creamy,  j 
reddish-brown.    The  cidlection  in  some  instances  resembles  healthv  ptia.  I 
I  have  spoken  of  the  methods  of  infection  and  of  some  of  the  dinerenlj 
varieties  of  hepatic  abscess  in  the  discussion  of  Dysentery  (see  p.  96). 

Various  oilors  are  described,  depending  largely  on  the  extent  of  bac- 
terial invasion  and  the  degree  of  necrosis.  In  this  connection  it  roa? 
be  said  that  in  amebic  dysentery,  with  abscess  of  the  liver  as  a  compli- 
cation, the  abscess  is  often  single  (involving  more  often  the  right  lobek 
whereas  other  forms  due  to  septic  infection  give  rise  to  multiplt 
abscesses. 

In  the  latter  instances  the  aurfnce  of  the  organ  presents  many  small 
yellow  areas  beneath  the  capsule,  varying  from  5  to  lr5  mm.  (J— f  ineH«i)4 
in  diameter.    Usually,  in  such  eases  infection  baa  taken  place  thr-^ 
portal  circulation,  and  on  section  the  appearances  of  a  suppurair^     . 
phlebitis  present  themselves.      If  thrombi  have  formed  in  the  portal 
tributaries,  localized  necrotic  areas  are  the  result,  but  more  often  the 
invasion  affects  the  whole  portal  system,  the  liver  being  riddled  with 
abscesses.     If  the  abscess  is  secondary  to  obstruction  by  gall-stones  < 
inspissated  bile,  the  ducts  are  greatly  distended  and  the  gall-bladder  if^ 
filled  with  pus  mixed  with  bile. 

Etiology. — Idiopathic  abscess  of  the  liver  is  rare  even  in  tropical 
climates.  The  affection,  even  when  excited  by  mechanical  cauaea.  ta 
traumatism  **r  obstruction   by  gall-stones,  is  invariably  septic  in  cha- 
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racter,  and  the  infecting  material  reaches  the  interior  through  the 
hepatic  vessels  or  the  biliary  passages. 

Septic  emboli  enter  the  liver  by  means  of  the  vascular  system  through 
the  hepatic  artery  or  portal  vein,  the  latter  being  the  more  common 
channel  of  transmission.  Gastric  ulcere,  or  the  ulceration  occurring  in 
dyj^enlcry,  typhoid  fever,  typhilitia  (?),  or  appendicitis,  may  he  followed  by 
a  purulent  portal  pylepblehitis,  resulting  in  abscess-formation.  In  gen- 
eral pyemic  processes  or  in  bone-suppurations  of  long  standing  the  germs 
enter  the  venous  circulation,  traverse  the  intralobular  pulmonary  plex- 
uses, and  enter  the  liver  through  the  hepatic  artery.  Suppurating 
wounds  of  the  head  are  not  uncommonly  followed  by  abscess  of  the 
liver.  Because  of  obstruction  of  the  common  duct  by  gall-stones,  either 
from  pressure-necrosis  or  owing  to  the  decomposition  of  accumulated 
bile,  germs  may  enter  the  liver  and  cause  abscess-formation  through  the 
medium  of  the  bile-dacts.  In  such  cases  gastro-hepatic  disturbances 
usually  make  their  appearance  before  the  symptoms  of  abscess  develop. 
The  most  common  method  of  infection,  however,  is  through  the  portal 
vein.  Among  other  causes  may  be  mentioned  foreign  bodies  travelling 
up  the  ducts,  as  parasites,  round-wormgi,  liver-flukes ;  also,  more  rarely, 
suppuro-perforation  by  mechanical  irritants  (needles,  fish-bones,  and  the 
like),  and  suppuration  occurring  in  the  course  of  an  hydatid  cyst. 

SyttLptOtns. — In  a  typical  case  of  hepatic  abscess  the  most  promi- 
nent symptoms  are — hectic  temperature,  pain,  tenderness,  and  enlarge- 
ment of  the  organ,  and  often  slight  jaundice,  although  it  must  not  be 
forgotten  that  any  or  all  of  these  may  be  absent  during  the  development 
of  an  abscess.  The  multiple  abscesses  occurring  in  pyemic  conditions, 
which  are  frer^uently  diagnosed  when  in  view^  upon  the  postmortem  table, 
form  an  instance  of  this. 

To  facilitate  the  subject  I  shall  consider  the  more  important  symp- 
toms seriatim  :  Pain  is  circumscribed  to  the  hepatic  region,  and  radi- 
ates to  the  right  shoulder  in  conjunction  with  the  other  symptoms  and 
physical  signs;  it  is  very  characteristic,  although  not  pathognomonic  of 
hepatic  abscess.  In  the  earlier  stages  this  symptom  is  not  pronounced 
unless  the  abscess  or  abscesses  lie  superficially.  It  is  usually  of  a  dull, 
boring  character,  differing  in  severity  with  the  patient^s  position  ;  it  is 
usually  aggravated  by  pressure  over  the  costal  margin  and  by  lying  on 
*the  left  side,  this  tending  to  drag  the  liver  by  its  own  weight  from  its 
normal  position.  Luschka  explains  the  radiation  of  pain  to  the  right 
shoulder  by  stating  that  filaments  of  the  plirenic  nerves  that  distribute 
themselves  in  the  suspensory  ligament  and  Glisson's  capsule  are  irri- 
tated. The  phrenic  arises  from  the  third,  fourth,  and  fifth  cervical 
nerves,  and,  as  the  fourth  supplies  sensation  to  the  right  shoulder,  the 
impression  is  thus  transmitted  through  the  central  nervous  system. 

In  acute  cases  accompanied  by  rapid  destruction  of  the  hepatic  tis- 
sues the  temperatttre  usually  rises  rapidly,  reaching  103°  or  104°  F. 
(39,4*^-40'^  C.)  in  the  course  of  from  twenty-four  to  thirty-six  hours.  Its 
course,  however,  is  irregular  and  intermittent,  and  it  may  be  hectic  in 
character ;  just  as  often  it  resembles  a  tertian  or  r|uartan  intermittent  or 
a  remittent  teniperature.  Rigors  or  decided  chills  frequently  accompany 
the  rise  of  teniperature,  and  during  the  decline  profuse  sweatings  may 
take  place,  thus  simulating  to  a  certain  extent  the  symptoms  of  malarial 
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fever.  In  chronic  abscess  of  the  liver  pyrexia  may  be  entirely  absent 
Less  comiDonly  the  temperature  may  remain  continuously  high,  with 
slight  morning  and  evening  exacerbjitions  and  remissions*  The  puhe 
is  usually  rapid  in  proportion  to  the  temiyeratnre. 

The  physical  si^s  in  a  ease  of  hepatic  abscess  are  always  present  to 
a  greater  or  less  degree,  and  are  often  pathognomonic. 

Inspect  ion  may  reveal  nothing  during  the  entire  course  of  the  dis- 
ease, although  in  cases  accompanied  by  intense  congestion  id  which  the 
abscevss  involves  the  anterior  surface  of  the  right  lobe,  bulging  of  the 
ribs  on  that  side  will  occur,  with  a  marked  prominence  in  the  hypo- 
chondriac region  extending  three  or  more  finger*breadths  below  the 
costal   margin, 

Fitlpation  confirms  inspection  and  reveals  tenderness  on  pressure 
below  the  costal  margin  in  the  mammary  line.  The  liver,  if  projecting 
below  the  edge  of  the  ribs,  is  usually  enlarged  uniformly,  unless  the 
abscess  involves  the  surface  of  the  margin.  As  the  upper  right  lobe  is 
more  often  involved,  especially  in  a  large  single  abscess,  the  increade  in 
size  is  in  an  upward  direction,  thus  rendering  palpation  negative.  In 
rare  instances  the  abscess  gives  rise  to  fluctuation  on  palpation,  and  if 
the  peritoneum  be  inflamed  and  adherent  a  friction  fremitus  may  be 
detected. 

PercHssum. — ^The  area  of  hepatic  dulness  may  be  increased  uni- 
formly, but  it  is  usually  most  marked  upward  and  to  the  right,  in  some 
instances  reaching  at  the  anterior  axillary  line  to  the  fifth  rib.  and  pos- 
ter iorly  to  tlie  level  of  the  angle  of  the  scapula.  The  increase  of  per- 
cussion dulness  upward  and  to  the  right  may  also  differentiate  absoew 
from  other  affections  of  the  liver,  in  which  the  enlargement  usaally 
extends   in  a  downward   direction. 

Oth.er  Symptoms. — -The  skin  is  pale  and  shows  slight  icterus,  the 
conjunctivfe  being  often  bile-stained ;  intense  jaundice,  however,  is 
rare.  Progressive  loss  of  flesh  and  strength,  with  gas tro- intestinal  dis- 
turbance (fulness  in  the  epigastrium,  flatulence,  water-brash,  nausea, 
and  occasional  vomiting),  are  common  symptoms  at  the  onset.  The 
bowels  are  variable,  and  constipation  usually  alternates  with  diarrhea, 
the  stools  in  some  cases  containing  the  ameba  coli.  Ascites  may  develop 
from  pressure  on  the  inferior  vena  cavie,  but  these  cases  are  rare.  The 
spleen  may  undergo  active  hyperplasia  in  acute  abscess-formation.  Pul- 
monary symptoms  are  not  uncommonly  present;  they  are  due  to  com- 
pression of  the  base  of  the  lung  by  the  abscess  pressing  ujK>n  the  dia- 
phragm. In  fatal  cases  certain  nervous  symptoms  (muttering  delirium, 
cephalalgia,  and  subsultus  tendinura)  make  their  appearance,  and  are  fol- 
loAved  by  stupor  antl  coma. 

Complications  and  Sequelae. — The  abscess  may  perforate  into 
the  pleural  cavity  (pyothorax),  bronchi,  lungs,  intestinal  tract,  stomach* 
pericardium,  peritoneal  cavity,  or  externally  through  the  abdominal 
wall,  giving  rise  to  variouH  symptoms.  If  rupture  occurs  into  thf 
intestinal  tract,  sudden  diarrhea,  with  the  discharge  of  large  i|uaQtitiei» 
of  pus,  takes  place;  there  is  then  an  amelioration  of  the  pain,  fever, 
and  other  symptoms.  If  the  rupture  is  into  the  lung,  the  physical  signs 
will  reveal  the  sudden  development  of  weak,  tubular  breathing  over  the 
base,  with  increased  tactile  fremitus  and  percussion-dulneas^  together 
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with  the  occurrence  of  profuse  expectoration.  In  cases  spoken  of  by 
Budd  and  Osier  the  sputum  was  of  a  reddish*brown  color,  resembling 
anchovy  sauce,  wlule  Reese  and  Lafieur  found  the  ameba  coli  in  the 
bronchial  discharge.  Rupture  in  the  iibdominal  cavity  gives  rise  to  the 
rapid  development  of  a  purulent  peritonitis  that  is  often  fatal  Rarely, 
the  abscess  is  emptied  into  the  pericardium,  giving  rise  to  fatal  acute 
pericarditis.  Septic  emboli  have  been  known  to  lodge  in  the  circle  of 
Willis,  prfHlueing  fatal  brain-abscess. 

Diagnosis. — The  clinical  symptoms  of  hepatic  abscess  are  of  diag- 
nostic iiQportance  only  when  taken  in  the  aggregate,  since  the  pain, 
fever,  enlargement,  and  even  hectic  symptoms,  occur  singly  in  other 
conditions  unaccompanied  by  suppuration.  The  chief  points  in  the 
establishment  of  the  diagnosis  of  the  affection  may  be  summed  up  as 
follows :  Residence  in  tropical  countries,  the  previous  existence  of 
typhoid  or  dysenteric  ulceration  (or  other  gastro-intestinal  inflamma- 
tion), enlargement  of  the  liver,  with  pain  and  tenderness  on  pressure, 
and  in  some  instances  fluctuation  on  palpation.  Lastly;  aspiration  may 
succeed  in  revealing  pus-corpuscles,  hepatic  cells,  staph^^lococci  and 
streptococci,  the  ameba,  and  bile-jiigment,  which  when  found  are  path- 
ognomonic ;  if  the  abscess  be  secondary  to  an  echinococcus  cyst,  the 
presence  of  booklets  will  be  detected. 

Differential  Diagnosis. — Hepatic  abscess  may  be  misdiagnosed  for 
empyema,   malarial   fever,  and  hepatic  calculi. 

Ijmjn/ema, — The  mode  of  onset  and  the  physical  signs  peculiar  to 
this  condition,  if  stu^lied  carefully,  are  entirely  different  from  tliose  of 
abscess.  In  empyema  there  may  be  the  history  of  a  perforating  wound 
of  the  chest,  the  rupture  of  a  bronchiectatic  or  tuberculous  cavity,  or 
the  pre-exist ence  of  a  scro-fibrinous  plcuri.^y  ;  whereas  hepatic  abscess 
may  he  preceded  by  an  attack  of  amebic  dys^entery  or  intestinal  ulcera- 
tion, or  it  may  follow  the  impaction  of  biliary  calculi.  In  both  there 
may  be  the  occurrence  of  a  hectic  temperature,  with  chills  and  sweating; 
but  in  empyema  cough  and  dyspnea  are  prominent,  and,  if  the  pleural 
cavity  communicates  with  a  bronchus,  profuse  muco-purulcnt  expectora- 
tion containing  pus-cells,  staphylococci,  streptococci,  and  in  many  cases 
elastic  tissue  and  tubercle  bacilli.  Rarely,  an  abscess  of  the  liver  pene- 
trates the  diaphragm,  and,  entering  the  bronchi,  is  expectorated.  The 
recognition  of  hepatic  abscess  un<Jer  these  circumstances  is  to  be  based 
mainly  upon  clear  evidence  of  the  affection  prior  to  the  occurrence  of 
perforation  and  copious  purulent  expectoration.  The  detection  of  the 
amoeba  coli  in  the  sputum  alone  would  set  the  diagnosis  at  rest.  The 
contents  of  hepatic  abscess  obtained  by  aspiration  consist  of  the  micro- 
organisms of  suppuration,  and  in  addition  broken-down  liver  cells,  bile* 
pigment,  and  in  some  eases  the  amoeba  coli.  Inspection  in  empyema 
reveals  bulging  of  the  intercostal  spaces  on  that  side,  while  percussion 
gives  absolute  flatness  over  the  base  of  the  chest,  rising  posteriorly  and 
changing  with  the  change  from  a  dorsal  to  a  sitting  position.  Above 
the  area  of  flatness  we  find  either  a  normal  pulmonary  note  or  hyper- 
resonance.  In  abscess  of  the  liver  the  lung  is  very  slightly  displaced 
upward,  being  often  bound  to  the  diaphragm  by  adhesions,  and  the  line 
of  percussion-dulness  in  the  right  hypochondriac  region  does  not  change 
with  the  decubitus  of  the  patient. 
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Hzi'ATic  Abscess. 

History  of  trtnimati«ni,  fivBenterv^  int«&- 
tmal  ulceration,  or  residence  in  tropi- 
ciil  countries. 

Hectic  charafter  of  the  temperature — 
hi^h  everj  everiinjLr  and  low  every 
morning  \  irn^gular  chills,  followed  hy 
levers  and  aweatings. 


An  irre*ru!ar,  lluctnating  tumor  or  multi- 

fjle  nmiules  in  the  liver ;  no  splenic  en* 
iirs^ement ;  rapid  emaciation,  with  or 
without  jaundice,  but  no  cachexia. 

Blood  FhowB  simple  anemia  and  leuko- 
cytosis, and  in  marked  ca^es  disinte* 
gration  of  red  blood-cells,  but  an  al>- 
aence  of  micro-organismH. 

Abscess-contents  consist  of  the  staphylo- 
cocci, streptococci,  pus-cells,  and,  in 
some  in  stances,  ameb^e. 


Malaria. 

History  of  previous  attAckft.  Refi< 
in  wimn,  datop  climates  among 
lowlands. 

Regularly  recurrent  rise  of  the  uiaifi 
ture  (intermittent  or  remittent*  qa 
tan,  tertian,  quartan,  or  septinarimX 
and  the  rise  occurring  during  th«  chilt 
followed  by  profuse  sweating;  ^yib 
more  often  in  morning. 

The  spleen  is  enlarged  -  also  ihen  m  t 
yellow-brown  coloration  of  tJie  ikta, 
more  or  less  miu-ked ;  wmI*  in  long- 
standing  ciiees,  the  oocurreooa  ^  c(^ 
cktzia. 

Tlie  presence  of  the  hematoioa  of  LsTcna 
and  free  pigment  in  the  blood. 


Absent 


Impacted  Oaleuli. — In  this  condition  attacks  of  hepatic  colic  are  often 
first  noticcfl,  followed  by  jaundice,  and,  if  impaction  be  not  absolute,  by 
the  occurrence  of  stones  in  the  feces.     In  abscess  the  pain  is  not  parol* 
ysmal,  but  dull  und  boring   in   character,  increasing   in   severity  ad  th^ 
disease  progresses.     In  chronic  impaction  occasional  attacks  of  fever 
(not  hectic  in  character),  jaundice,  dull  pain  over  the  hepatic  area*  di»» 
tention  of  the  gall-bladder  (which  in  some  instances  can  be  palpated), 
and  clay-colored  feces,  constitute  the  principal  symptoms.      In  abflcosi 
of  the  liver  jaundice   is  comparatively   rare,  the  temperature  is  oftm    , 
hectic  in  character,  and^  unless  the  abscess  rupture  into  the  gaatro4^^| 
testinal  tract,  the  stools  contain  nothing  abnormal.      In  some  instaiM^I 
biliary  abscesses  may  follow  impacted  calculi,  or  perforation  may  occur 
into  the  peritoneal  cavity,  with  rapid  development  of  peritonitis,  whick 
may  prove  fatiil. 

Among  otlier  conditions  that  are  liable  to  be  mistaken  for  hepatic  ab- 
scess may  be  meotioned  carcinoma,  hypertrophic  cirrhosis,  and  hydatid 
cyst,  the  differential  diagnosis  of  which  will  be  spoken  of  under  tb«it 
diseases. 

PTOgnosis* — The  prognosis  of  hepatic  abscess  is  very  nnfavorable, 
the  disease  generally  progressing  to  a  rapidly  fatal  termination.  Pion|il 
evacuation  of  the  abscess  when  it^  location  can  be  detected  may  be  ••©• 
cessfully  performed.  Tlie  mortality  ranges  from  50  to  60  per  cent*  la 
rare  cases  the  walls  of  the  abscess  become  calcified  and  the  disease  r^ 
mains  latent.  The  single  large  abscess  that  most  often  follows  dyseolify 
offers  the  best  opportunity  for  surgical  measures. 

Treatment* — Barring  operation,  the  treatment  of  abscess  of  the 
li\'er  is  purely  symptonnttic,  being  in  many  instances  identical  with 
of  septico-pyemia.     The  teui|ferature  often  responds  to  repeated 
ings  with  cool  water  (65*^  F. — 18.3^  C).     For  the  pain  mustaitl-poi 
tices,  the  turpentine  stupe,  or  hot  foraeiitations  over  the  hepatic  area,  ta 
conjunction  with  full  internal  doses  of  opium*  prove  beneficial.     Fall 
and  free  stimulation  and  the  free  exhibition  of  quinin  as  soon  as 
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condition  is  detected  both  support  the  system  and  control,  in  a  measure, 
the  pyemic  process.  If  the  abscess  be  single  and  localized,  prompt 
evacuation  should  be  resorted  to. 


ACUTE  YELLOW  ATROPHY. 

{Malignant  Jaundice;  Icterus  Gravi*.) 

Oefimtioii. — An  acute  and  probably  infectious  disease,  character- 
ized by  a  rapid  destruction  of  the  parenchyma  of  the  liver  and  by  a 
diminution  in  the  size  of  the  organ  ;  also  by  jaundice,  hemorrhage,  and 
grave  cerebral  phenomena. 

Pathology. — Macroscopically,  in  a  case  of  acute  yellow  atrophy  the 
liver  is  seen  to  be  much  reduced  in  size,  weighing;  but  15  or  20  ounces 
(480.rMj40.0X  instead  of  its  normal  weight  (;jO  oz.— 1.6  kgms.).  The 
capsule  is  shrivelled  and  the  whole  organ  is  of  a  pulpy  consistence^  and 
changed  in  appearance  from  a  mahogany-brown  to  a  light-yellow  color, 
due  to  rapid  fatty  degeneration.  On  section  the  cut  surface  often  pre- 
sents areas  of  red  and  yellow  discoloration,  tbe  so-called  **  red  atrophy  " 
and  **  yellow  atrophy/*  the  former  being  a  later  stage  of  the  latter.  Ihe 
red  appearance  is  due  to  an  excess  of  blood  in  the  capillaries,  with  free 
pigment  that  has  been  liberated  by  destruction  of  the  red  blood-cells. 
Microscopic  examination  reveals  a  widespread  dt'strnction  of  the  hepatic 
cells.  The  nuclei  have  disappeared,  »nd  the  cell- wall  contains  a  num- 
ber of  fat-globules  of  various  sizes  containing  free  pigment.  In  ad- 
vanced cases,  accompanied  by  total  disintegration  of  the  cells,  fat-drop- 
lets, granular  debris,  cholesterin-piates.  lencin  spheres,  tyrosin  needles 
(first  discovered  by  Frerichs»  both  in  the  cells  and  in  the  blood-vessels), 
and  crystals  of  bilirubin  may  be  found.  The  common  duct  is  patulous 
and  the  gall-blaclder  is  usually  empty. 

In  well-marked  cases  both  the  heart  and  kidnet/s  show  evidences  of 
fatty  degeneration,  the  kidneys  often  showing  ecchymotic  areas.  The 
spleen  is  greatly  enlarged  from  active  congestion,  giving  rise  to  the  so- 
called  **  acute  splenic  tumor."  The  splenic  substance  is  soft  and  easily 
torn,  and  on  section  the  organ  often  drips  blood.  The  ttkin  and  mucous 
membra fiei(  may  be  the  seat  of  numerous  ecchymoses,  and  dropsy  of  the 
pericardial  and  other  serous  cavities  is  frequently  noted.  The  blood  is 
dark  and  Unid,  and  under  the  microscope  is  seen  to  contain  disintegrated 
red  corpuscles,  with  crystals  of  leucin  and  tyrosin. 

Etiology, — ^Tlje  causes  of  acute  yellow  atrophy  are  both  primary 
and  secondary.  Primary  or  idiopathic  acute  yellow  atrophy  is  a  rare  and 
an  invariably  fatal  condition.  Among  the  aecondarjf  predisposing  csiuses 
may  be  mentioned  age  (fifteen  to  thirty-five  years),  female  sex,  pregnancy, 
syphilis,  and  certain  acute  fevers  (puerperal  fever,  typhoid,  septicemia, 
malaria).  Acute  phosphorus-poisoning  is  almo.st  invariably  followed  by 
acute  yellow  atrophy.  The  disease  rarely  acconi panics  cirrhosis  of  the 
liver,  and  may  follow  a  debauch.  In  some  instances  an  endemic  form  is 
assumed,  but  the  exciting  cause  is  thus  fur  unknown.  Although  certain 
investigators  claim  to  have  discovered  micrococci  in  the  hepatic  vessels, 
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they  have  not  yet  been  able  to  prove  them  to  be  the  pathogenic  ger 
of  the  <lisea,se. 

Symptoms* — The  clinical  history  in  a  case  of  acute  yellow  atTt>pb| 
varies  considerably  in  the  early  stages  of  the  disease,  the  graver  stuib 
toms  of  the  later  9tage  alone  being  pathognomonic.     The  attack  is  i 
ushered  in  by  headache,  malaise^  aiK»rexia,  nausea  and  vomiting,  mo 
fever,  and  after  a  variable  length  of  time  (usually  a  few  days)  jauj 
appears.     Physical  examination  at  this  time  shows  the  area  of  be|l 
dulneas  to  be  normal  or  only  slightly  increased.     After  a  perio<l  var 
from  a  few  days  to  two  or  three  weeks  grave  aervous  and  cerebral  syinj 
toms  present  themselves,  as  restlessness  and  violent  headache,  foUowc 
by  delirium,  which  often  becomes  maniacal.     Convulsions  then  apj 
and  are  succeeded  by  stupor  and  coma,  the  latter  occurring  usually  withs] 
forty-eight  hours  from   the  onset  of  the  period  of  cerebral  excilemeni 
Often  coarse  tremors  are  noticed  in  the  voluntary  muscles,  and  wiih  tW 
onset  of  the  second  stage  the  jaundice  usually  deepens. 

The  temperature  often  remains  normal  until  just  before  death,  whe 
it  may  rise  one  or  two  degrees.  The  pulse  is  much  diminisbeii  both 
volume  and  tension,  and  is  rapid  in  proportion  to  the  temperature.  The 
tongue  at  the  onset  is  covered  with  a  light  coating,  most  marked  on  the 
dorsum  and  around  the  tip  and  edges.  Later,  it  changes  to  a  thick  yel- 
low color  and  becomes  dry  and  fissured,  like  that  of  typhoid  fever« 
Vomiting  appears  usually  during  the  premonitory  stage  and  often 
comes  intense ;  the  vomit  consists  at  first  sirafjly  of  the  gastric  coDtent%1 
which  later  in  the  disease  become  mixed  with  bluod  (hematemesis).  Hen 
orrhages  also  frer|uently  occur  into  the  skin  (eccliymoses)  and  from  thi 
mucous  membranes,  giving  rise  to  epistaxis,  hematuria,  melena,  hemop-^ 
tysis,  and  menorrhagia.  These  are  sujjposed  to  be  the  result  of  a  diape* 
desis  of  corpuscles  due  to  the  altered  blood-pressure  and  to  a  dimiiiishe' 
power  of  resistance  in  the  muscular  coats  of  the  arterioles  caused  b| 
degeneration. 

The  urine  in  acute  yellow  atrophy  is  often  scanty  in  amotint,  high  ealU 
ored,  and  shows  an  increase  in  specific  gravity  (1028—1032),     The  ur«a 
is  greatly  diminished,  but  bile-pigments  and  albumin,  tube-casts,  leneiii 
and  ty  rosin   are  found   both   on  chemical  and  microscopic  exam  ins 
The  latter  can  be  easily  demonstrated  by  allowing  a  drop  of  the  urine 
evaporate  on  a  cover-glass  and  examining  under  the  microscope.    Striil 
pell  regards  the  diminution  in  the  quantity  of  urea,  with  the  appeariM 
of  leucin  and  tyrosin,  as  a  significant  fact  in  view  of  the  theory  stij^ 
by  Meissner  and  von  Schroder,  who  claim  that  urea  is  inanofactured 
the  liver.     Among  other  products  fouml  in  the  urine  worthy  of  menttoi 
are   creatinin    and   sarcolactic    acid,   which,    however,   have   no   clinic  ' 
importance. 

T!ie  patient  is  usually  constipated,  and  the  stools  are  clay-colored  in 
appearance,  being  devoid  of  bile-pigment.  When  hemorrhage  (rom  the 
bowels  occurs  the  dejecta  are  dark-colored,  owing  to  the  preseaee  of  at. 
tered  blood. 

The  physical  signs  reveal  tenderness  over  the  hepatic  region,  oftettl 
amounting   to  actual  pain,  though   this   is  rarely  severe  or  lancinating.] 
During  the  second  stage,  in  extreme  cases,  the  edges  of  the  organ  canii 
be  palpated  under  the  costal  margin.     Percussion,    moreover,  sfaoirs 
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great  diraiixation  in  the  size  of  the  liver,  the  area  of  dulness  in  a  case 
recorded  by  Harley  exteinling  over  but  1  inch  (2.5  cm.)  in  the  mammary 
line  and  l|  inches  (3.1  em.),  measured  perpendicularly,  in  the  mid-axil- 
larj  line. 

The  left  lobe  is  often  the  first  to  show  physical  signs  of  atrophy,  per- 
cussion giving  tympany  instead  of  Hatoess  in  the  upper  epigastric  region. 
As  the  atrophy  continues  the  tympany  extends  below  the  seventh  rib  from 
ahove  and  advances  upward  from  the  costal  margin,  leaving  but  a  small 
circumscribed  area  of  hepatic  duliiess.  The  atrophy  is  usually  progress- 
ive until  death  occurs,  although  favorable  ca^es  have  been  recorded  in 
which  the  liver  increased  in  size  perceptibly  during  recovery  (Harley, 
p.  260).  When  occurring  in  pregnant  females  the  affection  is  likely  to 
be  complicated  by  abortion  or  miscarriage. 

Diagnosis* — The  symptoms  of  acute  yellow  atrophy  of  the  liver, 
and  especially  those  occurring  during  the  second  stage  of  the  disease,  are 
usoally  so  characteristic  as  to  leave  little  dimbt  concerning  the  diagnosis- 
The  occurrence  of  gradually  increasing  jaundice,  grave  deltrium,  hem- 
orrhages into  the  skin  and  raucous  membranes,  and  the  presence  of  an 
immense  amount  of  bile,  with  leucin  and  tyrosiu,  in  the  urine,  all  com- 
bine to  form  a  typical  clinical  picture. 

In  hi^pertrophw  cirrho»if(  the  onset  is  more  gradual.  There  is  gener- 
ally a  previous  history  of  alcoholism,  and  the  condition  is  often  accom- 
panied by  jaundice^  vomiting,  hemorrhages  (from  passive  congestion), 
and  delirium.  Examination  of  the  urine,  however,  fails  to  reveal  leucia 
and  tyrosin,  fever  is  rarely  present,  and  the  physical  signs  often  show 
an  enormous  increase  in  the  area  of  hepatic  duluess. 

The  differential  diagnosis  between  this  disease  and  phosphorus- 
poisoning  i.^  given  under  the  latter  condition  (vide  mfra). 

The  prognosis  is  almost  invariably  fatal,  since  every  case  of  true 
yellow  atrophy  is  associated  with  a  destruction  of  liver-cells  that  is 
accompanied  bj  acute  toxemia. 

Treatment. — As  yet  no  specific  treatment  has  been  discovered,  all 
remedies  used  being  directed  to  the  redief  of  symptomatic  indications. 
The  gastro-intestinal  system  should  be  relieved  at  the  onset  by  ilivided 
doses  of  calomel.  For  the  vomiting  cracked  ice,  with  1-minim  (0.CH3G) 
doses  of  the  wine  of  ipecac  repeated  every  half  hour  or  divided  doses 
of  opium,  may  be  given.  Marked  nervous  phenomena  with  delirium 
I  have  seen  controlled  by  cool  baths  and  the  ice-cap,  together  with  cam- 
phor, chloral,  or  other  antispasmodics  used  internally.  Free  stimulation 
should  be  begun  early  and  persisted  in  throughout  the  course  of  the 
disease. 


THE  UVER  IN  PHOSPHORUS-POISONING. 

Following  the  ingestion  of  a  dose  of  phosphorus  varying  from  gr.  ^ 
to  gr,  1  (0*008-0.0648)  symptoms  of  poisoning  manifest  themselves 
(Taylor,.  Wormley)  as  follows: 

After  a  period  of  time  varying  from  three  to  twelve  hours  a  sense  of 
wretchedness,  nausea,  abdominal  pain  (not  intense),  and  often  vomiting, 
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occur*  The  vomit  consists  of  the  gastric  contents,  with  bile,  and  durmg 
the  first  few  hoiirB  it  may  contain  (thuspliorus,  which  gives  it  a  luminuas 
appeiirance  in  the  dark. 

After  the  second  or  third  day  the  vomiting  usually  ceases  with  the 
appearance  of  jaundice,  which  may  become  intense  as  the  process  con* 
tinoes.     Later    in    the   course   of  the   case   eraesis   recommeDces* 
vomita  consisting  of  altered  hlood,  g^^'^^g  rise  to  the  so-called  '*  I 
vomit."     At  this  stage  nervous  symptoms  usually  manifest  thenij 
(headache,  insomnia,  vertigo,  and  delirium,  with  convulsions  and 
in  fatal  cases),  death  closing  the  scene  usually  in  from  thirty-six  to 
eight  hours. 

The  bowels  are  constipated,  although  attacks  of  diarrhea  may  super- 
vene, the  evacuations  being  in  some  instances  phosphorescent. 

Fever  is  irregular  and  usually  is  not  marked^  the  temperature  swing- 
ing from  OO"^  to  101^  F.  (37.2'^^S8,3^  C).  In  fatal  cases  the  temper- 
ature may  become  subnormal  just  hefore  death. 

The  urine  is  scanty,  of  high  specific  gravity,  and  contains  bile,  bile- 
acids,  albumin,  sarcolactic  acid,  and  in  rare  cases  leucin  and  tyro!*iii 
(Wood)*  Renal  epithelium  and  free  fat-globules  have  also  been  found. 
When  occurring  in  pregnant  women  abortion  or  OMScarriage  invariably 
follows. 

Pkimral  examuiatkm  reveals  a  liver  uniformly  enlarge<l  and  tender 
on  pressure.  In  protracted  cases  atrophy  of  the  orgaa  may  rarely 
occur. 

Pathology. — ^(hi  opening  the  abdominal  cavity  in  a  cade  of  ph* 
phorus-jinisoLting  the  liver  is  seen  to  extend  below  the  costal  margin^ 
surface  being  lighter  in  color  than  normal  and  mottled  in  appearance, 
and  its  substance  softer  in  consistence  and  friable. 

The  cut  section  presents  marked  evidences  of  fatty  degeneration,  the 
acini  being  lighter  in  color  than  the  interlobular  tissue-  Portions  i»f 
the  hepatic  parenchyma  are  deeply  bile-slained,  and  on  scraping  the 
cut  surface  bile-  and  fat-globules  will  be  found  on  the  edge  of  the  knife. 
The  gall-bladder  may  be  either  full  or  empty.  Microscopically,  disio* 
tegrated  liver-cells,  fat-globules»  granular  debris,  biliary  coIoring*malter, 
leucin-spheres,  cholesterin-plates,  and  tyrosin-needles  are  noted* 

The  tja^tric  ?nuco8a  is  found  thickened,  opa^jue.  and  yellow-w bite  ill 
appearance,  due,  as  pointed  out  by  Virchow,  to  a  universal  gastro-adeai- 
tis,  and  not  to  the  local  action  of  the  poison.  Ulcerative  or  eroeivf 
gastritis  is  very  rare  in   phosphorus-poisoning. 

The  kidnef/n  may  show  beginning  atrophy,  the  epithelium   in 
cortices  undergoing  granular  and  fatty  degeneration,  with  final  d 
tion  of  the  cells. 

The  hlood  is  dark,  fluid,  and  not  easily  coagulable.  Concato 
that  during  life  the  white  corpuscles  are  increased  in  number,  and  thai 
the  red  are  changed  in  shape  and  smaller  than  normal  (Wood).  Pete- 
chite  and  ecchyuioses  frei[uenfly  appear  in  all  parts  of  the  body*  *bJ 
occur  oftenest  in  the  mediastinum  and  serous  membranea. 

Bollinger  records  a  fatal  case  in  which  a  hemorrhagic  tttomcn,  wsi 
discovered  between   the  membranes  and  the  spinal   cord. 

Diag^nosls* — The  diagnosis  of  acute  phosphorus-poisoniDg  is  alwari 
extremely  difficult  and  often  impossible.     The  disease  with  which  it  ii 


in  th^ 
lestnad^H 

y  fottolH 


CIRRHOSIS  OF  THE  LIVER. 


885 


most  apt  to  become  coefounded  is  arute  i/t'!Ifiti'  atropkf/  of  the  liver' 
The  differential   points  may  be  summated  as  follows : 


Acute  PeosPHORiTg^FotAosfiNa. 

There  is  a  history  of  accidental  ingeetion 
of  poi*on  (friction-match  heads^  rat- 
poison). 

Thi?  onset  ia  sudden  i  violent  nausea, 
voraitiog,  and  pain  over  the  region  of 
the  liver.  Jaundice  appearsi  on  the 
second  or  third  day. 

Nervous  symptoms  appear  late  in  the 
disi^ease^ — always  preceded  by  jaundice. 

Thf'  vomit  and  atools  are  phosplioreacent. 
Black  vomit  precedes  death. 

Temporary  arrefctt  of  symptoms  between 
the  occurrence  of  jaundice  and  black 
Tomil. 

Suroolactie  acid  is  present  in  the  urines 
and  rarely  leucin  and  tyrosin. 


ActJTB  Yklloit  Atrophy. 
There  is  often  aji  endemic  hiatorj. 

A  ftlow  onset — malaiae,  slight  fever^  with 
nausea  and  vomiting ;  jaundice  is  a  be- 
ginning symptom. 

Kervouft  symptoms   may   appear  early, 

often  before  the  occurrence  of  jaundice. 
Black  vomit   occurs   early   and   persists 

throu**hout, 
Progrc^rtive  march  of  symptoms  with  no 

remission. 

Leucin  and  tyrosin  are  common  in  the 
urine. 


Prognosis  and  Duration. — The  prognosis  in  phoBphorus-poiaon- 
log  is  bail,  im  small  a  do?5e  as  gr.  ^  (0,008)  of  ivhite  phosphorus  having 
caused  death  (Wonnley).  The  ^luration  is  usually  from  one  to  six  days, 
although'  the  symptoms  have  been  known  to  persist  for  twelve  days  be- 
fore death.    In  violent  cases  the  eml  may  come  within  twenty-four  hours. 

Treatment,— The  initial  plan  of  treatment  is  by  causing  emesis  to 
free  the  system  of  the  poison  that  still  remains  undigested.  For  this 
purpose  copper  sulphate  (gr.  x — 0.648)  in  divided  doses  (gr.  ij  or  iij — 
0.12y  or  0.194 — every  five  minutesj  should  be  given  until  free  vomiting 
occurs.  As  copper  sulphate  is  a  cnemical  antidote,  forming  with  phos- 
phorus black  copper  pbosphid,  it  should  be  continued  in  less  frequently 
repeated  doses  (gr.  ij — 0.129 — every  half  hour)  and  guarded  hy  morphin 
to  prevent  vomiting.  If  emetics  by  the  mouth  fail  to  affonl  relief,  apo- 
morphin  muriate  (gr.  i- — 0.0129),  hypodermically,  may  be  resorted  to. 
The  free  evacoation  of  the  stomach  should  be  followed  by  the  adminis- 
tration of  the  French  oil  of  turpentine.  Wood  recommends  that  1  part 
be  given  to  every  100th  part  of  the  poison  ingested.  Ordinary  turpen- 
tine is  useless,  but  combined  with  mucilage  of  acacia  2  fluidrams  (8.0) 
of  French  oil  of  turpentine  may  be  given  every  iifteen  minutes  until  1 
ounce  (32.0)  has  been  taken. 

Alkalies  (magnesia)  have  been  given,  but  are  practically  valueless. 
Free  purgation  should  be  effected  if  possible  by  Rochelle  salts  or  mag- 
nesium citrate.  Demulcent  oils  are  never  allowable^  as  they  dissolve 
the  phosphorus  and  hold  it  in  solution.  After  ah.sorption  of  the  poison 
anil  ilegeneration  of  the  tissues  have  taken  place  all  koowu  remedies 
are  futile. 


OIBBHOSIS  OP  THE  UVIK, 

(ScUrogis  of  the  Liver ;  Nutmeg  Lh'cr  ;   Gin-drinker  s  Liver ;  Interstitial  Hepatitis.) 

Definition.^ — A  chronic  disease  of  the  liver,  character! sted  by  an 
excess  of  connective  tissue,  with  atrophy  of  the  liver-cells.  It  presenta 
various  biliary,  gastro-intestinaU  circulatory,  and  cerebral  symptoms. 
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Pathology.^— There  are  two  leading  forms,  pathologically :  (a)  tb« 
atrophic  and  (A)  the  hypertrophic*     In  the  atrophic  form  the  capsule  ill 
thickened,  though  the  organ  is  greatly  reduced  in  size  and  altered  in 
shape.     Fox  well's  recent  studies,  however,  show  that,  as  a  matter  of  ( 
fact,  the  alcoholic  (indurative)  liver  is  more  frennentlj  enlarged  thaiil 
decreased  in  size*     This  accords  with  my  experience  also.      Strands  of  j 
grayish-white  interstitial  tissue  may  be  seen  surrounding  yellowish  \ 
of  hepatic  structure  that  are  elevated  ahove  the  surface  and  look  notun-j 
like  hob-nails  ;  hence  the  term  *vhob-nailed  liver."     The  substance  19 J 
much  firmer  than  norma  11}%  resists  the  cutting  knife,  and  a  cot-section 
presents  a  granular  appearance. 

Microscopieaily,  the  connective  tissue  is  most  abundant  about  thti 
acini ;  the  liver-cells  surrounding  the  hepatic  veins  are  atrophied  fruml 
pressure  and  undergo  fatty  tlegeneration.     Sieveking  in  a  microscopioj 
examination  of  20  well-marked  cases  of  atrophic  cirrhosis,  chiefly  alco-l 
holic,  found  that  the  proliferated  connective  tissue  infiltrated  the  liTer** 
substance  in  an  irregular  manner.     In  some  parts  the  newly-developed 
connective  tissue  was  mter'aeinous^  and  in  others  intra-acinouM ;  only 
when  the  connective  tissue  encircled  separate  cells  or  small  grou}>s  of] 
cells  did  atrophy  occur.     He  therefore  regards  the  proliferation  of  con- 
nective tissue  as  a  primary  change,  and  the  atroi^hj  as  secondary.     On 
the  otlier  hand,  Weigert  and  his  disciples  contend  that  atrophy  is  often 
the  primary  change,  and  connective-tissue  production  the  secondary — 
filling  the  gap,  so  to  speak.     The  biliary  canaliculi  are  apparently  in* 
creased  in  number,  consisting  for  the  most  part  of  rows  of  liver-cells  that 
are  caught  in  the  newly-formed  connective  tissue.     As  the  cirrhotic  pro- 
cess continues  the  minute  portal  veins  are  pressed  upon,  causing  obstmo- 
tion  to  the  portal  circulation,  with  the  development  of  ascites.     This 
form  of  cirrhosis  was  first  described  by  Laennec. 

Hypertrophic. — On  examining  the  liver  in  ttitu  during  hvpertrophic 
cirrhosis  the  organ  is  found  enlarged  (sometimes  enormously),  the  lower 
border  projecting  several  fingers'  breadths  below  the  ribs.     The  marpft 
of  the  organ  is  well  defined,  the  substance  firmer  than  normal,  and  it  < 
with  difiiculty.     The  organ  is  lighter  in  color  than  in  health*  and  pre*J 
seuts  a  yellow  or  mottled-green    appearance.      On  treating  a  section] 
with  compound  iodin  solution  (LugoFs)  the  color  changes  to  tUat  of  m\ 
deep  mahogany-red.     The  acini  are  darker  in  hue  than  the  interstitiil ' 
tissue. 

Microscopically,  the  peripheral  portions  of  the  acini  are  first  seen  to- 
be  the  seat  of  a  round-cell  infiltration,  with  the  formation  of  embrronslJ 
tissue;  later,  the  interlobular  connective  tissue  undergoes  hyperpWiail 
causing  obstruction  of  the  biliary  ducts  with  retention  of  bile  and  suIki 
sequent  atrophy  of  the  liver-cells. 

Two  other  varieties  may  here  be  mentioned : 

(1)  That  characterized  by  marked  f(itti/  degeneration  of  the  he 
parenchyma  and  resembling  fatty  liver,  except  in  the  excessive  amottol' 
of  newly-formed  connective  tissue.  The  organ  either  maintains  itf^ 
normal  size  or  is  enlarged ;  its  consistence  is  increased  and  section 
ditKcult,  It  presents  both  macro-  and  microscopically  the  appeanoot^ 
seen  in  fatty  infiltration, 

(2)  Capsular  or  <xliMonian  cirrkosis,  or  perihep(ttitiSy  in  wMch  die 
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orgfin  IB  surrounded  bj  a  dense  white  fibrinous  membrane  which  con- 
tract.s,  redyciog  the  aize  of  the  liver  and  altering  its  shape  {vide  Chronic 
Perihepatitis,  p.  8T5). 

Associated  with  this  form  of  the  disease  sclerotic  kidneys^  arterio- 
sclerosis, chronic  gastritis,  and  fatty  degeneration  of  the  heart  are  often 
found  at  fuitopsy, 

Btiology, — ^Among  the  more  important  factors  in  the  causation  of 
all  forms  of  cirrhosis  are:  Male  Sex  and  Middle  Life. — The  disease  is 
most  common  in  men  about  the  age  of  forty,  although  cases  have  been 
known  to  occur  in  children.  D'Espine  records  a  case  of  hypertrophic 
cirrhosis  in  a  child  of  six  and  a  half  years ;  Jacoby,  a  case  in  a  child 
of  four  years ;  Gilbert  and  Fournier  report  7  cases  of  biliary  cirrhosis 
in  children,  the  majority  of  which,  in  addition  to  the  usual  symptoms, 
showed  enlargement  of  the  spleen.  In  children  the  aifection  is  usually 
either  of  syphilitic  origin  or  follows  the  infectious  feverSj  notably  scarlet 
fever  {tnde  also  Syphilis,  p.  334)* 

Alcokoliam  is  said  to  be  responsible  for  at  least  50  per  cent,  of  all 
eases,  and  Freyhan  found  this  causal  factor  operative  in  nearly  all  of 
his  cases.  Clinical  history  tends  to  prove  that  the  stronger  the  alco- 
holic beverage  and  the  larger  the  quantity  consumed  the  more  quickly 
cirrhosis  occurs.  Spici/ foods  are,  according  to  some,  classed  as  predis- 
posing agents.  Tiraboschi  records  a  ease  that  had  long  been  induced 
M^  the  use  of  spicy  foods  and  by  over-eating.  In  many  cases  ptomains, 
the  products  of  mal-assiinilation  through  foulty  digestion,  are  supposed 
to  be  the  exciting  cause. 

Certain  chronic'  diseases  (syphilis,  rickets,  diabetes,  gout,  malaria, 
carcinoma,  tuberculosis)  that  favor  the  formation  of  connective  tissue  are 
apt  to  be  complicated  by  cirrhosis.  Hanot  and  Roix  state  that  these 
cases  are  preceded  by  protracted  gastro-intestinal  derangement,  and  that 
the  sclerotic  process  extends  to  the  acini,  but  does  not  affect  the  biliary 
passages* 

Passive  eongestwn,  secondary  to  chronic  cardiac  lesions  or  to  obstruc- 
tive lung-disease,  not  infrequently  gives  rise  to  hepatic  cirrhosis.  Here 
venous  stasis  produces  a  chronic  inflammation  with  the  formation  of  con- 
nective tissue. 

Prim  an/  inftammation  or  chronic  obstruction  of  the  bile-ducta  is  not 
infrequently  followed  by  cirrhosis  of  the  liver. 

Ss^mptbtiis. — ^AtropMc  Cirrhosis. — The  symptoms  of  this  variety  of 
cirrhosis  may  present  nothing  characteristic  as  long  as  the  sclerotic  pro- 
cess does  not  interfere  with  the  bile-passages  or  the  portal  circulation. 
Among  the  prodromal  symptoms,  a  gradual  loss  of  flesh,  anorexia,  con- 
stipation, a  coated  tongue,  slight  jaundice,  dyspepsia,  and  occasionally 
hematemesis,  are  to  be  mentioned. 

As  the  obstruction  becomes  more  marked,  the  mucous  membrane  of 
the  gastro-intestinal  tract  becomes  more  and  more  swollen  and  con- 
gested, and  gives  rise  to  augmenting  nausea  and  vomiting  (most  marked 
in  the  morning),  and  hemorrhages  from  the  stomach  (hemateraesis)  and 
intestines  (melena),  which  may  be  frequent  and  profuse,  but  are  rarely 
fatal.  Severe  hemorrhages  may  also  occur  from  enlarged,  varicose 
esophageal  veins. 

Owing  to  the  establishment  of  a  compensatory  circulation  the  super- 
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ficial  epigastric  and  internal  mammary  veins  enlarge,  forming  ftbont 
umbilicus  the  so-ealleJ  ''  caput  luedusa." 

Ilemorrhoids  also  are  not  uncommon,  and  are  tlue  to  passive 
tion  of  the  inferior  hemorrLoidal  veins.  As  the  disease  progresses  tin 
general  emaciation  becomes  more  marked.  The  face  assumes  «  pinched 
expression,  the  tip  of  the  nose  having  a  purple  tint  from  distendetl 
veins;  the  eyes  are  sunken,  the  cheeks  hollow,  and  the  skin  preseots  a 
sallow  tint.  Failure  of  the  compensatory  circulation  gives  rit*e  to  edei 
and  ascites,  and  the  latter  causes  in  many  instances  hydroperitoneu] 
leading  to  enormoos  distention  of  the  abdomen.  Later  in  the  df 
toxemic  symptoms  may  develop,  due  to  some  poisonous  product  in 
btood,  the  exact  nature  of  which  is  unknown  ;  these  are  violent 
ache,  followed  by  wild,  noisy  delirium,  convulsions,  stupor,  and 
They  not  uncommonly  occur  without  jaundice,  and  have  bei^n  misi 
for  uremia. 

Fever  is  uauallv  absent  throughout  the  course  of  the  diseABe,  but  WMJ 
rarely  be  present/and  reach  100^-102°  F.  (37.7°-S8.8^  C). 

Examination  of  the  urine  shows  it  to  be  of  increased  specific  gtmvity, 
loafletl  with  urates,  and  containing  bile.  In  a  small  projKirtion  of  casei 
it  is  slightly  albuminous,  and  contains  easts,  though  out  of  28  urinal- 
yses in  cases  of  cirrhosis  Henry  discovered  the  presence  of  albumin  in 
but  one*  The  amount  of  urea  is  constantly  diminished,  owing  to  the 
disturbance  of  the  urea- forming  function  of  the  liver.  An  exc&m  o|_ 
indoxyl  sulphate  in  the  urine  is  a  freijuent  occurrence. 

The  pffifm-al  examination  in  a  typical  case  of  atrophic  cirrhoaia  l^ 
veals  a  distention  of  the  abdomen  ;  there  may  be  also  an  extreme  €iitaf]ge* 
ment  of  the  superficial  veins  over  the  surface  of  the  body,  *nd  aa 
icteroid  tint  of  the  skin. 

Palpation  of  the  liver  and  spleen  may  be  greatly  interfered  with  by 
the  large  amount  of  peritoneal  fluid  present.     On  withdrawal  of  tlio 
latter,  however,  the  spleen  is  found  greatly  enlarged  and  extending  i 
some  instances  to  the  epigastric  region. 

The  liver  may  show  slight  enlargement  in  the  beginning  of  the  dia-  * 
ease,  but  it  soon  atrophies,  and  in  emaciated  subjects  with  lax  abdomiiul 
walls  its  finely  granular  or  nodular  edge  can  be  felt  above  the  margin 
of  the  ribs. 

Percuniiion  shows  its  vertical  diameter,  which  normally  extends  fin>i 
the  sixth  interspace  to  the  costal  margin,  and  averages  about  4  ineh 
(10  cm,),  diminished,  especially  toward  the  median  line.     Posterior  ilal* 
ness  begins  lower  than  normally. 

Hrpertrophic  Cirrhosis, — In  this  variety  of  the  disease  there  ia 
ally  a  distinct  history  of  alcoholism.     The  liver  often  »hows 
enlargement  before  subjective  xsymptoms  are  noticed,  and  the  latter 
be  practically  absent  until  late  in  the  course  of  the  diseiise ;  they  th 
resemble  in  a  marked  degree  those  of  ucute  yellow  atrophy*  with  a  r»| 
idly  fatal  termination,     Nausea,  vomiting,  epigastric  distress*  and 
derness  over  the  hepatic  area  are  often  the  first  symptoms  of 
Jaundice  is  more  common  than  in  the  atrophic  form,  often  appearii 
early  and  persisting  throughout  the  course  of  the  disease  ;  it  may  heii 
tense.     These  symptoms  may  persist  for  months  or  even  years : 
obstruction  increases,  however,  the  porta!  circulation  becomes 
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and  gives  rise  to  hemorrhoids,  and  in  some  cases  to  Iiematemesis,  epis- 
taxis,  and  raelena  due  to  passive  congestion. 

Splenic  enlargement  occurs  in  this  variety  of  cirrhosis,  but  ascites  is 
rare.  The  urine  in  the  hypertrophic  form  may  show  an  increase  in  the 
amount  of  urates*  and  albumin  and  tube-casts  may  be  present  if  the  kid- 
neys are  involved.     The  presence  of  leucin  and  tyro^in  is  not  constant. 

Late  in  the  disease  the  increase  in  the  size  of  the  liver  becotnes  more 
apparent,  because  of  the  general  €*maciution  of  the  subject.  Jaundice 
deepens,  the  venous  stiisis  becomes  more  marked  over  the  surface  of  the 
body,  and  somftimes  petechia  develop  in  the  skin.  Delirium,  convul- 
sions, stupor,  and  coma  are  not  uncommon  symptoms  of  the  later  stages 
of  the  disease.  The  temperature  ranges  usually  from  102^  to  104^  F. 
{38.8°-40°  C),  although  fever  may  sometimes  be  absent  throughout  the 
course  of  the  case. 

Pkt/Miral  eraminatum  shows  a  moderate  and,  in  some  cases*  a  uniform 
enlargement  of  the  organ  ;  the  lower  border  is  felt  distinctly  outlined 
below  the  costal  margin,  its  edge  being  rounded  and  in  some  instances 
finely  granular.  The  substance  is  firmer  .than  normally,  the  increase  in 
density  being  due  to  the  newly-formed  connective  tissue.  On  making 
deep  pressure  tenderness  may  be  elicited. 

Percussion  shows  an  increased  area  of  hepatic  dulness,  most  marked 
anteriorly  toward  the  median  line  and  extending  below  the  costal  mar- 
gin. The  fatii/  or  (rlissonian  cirrhosis^  when  well  marked,  |jresents  the 
same  symptoms  as  the  atrophic  variety.  Among  the  more  common  com- 
plications are  chronic  interstitial  nephritis,  cardiiic  hypertrophy,  hemor- 
rhages from  the  mucous  membranes,  chronic  pachymejiingitls,  and  tu- 
berculous peritonitis,  the  latter  being  not  infreijuently  associated  with 
cirrhosifl- 

Diagiiosis. — At  the  very  onset  the  diagnosis  is  rendered  obscure, 
and  often  impossible,  by  the  absence  of  characteristic  symptoms.  A 
hii^tory  of  alcoholism,  however,  or  of  long-standing  diseases  that  favor 
the  growth  of  connective  tissue  (gout,  syjAilis,  chronic  rheumatism), 
together  with  the  development  of  ascites,  edema,  and  progressive  en- 
largement of  the  liver  {in  the  hypertrophic  form),  and  the  negative 
signs  elicited  by  careful  examination  of  the  heart,  lungs^  and  kidneys, 
make  the  diagnosis  of  cirrhosis  reasonably  positive. 

Among  the  more  important  affections  to  be  difierentiated  from  this 
disease  are  the  following ;  careinoma  of  the  liver,  abtfeess.  hydatid  ei/M, 
and  chronic  perttonitis  with  effumon. 

CitERBOSTS. 


History  of  alcoholism  or  of  long-etanding 
diseases. 

OcciirA  ID  middle  adult  life  (twenty-^Te 
to  fifty  years). 

Occurs  as  a  primary  aOeetion. 

Jaundice  in  .^^ light  or  intense^  according 
to  th**  variety ;  there  ij*i  no  cachexia. 

Tenderness  is  marked.  The  case  runs  a 
slow  course,  usually  lasting  many 
years. 

Enlargement  h  regular  in  the  hypertro- 
phic form ;  there  are  no  ujahilications. 


(See  Fig.  60.) 


Carcinoma  nr  tue  Liter. 
Hereditary  history. 

Usually  occurs  after  forty  years  of  age. 

Often  occurs  as  a  seoondary  growtli. 

Anemia  is  present,  and  also  the  develop- 

mejit  of  a  typical  cachexia. 
There  is  more  pain,  with  rapid  emacia- 

ti<>n.      The    uase    terminates    usually 

within  one  y**ar. 
The   liver  is    irrejfularly   enlargod,   and 

contend  umbiLieated  nod  ales. 


Oooura  Idiopathicallj. 

Fever,  jaundice,  and  ascitea  may  be  pres- 
ent eingly  or  together. 

Anemia  and  emaciation  slowly  progres- 
sive. 

Enlargement  or  atrophy  of  the  liver  ac* 
€0nJin#:  to  variety  of  cirrhosis.  No 
ductuatian  or  thrill. 

Aspiration  is  negative. 


History  of  ingestion  of  the 

tenia     echinoco<?<nia     with 

food. 
Simultaneous  occurrence  in  ooloni«»of  ia 

others  in  the  vicinity* 
No  fever,  pain,  jaundiee,  < 

Emaciation  not  marked. 

On  palpation  ao    irregular^ 

tumor  18    felt   over    the  heptttle  1 
giving  an  **  hydatid  thrilL 

A^piration  give«  a  cl^ir,  seroiia  iud*  ncit 
in  chloricb,  and  containing  ho  '  ~ 


Fig.  eo.-^S?iowliifir  approxtmAte  enlajgt'nient  of  ihe  liver  corretixinding  to  the  dlffnrdt  4 
IV,  IsKtrdeT  of  the  liver  in  cirrho&ia; 


eases  dt«cribed  In  tho  teil  (afler  Rinddctsch) 

eutftrig^etaetit  icarclnomftiij  //.//,  normal  ulliiiai  ^  , 

IV,  bitrder  of  the  liver  in  cirrho&ia;   T,  border  in  health;   VJ,  lower  border  of  Ux« 
VII,  of  the  amyloid  liver;  VIII,  of  card  tiomftt  leukemia,  and  adeo^nuk. 


/.  fxwltfoD  of  the  diaphrarm  to  the  _ 
//.  //,  nHftnal  alluation  of  the  diaphragm:  IL  It  J,  rrUtlTv  i 


CiRRBOSIS. 

History  of  irritants  (alcohol)  or  chronic 
proceflses  (tuberculosis  or  gout),  form- 
ing a  growth  of  connective  tissue. 

Usually  a  slow  course.  There  i»  tender- 
ness, hut  no  piiin. 

Hectic  symptoms  absent.  Moderate  fever 
appears  late  in  the  disease. 

Runs  a  Blow  couree^  lasting  months  or 
years. 


Abscub  of  tb£  Liyke* 

Hiatory  of  dysentery, 
pyemia. 

Acute  course,  severe  pain. 

Hectic   syinptonis   appear 

chillaf  ana  sweatinic)^ 
Kuns  an  acute  oourse,  iaeting  a  few 
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C I B JtHf >« IS  {coniitnt ed) . 


AflscEiis  OF  THE  LivER  [cfmtinued). 

fluctuating 


Slow    enlargcmetit,    often     rej^ular,    or      Rapid    development    of    a 

slightly  nodulated*       No  fiuetuation.  tumor  in  the  hepatic  area. 

Ajspiration  ih  negative.  The  aspirating  needle  reveals  the  pres- 

ence c*f  pU9> 

Ftogfnosis. — AtTopliic  OinliosiB.^ — The  prognosis  of  this  form  of 
cirrhosis  is  decidedly  unfavorable,  tbe  function  of  the  liver-cells  having 
been  impaired  or  destroyed  by  contraction  of  the  newly-formed  connec- 
tive tissue.  In  rare  cases  the  symptoms  abate,  owing  to  the  establish* 
ment  of  a  compensatory  circulation^  and  may  remain  in  abeyance  for 
months  or  years.  The  duration  varies  usually  from  a  few  weeks  to  five 
or  six  months  after  the  symptoms  of  portal  obstruction  appear. 

HTPertropMc  OirrhoBis. — ^Because  of  the  frequently  definite  history 
of  alcoholism  in  tiiis  variety  the  prognosis  may  be  said  to  be  more  favor- 
able than  in  the  atrophic  form  if  the  disease  be  recognized  in  its  early 
stages  and  the  source  of  irritation  removed.  Even  after  the  occurrence 
of  jaundice,  hematemesis,  and  toxic  symptoms,  under  appropriate  treat- 
ment patients  have  been  known  to  enjoy  comparative  health  for  years. 

Treatment. — The  prophylaetk  treatment,  if  the  disease  be  early 
recognized,  consists  in  improving  the  general  health  of  the  patient  and 
in  removing,  if  possible,  the  cause  of  the  affection.  Rest,  graduated 
exercise,  systematic  bathing,  anVl  regular  hours  for  eating  and  sleeping 
should  be  inaugurated  and  strictly  adhered  to.  Alcohol,  strong  coffee, 
spices,  and  gastro-intestinal  irritants  of  every  nature  must  be  inter- 
dicted. The  diet  should  be  simple  and  easily  digestible.  An  exclusive 
milk  diet  has  been  highly  recommended  (Semmola). 

The  mt'diciital  treatment  is  largely  symptomatic,  no  remedy  having 
been  discovered  to  prevent  the  formation  of,  or  remove,  the  newly- formed 
connective  tissue.  The  chief  object  is  to  deplete  the  portal  system  and 
prevent,  if  possible,  the  occurrence  of  ascites.  The  bowels  should  be 
kept  freely  open  by  the  u:?e  of  saline  purgatives  (concentrated  solution 
of  Epsom  salts),  elaterium,  or  compound  jalap  powder.  The  skin  is  to 
be  kept  active  by  means  of  Turkish  or  Russian  baths  (under  supervision), 
and  in  extreme  cases  by  the  steam  bath  or  hot  pack,  employed  just  short 
of  the  point  of  exhaustion.  The  kidneys  should  also  be  kept  active 
by  the  hydragogue  diuretics  (as  potassium  acetate),  squills,  digitalis  in 
the  form  of  the  infusion,  or  Niemeyer's  pill.  Jendrassik  recommends 
calomel  as  an  efficient  diuretic  (gr.  iij — 0.194 — t.  L  d,  until  diuresis 
begins).  Klemperer  and  others  have  also  recently  recommended  urea 
a8  an  efficient  diuretic,  and  from  20  to  30  grains  {1.29-1.94)  may  be 
given  in  solution.     Urea  acts  best  after  paracentesis. 

If  the  case  be  syphilitic  in  origin,  potassium  iodid  should  be  exhibited 
in  ascending  doses. 

Ascites,  when  it  appears,  calls  for  free  and  thorough  diuresis,  diapho- 
resis, and  catharsis,  and  if  not  relieved  in  the  course  of  a  few  days  tap- 
ping should  be  resorted  to.  Cases  are  recorded  in  which,  after  early 
tapping  with  free  depletion,  the  course  of  the  disease  has  been  appa- 
rently checked  for  months  or  even  years. 

Tne  operation  of  panwenivsh  ahilominisy  if  performed  under  strict 
antiseptic  precautions,  is  free  from  danger »  The  bladder  having  been  emp- 
tied, a  spot  over  the  linea  alba  about  3  inches  (7,5  cm.)  above  the  sym- 
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phvsia  pubia  is  anesthetized  (preferably  witb  a  compress  of  cracke^l  id 
and  salt),  and  a  trocar  is  tjuieklj  thrust  through  the  abdominal  wall  '  _ 
a  distance  of  about  1  ioch  (2.5  cm,).  The  distance  is  determined  bj  ihe 
fore^finger,  which  is  placed  at  the  desired  distance  from  the  point  of 
the  cannula  before  its  insertion.  The  patient  must  be  in  a  sitting  or 
semi-reclining  position,  so  as  to  allow  the  ascitic  fluid  to  collect  bygrmr- 
ity  in  the  lower  part  of  the  abdominal  cavity,  A  tube  having  bttn 
attached  to  the  cannula  to  convey  the  liquid  to  a  receptacle,  the  troetf 
is  withdrawn,  the  fluid  allowed  to  run  out,  the  cannula  removed,  and  tht 
wound  closed  by  antiseptic  gauze  or  a  pledget  of  cotton.  Turlingtno^f 
bali^am  is  then  smeared  over  the  &ite  of  pUDCture,  and  the  abdoQiiml 
binder,  which  has  been  previously  applied,  is  tightened. 

The  operation   should  not  bo  repeated  until  orthopnea  begjas 
develop,  as  absorption  may  occur  after  the  first  tajiping. 

Complications,  as  cardiac  hypertrophy,  tuberculous  peritODitis,  Of 
chronic  meningitis,  demand  appropriate  treatment;  this  ia  described 
in  full  in  the  discussion  of  the  respective  diseases. 

CAROmOBIA  OF  THE  UVEB. 

Definition. — A  malignant  growth  of  the  liver,  occurring  qsqiIIt 
after  the  age  of  forty,  and  characterized  by  pain,  progressive  emaciation, 
cachexia,  and  the  appearance  of  a  nodular  mass  in  the  hepatic  parvli- 
chyma.  It  may  be  primary  or  secondary,  though  the  former  Tariety  il 
very  rare  as  compared  with  the  latter. 

Pathology. — Histologically,  the  cells  are  not  distinctive^  being  idrn* 
tieal  with  tliosc  of  carcinoma  elsewhere;  they  are  epithelial  in  charae- 
ter,  having  a  small  vesicular  nucleus  and  much  protoplasm.  They  art 
altered  greatly  by  pressure,  and  vary  in  shape,  being  hexagonal,  jwily- 
hedral,  or  amorphous.  Large  giant -eel  Is  and  spots  of  pigment  knowa 
as  ^*  brownish  granules''  are  not  uncommonly  found  in  the  canceroos 
mass.  The  so-called  colloid  ciincers  are  nearly  always  mucoid,  and  the 
cells  have  undergone  a  mucoid  change ;  the  stroma  of  connective  tis- 
sue surrounding  the  cancer-nestij  in  some  instances  undergoes  htaBoe 
or  myxomatous  degeneration.  In  other  instances  the  interstitial  tra* 
beculje  completely  surround  the  epithelial  nests,  which  are  s^iMmted  by 
a  basement  membrane  ;  to  this  variety  the  name  of  otiena-^arcmMMa  m 
been  given. 

When  examined  microscopically,  mediillart/  cancer^  either  in  a  ll^^H 
mass  (primary)  or  in  secondary  nodules  scattered  throughout  the  orgM^ 
is  the  most  common  variety  found  in  the  liver.  On  examining  a  liver  tisi 
is  the  seat  of  carcinoma,  one  of  two  conditions  usually  presents  itself: 
Fif'Hl,  the  organ  may  be  apparently  normal  with  the  exceptioii  of  one 
lobe  (usually  the  right),  which  contains  a  dense  whitish  growth  of  Inn 
consistence,  being  distinct  and  sharply  defined  from  the  surroimduig 
liver-tissue.  On  section  the  tumor  is  often  of  uniform  density,  blaisb* 
white  in  appearance,  and  exudes  a  milk-white  tiuid  known  as  *' CMoeeh 
juice,"  which,  when  examined  microscopically*  is  found  to  coQtain  hffc, 
nucleated,  and  irregularly-shaped  cells  containing  free  granular  matter. 
The  centtT  of  the  tumor  may  have  undergone  liquefaction*necrosis«  »ttll 
the  formation  of  a  cyst,  or  it  may  be  the  seat  of  an  abscess.     Yi 
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smaller  noilules  may  be  scattered  throughout  the  organ  by  metastasis 
from  the  primary  growth*  The  second  and  most  common  condition  is 
that  found  on  examining  a  liver  which  is  the  seat  of  secondary  carcinoma, 
the  primary  lesion  being  situated  in  the  mammary  glands,  pylorus,  or 
the  cervix  uteri.  Numerous  nodules  are  scattered  throughout,  and  can 
usually  be  seen  projecting  beneath  the  capsule,  those  superlicially  situ- 
ated having  received  the  name  of  '*  Farre*s  tubercles/*  In  the  center 
of  these  nodules  characteristic  pits  or  umbilications  are  often  present, 
caused  sometimes  by  contraction  of  the  interstitial  trabecular  and  some- 
times by  a  central  softening.  On  section  they  are  usually  grayisb-white 
in  color  and  of  firm  consistence^  although  cysts,  hemorrhages,  pus-cav- 
ities, or  areas  of  hyaline  and  fatty  degeneration  are  often  found.  The 
cells  are  identical  with  those  of  the  primary  growth,  and  are  composed 
for  the  most  part  of  cylindric  epitbelium. 

In  rare  instances  carcinoma  occurs  simultaneously  with  arrhosk  in  the 
same  liver,  the  organ  presenting  an  uneven^  nodular  appearance,  and 
being  slightly  increased  in  size  and  of  firmer  consistence  than  normal. 
Wlien  examined  in  mtu  the  external  api>earance  does  not  di^er  materi- 
ally from  that  of  cirrhotic  liver,  but  on  section  the  whole  organ  is  found 
to  be  infiltrated  with  various-sized  cancer-nodules  surrounded  by  bands 
of  cicatricial  tissue*  In  some  cases  the  excess  of  connective  tissue  and 
the  amount  of  contraction  are  extreme,  and  the  size  and  weight  are 
reduced  below  the  normal. 

Etiology. — Among  the  more  important  predisposing  factors  may  be 
mentioned — 

(a)  Age. — The  disease  seldom  occurs  before  thirty-five  or  forty  years 
of  age,  although  cases  have  been  known  to  occur  in  children,  Descroi- 
zilles  reports  the  case  of  a  child  eleven  years  old  who  died  with  a  tumor 
in  the  right  hypochtmdriac  and  iliac  region,  the  autopsy  revealing  a  liver 
studded  with  cancerous  nodules,  the  nature  of  which  was  demonstrated 
microscopically ;  the  small  intestine  was  also  the  seat  of  cancerous 
infiltration. 

(i)  Sex, — Men  are  more  often  the  victims  of  carcinoma  of  the  liver 
than  women.  When  occurring  in  the  latter  it  is  often  secondary  to  car- 
cinoma of  the  uterus  or  mammary  gland, 

(c)  Meredity  is  said  to  be  the  cause  of  hepatic  carcinoma  in  at  least 
20  per  cent,  of  all  cases,  and  is  one  of  the  strongest  arguments  in  sup- 
port of  the  diathetic  theory  of  the  disease, 

(*/)  Meehaiiieal  Ohgtruetion. — Primary  carcinoma  of  the  gall-bladder 
and  bile-duets  not  infrequently  follows  chronic  obstruction  by  gall- 
atones. 

SymptoMS. — There  may  either  be  almost  no  symptoms  of  carci- 
noma involving  the  liver,  or  its  manifestations  maj-  be  intense  and  varied 
according  to  the  extent  and  location  of  the  growth  or  growths.  Associ- 
ated gastric  symptoms,  which  increase  as  the  disease  advances,  usually 
attend.  A  more  or  less  marked  cachexia  may  be  the  first  noticeable 
feature.     The  chief  symptoms  may  be  considered  in  detail,  as  follows : 

(a)  t/WwH (/iff.— Discoloration  of  the  skin  and  tissues  is  often  by  no 
means  intense,  and  may  be  entirely  absent.  Ilarley  states  that  true 
icterus  was  present  in  only  6  out  of  lUQ  cases  seen  by  him,  though  few 
observers  agree  with  him   in  his  extreme  view  as  to  the  rarity  of  this 
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eymptom.  The  reason  given  for  its  lack  of  iiitL^nsiiy  18  that  Iti  iLe  grtmt 
majority  of  cases  the  growth  is  situated  in  the  right  lobe  of  the  Ufer, 
and  neither  compresses  the  bile-ducts  nor  destroys  the  secretorj  cells  rf 
the  liver. 

(if)  Ptiiti  is  usually  present  to  a  marked  degree,  though  it  aba  msf 
be  entirely  wanting.  It  is  dull  and  boring  in  character,  and  ioca]ii«d 
generally  in  the  right  hypochondriac  region.  In  some  instances  (as  m 
the  case  of  impacted  biliary  calculi)  it  may  radiate  to  the  right  sboalder 
and  the  scapular  region.  It  usually  appears  as  the  hepatic  enUrgeoieiit 
progrefises,  although  cases  of  enormous-si^ed  cancerous  tumors  of  the 
liver  have  been  known  to  occur  without  iniin.  The  character  and  loct- 
tion  of  the  pain  are  of  diagnostic  importance,  and  will  be  s|>okeii  of 
under  the  differential  diagnosis, 

(c)  Ascites. — ^When  the  cancerous  growth  compresses  the  portal  xm- 
sels,  and  also  in  cases  of  cirrhosis  with  carcinoma,  obstruction  to  tlii 
portal  circulation  occurs,  and  results  in  the  development  of  asctlei- 
This  may  cause  distention  of  the  abdominal  cavity  to  such  an  extent 
to  occlude  the  physical  signs  of  hepatic  enlargement.  The  cancei 
growth  may  invade  the  peritoneum  and  cause  an  effusion.  This  symp 
tom,  however,  is  not  frequent,  at  least  two-thirds  of  all  cases  terminaliug 
without  the  appearauee  of  ascites. 

(d)  Fever  is  usually  absent  until  the  later  stages  of  the  disease,  h 
may  then  appear  and  rise  to  hyperpyrexia  (105°  F. — 40,5°  C),  bat  it 
ia  usually  moderate  in  degree,  irregular,  and  intermittent   in  tyj»e. 

(I'j  Ou'heria. — ^In  every  ease  of  carcinoma,  at  some  stage  of  the  dis- 
ease, cachexia  develops ;  when  pronounced,  it  is  almost  patbognumoDJC. 

(/)  Cenbral  Sf/mptoms, — These  may  be  absent  throughout.  In  the 
advanced  stages,  liowever,  the  deleterious  products  in  the  blood,  doe  t» 
the  perverted  functions  of  the  liver  and  the  toxemic  condition  of  the 
patient,  often  proiluee  such  striking  symptoms  as  violent  headache, 
mental  hebetube,  or  delirium  (less  frequently)  which  may  be  maaimcil 
in  character.  These  symptoms  resemble  those  of  cholemia  (tide  He|«SM 
Cirrhosis,  p.  885),      The  patient  may  die  in  sudden  coma. 

Physical  Signs. — Inspection  often  reveals  enlargement  of  the  super* 
ficial  veins  over  the  abdomen,  and  a  prominence  in  the  upper  epigastric 
and  hepatic  regions,  varying  with  the  degree  of  enlargement,  may  ilf*** 
be  seen.  In  the  nodular  form  and  late  in  the  disease,  when  em; 
has  become  extreme,  elevations  that  are  movable  with  respir&tiai 
be  noticed  beneath  the  skin. 

On  paipalion  the  organ  can  be  distinctly  felt  projecting  below  tint 
costal  margin  and  extendiog  in  some  instances  to  a  point  below  t^ 
level  of  the  umbilicus.  During  deep  inspiration  the  liver  can  be  fell  !• 
move  downward,  and  during  expiration  upward,  the  organ  being  uttder 
the  influence  of  the  diaphragmatic  excursions.  In  emaciated  subj' 
the  cancer-nodules  are  readily  appreciable,  and  in  some  instaneeri 
central  pits  or  depressions  are  palpable,  forming  a  pathognomonic 
Cancerous  infiltration  of  the  anterior  margin  is  most  eaAiIv  felt, 
in  any  enormous  eulargement  of  the  organ  I  have  fre^juently  detecicJ 
them  on  tlie  posterior  surface  as  well.  Rarely  the  liver  is  found  fob* 
uniformly  large.  Palpation  may  also  show  splenic  enlargement,  due  t* 
passive  congestion. 
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Percussitm  shows  flatness,  extending  in  many  cases  in  both  an  up- 
ward and  a  downward  direction.  In  lirimary  carcinoma  (usually  found 
in  the  right  lobe)  the  area  of  hepatic  duluess  is  increased  irregutarlv 
downward  and  generally  to  the  right.  On  the  other  hand,  in  seeona- 
ary  growths  (usually  massive)  the  nodules  are  oftener  distributed  equally 
throughout  the  liver.  In  such  cases  the  area  of  duluess  may  extend 
across  the  epigastrium  to  the  left  hypochondriac  region,  the  heart  and 
other  viscera  being  now  displaced.  Posteriorly,  dulness  may  extend 
upward  on  a  level  with  the  fourth  rib,  and  anteriorly  downward  to  the 
iliac  fossa.  The  organ  may  now  weigh  from  15  to  20  lbs,  (6.5—9  kgms.), 
while  the  weight  of  cancerous  livers  in  ordinary  cases  varies  between  3 
and  6  lbs,  (L3--2.C  kgms.). 

Diagnosis.— In  forming  a  positive  diagnosis  the  family  tendency, 
the  histuty  of  primary  carcinoma  elsewhere  in  the  body,  the  age  of  the 
patient,  the  localization  of  the  pain  in  the  right  hypochondrium,  the 
cachexia,  and  the  progressive  enlargement  of  the  liver,  with  the  charac- 
teristic umbilicated  nodules,  are  the  most  reliable  points.  The  appear- 
ance of  jaundice  or  ascites,  or  both,  is  confirmatory. 

Differential  Diagnosis. — Among  aflections  of  other  organs  that  are 
likely  to  be  mistaken  for  carcinoma  of  the  liver  may  be  mentioned — 
(1)  carcinoma  of  the  pf/lorus  ;  and  (2)  carcinoma  of  the  colon  and  omen- 
tum. The  chief  diseases  of  the  liver  itself  apt  to  be  diagnosed  as  car- 
cinoma are — (a)  abscesSy  (i)  »i/pMliSy  (c)  bemffu  growths  {adenomata^ 
angwmafa\  (d)  hydatid  ejfstny  and  {*)  hypertrophk  eirrhfmh, 

(1)  Carcinoma  of  the  Pf/btru», — In  carcinoma  of  the  pyh)rus  the  phys- 
ical examination  frequently  shows  a  hard  nodular  tumor  that  is  most 
plainly  outlined  in  the  epigastric  region.  In  a  typical  case,  on  deep  inspi- 
ration, the  tumor  is  pressed  downward  by  the  liver,  but  is  not  pulled  up- 
ward by  forced  expiration,  as  in  hepatic  carcinoma.  In  many  instances, 
however,  adhesions  bind  the  stontach  firmly  to  the  under  surface  of  the 
liver,  which  may  be  the  seat  of  secondary  involvement.  The  absence 
of  early  nausea  and  vomiting  and  the  presence  of  jaundice,  as  well  as 
the  negative  results  from  an  examination  of  the  gastric  contents,  would 
tend  to  eliminate  pyloric  carcinoma, 

(2)  CareinoTJia  of  the  (John  mid  Omeniwju — Secondary  carcinoma  of 
the  intestine  affects  most  fre^juently  the  sigmoid  flexure.  The  symptoms 
of  intestinal  obstruction  arise,  con^stipation  being  followed  by  attacks  of 
serous  diarrhea  due  to  irritation*  and  later  by  the  presence  of  blood  in 
the  stools.  In  carcinoma  of  the  liver,  on  the  other  hand,  the  bile-ducts 
may  be  obstructed,  causing  clay -colored  stools,  but  otherwise  the  dejecta 
are  normal ;  the  seat  of  the  nodular  eidargement  and  pain  is  located  in 
the  right  hypochondrium.  Jaundice  and  ascites  are  absent  in  carcinoma 
of  the  colon.  The  tumor,  if  palpable,  in  the  latter  condition  is  more 
movable  and  is  less  under  the  influence  of  the  diaphragm.  It  does  not 
give  an  absolutely  flat  percussion*note,  as  does  hepatic  carcinoma.  Car- 
cinoma of  the  omentum  is  usually  secondary.  The  absence  of  small  mov- 
able tumors  in  the  iimbilicab  lumbar,  or  hypogastric  regions,  ranging  in 
size  from  that  of  a  pi^a  to  a  walnut,  aitis  in  the  elimination  of  carcin*ima 
of  the  omentum.  As  the  latter  affection  advances  the  abdomen  he- 
comes  distended  and  painful  to  the  touch,  the  bowels  are  obstinately 
constipated,  and  the  physical  signs  reveal  the  presence  of  an  efl'usion 
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which,  when  iispirated,  is  generally  serous,  but  sometimes  bloodj.  Mi- 
croHcopic  examination  may  possibly  reveal  the  presence  of  cancer-<;«*ll*, 
though  their  recognition  is  difficult.  The  liver,  unless  primarilt  in- 
volved, is  not  enlarged,  and  cachexia  does  not  usually  a]>pear  until  late 
in  the  course  of  the  disease. 

From  hepatic  aiarem  the  points  of  differentiation  are — 


Ukpatic  Abscm. 

There  is  a  history  of  trmamaluai  or  cf  b> 
t^^tinal  ulceriitioD,  ae  ill  djMBlny. 

Occurs  at  any  age. 

Jauntlice  is  sometiiuee  piCMot.  

lleetic  U^mpei^ture,  chills^  aad  i 
Anemia  may  be  present^  but 

Pain  is  sharp,  lancinating,  and  paroxji- 

nml. 
A  fluetaating  tumor  may  9om«tiin«»  b* 

det4^et^  below  the  oocfcal  mMtgau 
The  enlargement  usually  upvaid* 
The  duration  in  usually  a  few  waaka 
The  Toicroflcope  reva&la  pus,  Imn^^elli^ 

staphylococei  and  streptocooci,  sad  ia 

flome  oa^es  the  aiueba  oolL 
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Ifi  often  hereditary.     There  is  a  history 

of  a  primary  jjruwth. 
Oecura  usually  after  the  age  of  forty* 
Jauniiice  is  rare. 
Fever  is  absent  or  elipht* 
Cacheiia  h  present  and  almost  pathog* 

nomonie* 
Pain  is  dull  and  boring  in  character,  and 

more  eonstant. 
A  nodular^  umbi Heated  tumor  or  tumors 

may  be  detected. 
The  enlargement  ie  downward. 
The  duration  is  a  few  mouths  to  one  year. 
Microscopic  examtnution  reveals  dii^inte^ 

grated  liver-eells,  cancer-nest*^  ^nd  in 

some  cases  the  micro-organisms  of  sup- 
puration. 

Benign  Growths  (Adenomata^  Angiomata). — Occasionally  groalh* 
are  detected  in  the  liver,  and  may  occur  at  any  age ;  when  these  ut 
present  at  or  about  the  age  of  forty,  they  may  be  mistaken  for  carci- 
noma. The  absence,  however,  of  a  primary  growth  in  Bome  one  of  th« 
other  viscera,  together  with  the  duration  of  the  growth  and  the  absence 
of  cancerous  cachexia,  would  teod  to  diiferentiate  them  from  enneerooi 
involvement.  An  examination  of  the  blood  may  be  of  aenrice,  leaio- 
cytes  being  more  common  in  carcinoma. 

The  diafjnosis  between  hepatic  carcinoma  and  hypertrophic  cirrhh 
Mw,  hi/datid  cy»t  of  the  liver  and  at/philUy  has  been  spoken  of  in  the  dis- 
cussion of  the  latter  diseases. 

The  pro^osis  is  invariably  fatal  the  disease  terminating  rapidly 
in  from  a  few  months  to  a  year.  The  most  rapid  course  is  ran  by  iee- 
ondary  carcinoma  of  the  organ. 

Treatment, — The  treatment  is  purely  symptomatic.  An  easily 
digested,  nutritious  diet  should  be  given,  together  with  active  stimulalioa 
to  support  the  system.  The  pain  may  be  relieved  by  the  free  aie  of 
morphin,  given  by  the  month,  rectum,  or  hypodermically.  For  the 
nausea  and  vomiting  that  are  apt  to  supervene  the  carbonated  watera, 
cracked  ice  with  champagne,  or  repeated  doses  of  creasote  (bcechwoodJ, 
dilute  hydrocyanic  acid,  or  wine  of  ipecac  (2  minims — 0,138 — erfry 
hour  until  relieved)  may  be  given.  If  violent  delirium  should  octaf 
during  the  later  stages  of  the  disease,  cold  compresses  to  the  forrbead 
or  vertex,  and  bromids  and  chloral  hydrate  given  in  rectal 
may  prove  efficient 

OTHER  NEW  GROWTHS  IN  THE  UVER. 
(a)  Angioma,  Addnoma»  and  Cyst. 
Occasionally,  benign  growths  occur  in  the  liver,  and  uttcn  witi 
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absence  of  symptoms  unk^  their  increase  io  size  gives  rise  to  meelian- 
ical  obstruction.  One  of  the  most  common  of  thei^ie  is  angioma,  which 
is  often  found  in  the  livers  of  old  people.  Angiomata  consist  of  tortu- 
ous and  dilated  capillaries  in  the  hepatic  connective  tissue;  they  rarely 
attain  to  a  size  larger  than  a  crab-apple,  and  usually  cause  no  symp- 
toms. Although  most  common  in  adults,  they  have  been  known  to 
occur  in  children. 

Adenomata  and  cystomata  may  also  occnr  in  the  liver.  They  are  both 
benign  growths.  The  former  is  of  the  tubular  variety,  consisting  of 
connective-tissue  nests  lined  with  cylindric  epithelial  cells*  Von  Berg- 
man removed  a  portion  of  a  tuberous  adenoma  of  the  liver  with  perfect 
recovery  and  non-recurrence  of  the  growth. 

{b)  Sarcoma. 

Of  the  many  varieties  of  sarcomata,  those  occurring  most  commonly 
in  the  liver  are  the  small  and  large  round-celled  and  the  melanotic  vari- 
ety, the  latter  often  being  secondary  to  sarcoma  of  the  choroid  coat  of 
the  eye.  These  grow  rapidly,  causing  a  widespread  destruction  of  the 
liver-structure,  with  a  change  in  the  size  and  shape  of  the  organ  that  is 
often  demonstrable  by  palpation.  E.  R.  Axtell  reports  a  case  in  which 
at  the  posffnortem  the  upper  two-thirds  of  the  liver  revealed  an  entire 
absence  of  hepatic  structure,  and  consisted  of  three  tumor-masses  which, 
on  microscopic  exami nation »  were  found  to  be  small  round-celled  sar- 
comata. On  section  the  tumor  is  seen  to  be  of  firmer  consistence  than 
the  surrounding  liver-tissue,  and  presents  a  dark,  grayish- white,  striated 
appearance.  If  the  growth  be  of  the  pigmented  variety,  patches  of  a 
deep  black  or  of  different  shades  of  pigment  may  be  scattered  through- 
out the  mass.  Metastasis  is  rapid  and  widespread,  as  is  shown  by  the 
fact  that  other  organs  are  invariably  found  involved  at  the  time  of  the 
growth  and  development  of  the  sarcoma  in  the  liver.  Codd  of  Birming- 
ham describes  a  case  of  melauo-.^arcoma  of  the  liver  in  which  growths 
were  also  found  in  the  heart,  pancreas,  right  kidney,  and  right  lung,  and 
Holsti  reports  a  similar  case  in  which  the  omentum,  peritoneum,  and 
myocardium  were  involved. 

The  »tfmptoms  are  those  of  mechanical  obstruction,  and  consist  of 
gastro-intestinal  disturbances  due  to  passive  congestion,  edema,  and 
ascites.  Anemia  and  emaciation  may  become  marked  late  in  the  disease, 
but  cachexia  does  not  develop. 

The  dunptosiis  can  often  be  made  from  the  primary  growth  (melano- 
sarcoma  of  the  skin  or  sarcomata  of  the  lymphatic  glands)  and  from 
the  rapid  development  of  the  tumor. 

The  prognosis  is,  of  course,  absolutely  fatal,  and  the  treatment  merely 
palliative. 


X.  DISEASES  OF  THE  SPLEEN. 

Diseases  of  the  spleen  are  mostly  secondary  to  other  diseases,  the 
consideration  of  which  embraces  an  appropriate  description  of  the  as- 
sociated splenic  disorders.     The  intimate  relation  between  the  spleen 
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and  blood  accounts  for  the  frequency  with  which  this  organ  is  ihtoIvc 
in  many  of  the  blood-diseases. 

DISLOCATION  OP  THE  SPLEEN. 

(  F  loai  im/  Spleai . ) 

Etiology -^ — This  may  be  due  to  the  increased  weight  of  aa  enL 

spleen,   to  tight-lacing,   relaxation  of  the  ligaments,  and  tram 
sometimes  the  cause  is  unknown. 

Symptoms. — The  synif items  are  vague  and  are  the  re-sult  of  pressure 
by  the  wandering  and  mobile  spleen.  By  phifRwaJ  cxaminathn  we  dis- 
cover with  the  touch  the  spleen  as  a  mobile  tumor  pendant  from  the  left 
hypochondrium  ;  the  tumor  m  superficial,  blunt-edged^  and  notched  on 
its  anterior  border,  and  may  be  replaced  by  the  hand  nearly  in  its  nor- 
mal position.  On  percusHion  over  the  splenic  area  the  normal  dalneM 
is  found  to  be  absent. 

In  the  diagnosis  it  is  important  to  distinguish  between  floating 
spleefi  and  simple  enlargement,  as  well  as  between  the  former  and  witfp- 
able  kidney/. 

The  prognosis  is  guarded  as  to  cure,  though  favorable  as  to  life* 

The  treatment  must  be  mechanically  supportive,  consisting  of  pads 
and  hands.  Splenectomy  for  dislocated  spleen  has  been  succeasfiil  m  a 
majority  of  the  cases  in  which  it  has  been  performed. 


SPLENIC  HYPEREMIA. 

Acute  or  active  hyperemia  may  he  found  as  the  result  of  the  acute 

infectious  disea.^es,  giving  rise  to  the  amitr  npfenie  tumor^  or  as  chensedl 
of  amenorrhea,  or  of  injuries  and  inflammation  (rirruniscrihed  k^pff* 
emiay  The  organ  is  uniformly  enlarged  (except  in  the  last-named  cam), 
and  is  darker  in  color  and  softer  in  consistence ;  the  capsule  ako  is 
tense.     This  condition  merges  insensibly  into  acute  splenitis. 

Chronic  or  passive  hyperemia  is  due  to  some  mechanical  obstmcti<wi 
of  the  portal  circulation  caused  by  tumors,  cardiac,  hepatic,  and  puhoo* 
nary  disease,  and  pylephlebitis.  The  spleen  is  enlarged,  firm,  dark-red 
in  color,  and  the  capsule  is  somewhat  thickened. 

The  Hfimptomi^  arc  vague,  and  may  consist  of  simply  a  sense  of  i* eight* 
fulness,  and  pressure,  and  some  tenderness  in  the  left  bypochuudriaiA* 
In  cases  of  extravasation  of  blood  and  rupture  of  the  spleen  the  svap 
toms  of  intestinal  perforation,  hemorrhage,  and  collapse  may  superrene 

On  pht/AH'af  ej-aminathif  the  edge  «'»f  the  s|deen  may  be  palpated  lii^ 
low  the  margin  of  the  ribs.  The  pereussion-dulness  is  increased  iu 
area,  especially  downwanl  and  forward,  and  may  encroach  upon  tfce 
slightly-curved  umhilico-axillary   ^'resonjint  line.** 

The  detection  of  acute  or  chronic  splenic  hyperemia,  as  ma&ifbiicd 
in  enlargement  of  the  organ,  is  often  of  invaluable  aid  in  the  diagnoMi 
of  the  causative  disease. 

The  profpitm's  and  treatment  are  embraced  in  thoae  of  the 
causing  the  congestion. 
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DefinitiOG. — ^This  term  comprises  acute  and  chronic  (hypertrophic) 
proliferative  iiplenitis  and  suppurative  inflammation. 

Pathology. — ^Next  to  the  kidneys,  the  spleen  is  the  favorite  seat 
of  metastatic  inflammation  and  emholic  infarction.  Splenitis,  due  to  a 
benign  embolus  originating  in  the  left  side  of  the  heart  or  from  the 
aorta  above  the  splenic  arterie.s,  is  usually  circumscribed  to  a  zone  of 
gero-hemorrhagic  infiltration  about  the  resultant  infarct.  The  hitter  is 
hemorrhagic  at  first,  and  later  becomes  particolored  or  mixi'd,  and  is  of 
a  yellow  color,  owing  to  partial  fatty  degeneration  ;  still  later  it  may 
become  whitish  and  remain  as  a  wedge-shaped  (the  base  being  periph- 
eral), cheesy  (necrotic  softening),  or  even  calcareous  mass  or  as  a  fibrous 
cicatrix.  Infection  of  the  infarcts  by  pus-mi croeocci  leads  to  the  devel- 
opment of  small  abscesses,  and  the  traheouhe  surrounding  the  latter 
may  give  way  until  several  abscesses  or  one  large  pus-sac  may  be 
formea. 

PiTiftpIemtis  generally  follows,  and  sometimes  w  ith  adhesions  attached 
to  adjacent  hollow  organs,  as  the  stomach  and  colon,  through  which 
the  perforating  abscess  may  discharge  its  purulent  contents.  An  unfor- 
tunate termination  is  the  bursting  of  the  abscess  into  the  peritoneal 
cavity ;  a  more  fortunate  ending  results  in  an  external  opening.  In 
acute  splenic  tumor  there  is  an  active  congestion,  with  round-cell  infil- 
tration and  some  proliferation  of  the  splenic  cells.  The  spleen  is  mod- 
erately enlarged,  dark,  soft,  pulpy,  and  friable. 

In  cases  of  intense  vascular  engorgement,  as  in  the  acute  splenic 
tumor  of  severe  tj^phoid  fever,  intermittent  fever,  and  epilepsy  (during 
the  paroxysm),  hemorrhagiv  extravasation  may  occur,  and  there  may 
finally  be  even  a  rupture  of  the  capsule  and  a  passage  of  the  blood  into 
the  peritoneal  cavity.  In  chronic  splenic  tumor  tliere  is  a  persistent 
hyperplasia  of  the  splenic  cells,  and  fretjuently  also  of  the  trabecular 
cells,  minus  the  acute  engorgement.  Cirrhosis  of  the  spleen  (chronic 
interstitial  splenitis)  differs  characteristically  from  that  of  other  organs 
(as  the  liver  and  kidneys)  in  that  there  is  enlargement  instead  of  con- 
traction. Added  to  the  increase  in  the  size  of  the  spleen,  there  are  in 
both  forms  of  chronic  splenitis  thickening  of  the  capsule,  patches  often 
of  old  perisplenitis,  and  a  slaty  color  of  the  tissues,  with  more  or  less 
pigmentation. 

Etiology. — The  disease  probably  never  starts  pTiniarily  in  the 
spleen  itself.  Acute  proUferativt*  or  hyperphmiti'  splenitis  (acutf  sphnic 
tunwr)  is  seen  as  the  result  of  the  acute  infectious  diseases  (typhoid, 
typhus,  relapsing,  and  malarial  fevers).  Chrome  proliferative  Hph-nitiM 
occurs  as  the  so-called  ehronie  nplenie  tumor  in  connection  with  chronic 
malarial  infection,  splenic  anemia,  chronic  passive  congestion  of  the 
spleen,  and  leukocythemia.  The  leukemic  spleen  represents  a  some* 
what  different  form  of  chronic  proliferative  splenitis  from  the  ordinary 
forms*  Aeute  fruppurathe  spieitttiK  or  ahscem,  is  usually  secondary  to 
infectious  (pyogenic)  emboli,  as  in  ulcerative  endocarditis  and  pyemia* 
Again,  as  the  result  of  simple  valvulitis  or  aortic  thrombosis,  not  infre- 
quently embolic  iji/arction  of  the  spleen  may  be  found,  which  may  soften 
and  break  down  in  abscess-formation  from  subsequent  infection.    Abscess 
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of  the  si)leeii  may  iilso  follow  traunuitistu  or  tlie  perforation  of  a  gastrie 


ulcer  and  the  extension  of  adjacent  sup|iurative  processes. 


Symptoms- — T  h  t 


deHr 


il>i 


Tsnalh 


>fient  in  most  c«i 

there  i:i  no  pain  or  tenderness  unless  perisplenitis  exists.  Considemble 
enh^rgemeut  of  the  spleen  may  be  atteinled  with  a  sense  of  weigbu  U?n- 
sion,  or  distress  in  the  left  bypochondrium,  and  perhaps  bv  slight  «iy&- 
pnea.  Any  suppurative  fever  present  will  most  probably  be  di8iw«t»ciat<*d 
from  the  idea  of  abscess  of  the  sjdecn,  provided  the  local  signs  of  pus 
be  absent.  Sudden  pain  appearing  in  the  gastric  region,  ful lowed  by  the 
vomiting  of  pus  and  blood,  in  the  course  of  an  infectious  disea^,  lin' 
splenic  enlargement,  may  be  due  to  the  rupture  of  an  abscess  of  ih 
spleen.     Ascites  may  also  be  present. 

The  physical  examiiiation  may  revcril  some  bulging  on  infipection 
and  a  tluetuating  tumor  may  he  palpated*  The  enlargement  may 
suiieient  to  enable  the  examiner  to  feel  the  notch  in  the  spleen,  and 
also  the  anterior  and  lower  borders,  reaching  even  to  the  umbilicus  and 
to  a  level  with  the  pelvic  brim.  The  percussion-dulnee»  is  oorreapond* 
ingly  increased. 

Diagnosis, ^This  may  be  made  from  a  consideration  of  the  phi 
cal  signs  in  conjonetion  with  a  study  of  the  primary  disease.     In  eases' 
in  which  pus  is  suspected  an  exploratory  puncture  may  clear  the  diag- 
nosis.    The  splenic  in  Ham  mat  ion  is  rather  an  aid  to  diagnosis  tfaan  a 
condition  essentially  needful  of  recognition   in   itself,  by   reason  of  fta 
almost  invariably  secondary  nature. 

Acute  supimrative  splenitis  might  be  mistaken  for  tjastrk  or  panrrt* 
a  tic  dineasi\  but  the  previous  history  in  the  former,  as  contrasteil  with 
that  of  the  latter  affection,  eonjoine<l  with  the  local  symptoms  that  are 
more  or  less  characteristic  of  the  organ  involved,  will  generally  fumifill 
an  accurate  means  of  differentiation- 

The  huge  enlargements  of  chronic  splenitis  may  be  confounded 
heptjtk'j  I'emfl^  omefit*ii„  or  ovarian  ijrowtk^.     Here  a  careful,  diamintl 
ting  observation  of  the  constitutional  state  and  of  the  physical  ^\p\n 
re*|uisite   for  a  diagnosis ;  even  then  it  is  often   puzzling  and  ilifTicnlt 
attain.      Care  must  be  taken  that  splenic  enlargement  be  not 
when  a  htnfc  pleural  efftision  on   tlje  left  side  is  causing  the  drp 
lower  border  of  the  organ  to  be  felt.      Finally,  fecal  accuniulatioii 
the  splenic  fJexure  of  the  colon  may  be  mistaken  for  moderate  eiil 
ment  of  the  s|deen.     The  former  gives  an   irregular,   doughy   tue 
tympanites,  vomiting,  and  a  history  of  constipation  altematlDg 
times  with  diarrhea;  there  is  no  increase  in  the  splenic  area  of  aitln 

Progiiosis. — This  will  depend  upon  the  primary  systeinic  oonditio 
in  most  cases.  Abscess  of  the  spleen  is  always  a  very  grave  compile 
tion,  the  main  danger  consisting  of  rupture  and  fatal  peritonitis,  Eri 
in  acute  splenic  tumor  of  a  violent  type  there  may  be  a  hemorrhagic  ex- 
travasation  so  severe  as  to  burst  the  capsule.  Chronic  splenttidi'«  are 
not  in  themselves  grave  disorders. 

Treatment. — Tliis  is  to  be  directed  mainly  at  the  causative  coed 
tion.     Quinin  and  arsenic  are  often  useful  in  tlie  mabirial  f<»rm,  and  I 
chalybcatea,  iodids,  and  ergot  have  been  recommended  for  iht*  vi 
chronic  splenic  enlargements.     Abscess  must  be  treated  by  gplettol 
and  drainage.     Splenectomy  may  be  useful  in  certain  cases  of 
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hypertrophy,  but  records  show  only  about  20  per  cent,  of  recoveries 
from  the  operation.  The  state  of  the  patient  must  be  well  considered. 
Splenectomy  is  probably  never  justifiable  in  leukemic  enlargement. 


AMYLOID  DEGENERATION  OP  THE  SPLEEN. 

{Sago  Spleen.) 

This  occurs  as  a  part  of  the  cachectic  condition  attending  amyloid 
or  waxy  degeneration  of  other  organs  (liver  and  kidneys).  The  con- 
dition develops  in  the  course  of  cases  of  prolonged  and  wasting  dis- 
charges (phthisis,  empyema,  suppurative  ostitis,  syphilis,  chronic  peri- 
tonitis, chronic  entero-colitis).  The  spleen  is,  as  a  rule,  greatly  enlarged, 
putty-like,  and  rotund.  The  capsule  is  tense  and  glistening.  There  are 
two  forms  of  waxy  degeneration — namely,  the  so-called  ^^  sago  '*  spleen 
and  the  diffuse  waxy  or  lardaceous  »pleen.  In  the  former  the  Mal- 
pighian  bodies  are  chiefly  affected  and  appear  on  section  like  sago- 
granules  ;  in  the  latter  the  whole  splenic  pulp,  and  even  the  trabeculae, 
are  more  or  less  degenerated,  and  on  section  the  spleen  appears  pale, 
smooth,  and  homogeneous.  This  may  be  but  a  late  stage  of  the 
"  sago  *'  spleen. 

The  symptoms  are  those  of  general  cachexia,  and  the  diagnosis  rests 
upon  the  detection  of  an  enlargement  of  the  organ  associated  with  evi- 
dences of  amyloid  disease  in  other  organs. 

The  prognosis  is  unfavorable,  and  the  treatment  does  not  differ  from 
that  indicated  for  the  underlying  and  causative  disease. 


MORBID  GROWTHS  OP  THE  SPLEEN. 

The  principal  morbid  growths  of  the  spleen  are  the  granulomata,  as 
tubercles  and  syphilitic  gummata ;  also  secondary  carcinoma,  sarcoma, 
and  hydatid  and  other  cysts. 

These  affections  of  the  spleen  are  all  of  rare  occurrence,  and  are  not 
readily,  if  at  all,  discoverable  during  life.  They  are  of  no  clinical  or 
therapeutic  interest  apart  from  the  general  or  primary  disease.  It  may 
be  stated  that  carcinoma  of  the  spleen  is  always  secondary ;  it  may  be 
diagnosticated  by  a  physical  examination,  showing  the  organ  to  be  en- 
larged, with  the  unmistakable  signs  of  the  primary  carcinoma,  as  of  the 
stomach.  Secondary  sarcoma  is  more  common,  and  is  recognized  by  an 
irregular  enlargement  and  the  presence  of  a  primary  tumor. 

Syphilitic  gummata  of  the  spleen  are  often  associated  with  amyloid 
degeneration  and  enlargement. 


RUPTURE  OF  THE  SPLEEN. 

This  may  occur  as  the  result  of  an  intense  hyperemic  engorgement, 
both  in  splenitis  from  the  rupture  of  an  abscess  and  from  traumatism. 
In  the  acute  splenic  tumor  of  typhoid  fever,  in  malaria,  and  during  an 
epileptic  paroxysm,  rupture  of  the  capsule  has  been  known  to  occur  on 
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account  of  the  extravasation  of  blood.     The  symi 
taken  for  those  of  intestinal  perforation  with  interi] 
treatmefU  is  palliative* 


I 


XL  DISEASES  OF  THE  PAN( 


ACUTE  PANCREATrnS. 

Investigations  of  late  years  hare  rendered  ; 
disease  is  not  so  rare  an  occnrrenee  as  was  former! 
was  not  so  readily  recognized,  owing  partly  to  ing 
pathologic  data,  and  partly  to  an  indifference  as  to 

HEMOBRHAQIC  PANCEtBATITIS 

Flathologfy. — The  pancreas  is  enlarged,  usnall 
ciocolate-eolored.  Irregular  areas  show  the  eirci 
the  diffused  form  of  hemorrhagic  infiltration  of  the 
with  thrombosis  of  the  pancreatic  veins  in  some 
is  also  a  cellular  or  fihrino-celluhir  exudation  betw< 
glands.  The  adjacent  tissues  may  also  be  found  U 
the  mesentery,  mesocolon,  omentum,  and  perinephr 
bladder  may  contain  biliary  concretions.  The  gas 
may  he  hypercmic,  ecchymotic,  or  in  a  slightly  c 
dences  of  a  localized  peritonitis  {pertpancreatiti 
thout^h  they  should  be  looked  for.  j 

hhsiitunated  fat-fieerosis  is  tpiite  commonly^ 
orrhagic  |>ancreatitis.  Small  areas  of  a  pecuHaS 
from  the  size  of  a  miliary  tubercle  to  that  of  a  pel 
found  scattered  in  the  fatty  interlobular  pancreatic 
turn,  mesentery,  and  sometimes  in  the  abdomina 
They  are  opaijue-white,  and  slightly  firmer  (tallof 
rounding  fatty  tissue.  They  contain  fatty  acids 
lime  or  lime-salts.  Bacteria  are  sometimes  found  in 
of  necrosis*  but  the  precise  relation  that  this  more 
degeneration  bears  to  pancreatic  disease  has  yet  to 

Mention  should  he  made  here  of  the  fact  that  ai 
fectious  fevers  we  find  the  pancreas  showing  diffi 
and  granular  degenerative  changes.  Chiari  has  i 
out  tlii^  fact  that  po^imfirtrm  digestion  is  very  freq 

Etiology, — Jlost  of  the  cases  reported  have  o 
in  persons  past  fifty  years  of  age.  An  especial 
disease  seems  to  be  the  result  of  cases  of  severe  an 
(gastro-duodenal),  alcofiolism,  gall-stones  (Fitz),  an 
orrhage  into  the  pancreas  of  either  traumatic  or^ 
lead  to  subset  J  uent  pancreatic  inflammation.  aI 
mercury  has  seemed  to  have  a  causal  intluence;  th 
folio wimI  glycosuria.  It  is  seen  occasionally  postmm 
tuberculosis,  of  the  specific  fevers,  and  of  septico-p 

Symptoms. — The  onset  is  sudden  and  vie' 


HEMOHRHAGW  PANCREATITIS. 


903 


ized  by  excruciating,  ileep-seated  paiti,  usually  m  tho  epigastrium  or 
between  the  xiphoid  and  umbilicus.  There  are  aUo  nausea  and  severe 
retching  and  vomiting,  constipation,  and  speedy  collapse,  ending  fatally 
>*ithin  a  few  days  (second  to  the  fourth — Fitz).  Fever  is  generally 
slight,  though  it  may  be  absent.  Dyspnea  and  a  rapid,  feeble  pulse, 
with  jactitation  and  marked  anxiousness  or  an  afebrile  delirium,  may 
perhaps  be  present.  In  some  cases  there  may  be  diarrhea,  with  thin 
and  watery  stools  containing  free  fat.  Instances  may  be  repeated  in 
which,  owing  to  the  coincident  presence  of  gall-stones,  there  may  be 
jaundice  and  colicky  pains  over  the  right  hypochondrium.  The  jaun- 
dice, however,  may  sometimes  be  due  to  a  considerable  swelling  of  the 
head  of  the  pancreas,  which  presses  upon  the  common  bile-duct.  Tym- 
panites occurs  in  a  majority  of  the  cases.  Hiccough  and  albuminuria 
have  also  been  noted.  The  pain  in  this  disease,  as  well  as  the  profound 
collapse,  may  be  due  either  to  a  circumscribed  peritonitis  or  to  pressure 
upon  the  solar  plexus. 

Diagnosis-^ — This  is  at  all  times  difficult,  since  many  or  all  of  the 
symptoms  enumerated  may  be  present  in  other  affections.  A  careful 
inniiiry  into  the  previous  history  is  important.  The  sudden  develop- 
ment of  an  mten»t%  derp-seatrd  pain  in  the  epigastrium,  followed  by 
i^  o  til  itiny ,  €  ff  llapsey  ab  do  tn  in  a  I  disi  en  t  to  n ,  ^v  i  t  h  r  ir  turns  c  r  ih  ed  resfsta  nee 
in  the  epigagtrium^  and  the  presinm  of  vomtipation  and  flight  fever ^ 
should  point  strongly  to  hemorrhagic  pancreatitis.  The  detection  of 
free  fat  in  the  dejections,  and  the  discovery  of  scattered  points  of 
tenderness,  when  they  occur,  are  also  of  corroborative  significance. 

Dilterential  Diagnosis, — The  temperature  is  api  to  be  higher  and  the 
pain  and  tenderness  less  localized  and  more  constant  in  peritonltk.  Fecal 
vomiting  wouM  indicate  ohgtruviifm  of  the  bowvL  Here  also  we  may 
determine  the  patency  oJ  the  bowel  by  injection  or  inflation*  Intestinal 
obstniction  is  of  comparatively  rare  occurrence  in  the  epigastrium,  where 
the  pain  and  distention  of  acute  pancreatitis  are  localized;  there  are 
likely  to  be  present  more  marked  and  general  tympany  and  a  circum- 
scribed distention  of  the  intestinal  coils* 

In  perforating  ga»tric  or  duodeturl  uleer  there  is  a  history  of  pain 
af^er  eating,  hemorrhages  from  the  digestive  tract,  and  of  anemia  or 
chlorosis  occurring  more  commonly  in  the  young  female. 

Corromve  poisons  may  be  excluded  by  the  history  of  the  case  and  by 
an  examination  of  the  mouth  and  vomit  us.  Hrpatic  adie  may  also  be 
excluded;  the  pain  in  this  condition  is  intermittent,  and  referred  more  to 
the  right  side  than  in  pancreatitis.  There  are  also  an  early  collapse  and 
an  ahsence  of  jaundice  in  the  pancreatitis,  as  a  rule. 

Acute  gasfro'diiodenitis  is  character  ized  by  fever,  by  a  history  of 
injudicious  eating,  followed  by  mild  inflammatory  symptoms  within  a  few 
hours,  and  by  an  absence  of  the  sudden  prostration  and  collapse  so  com- 
mon to  hemorrhagic  inflammation  of  the  pancreas. 

ProgiiOSiS- — Acute  hemorrhagic  pancreatitis  in  most  cases  ends  in 
death.  It  is  but  fair  to  state,  however,  that  in  view^  of  the  ease  with 
which  the  disease  may  be  overlooked  it  is  quite  possible  that  certain  cases 
of  a  less  severe  type  may  often  recover ;  in  these  the  recovery  has  been 
said  to  follow  an  entirely  ilifferent  affection.  Osier  reports  a  case  diag- 
Dosticated  as  one  of  intestinal  obstruction  in  which  abdominal  section  was 
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performed.     There  was  no  obstruct  inn  fi>und,  but  disease  of  the 
ami  fat-necrosis  were  definitely  noted»  and  reoovery  followed  the  i 

Treatment,— This  mu.^t  needs  be  merely  palliative  and  sytnpUnoatic, 
The  treiitoient  as  for  shook   by  the  use  of  external   heat   and  of  mm 
saline  solutions  (by  injection),  hypodermics  of  morphin,  niropin,  i 
nm,  and  of  diffusible  stimulants  may  probably  be  of  some  avail. 


SUPPURATTVE   PANCREATITIS. 

Pathology, — The  suppuration  may  be  diflfuse,  with  nameroas  small 
abscesses,  or  a  single  abscess  may  exist  in  the  head  or  body  of  the  pan- 
creas, which  may  be  considerably  enlarged  and  the  glandular  structure 
extensively  destroyed.  The  abscess  may  coraraunieat^  %vitb  peri  pane  reatie 
areas  of  suppuration,  or  it  may  evacuate  either  into  various  organs  (slcim- 
ach,  duodenum,  peritoneal  cavity)  or  externally.  Pylephlebitis  and  hejiatic 
abscess  or  pyemia  may  follow.  A  disseminated  fat-necmsid  ia  not  found 
80  frcijucntly  as  in  hemorrhagic  pancreatitis. 

Ktiology.^ — Most  of  the  cases  collected  have  occurred  in  adult  m^im 
prior  to  fifty  years  of  age.  Intemperance,  debaticbery,  gluttony,  and 
various  dietetic  errors  enter  into  the  previous  history  of  suppuratiTf 
inflammation  of  the  gland. 

Symptoms. — These  may  be  acute,  subacute,  or  chronic.  Acute  castf 
occur  h/ss  frerpiently  than  the  latter,  there  being  a  marked  tendency  of 
the  disease  to  cbronicity.  Atmte  sufpuratm  pantjreatitu  usually  begins 
suddenly,  with  severe  epigastric  pain,  vomiting,  hiccough,  chills,  and  an 
irregular  pyemic  temperature,  progressive  tympanites  (at  times  limited  to 
the  left  lialf  of  the  abdomen),  and  perhaps  acute  splenic  enlargement 
Constipation  muy  be  followed  later  by  diarrhea,  and  slight  jaundice  miy 
appear-  Prostration  is  generally  great,  and  death  may  set  in  within  one 
week  from  the  onset. 

Not  sehlom,  however,  the  course  is  prolonged  to  three  or  four  weeka, 
the  symptoms  persisting  with  prt»):;ressive  emaciation  and  final  exhanstioa. 
Rupture  of  the  circumscribe*}  peritoneal  abscess,  evidenced  by  copiooa 
dejections  in  which  the  sloughing  pancreas  has  been  found,  and  rapid 
diminution   in   the  size  of  the  abdomen,  may   take  place. 

Again,  the  onset  may  be  less  severe,  and  yet  the  case  progresses  steadily 
downward  with  little  pain,  slight  suppurative  fever,  anorexia,  anemia, 
and  gradually  increasing  debility,  lasting  for  months  or  even  a  year,  and 
ending;  in  anasarca  and  death,      A  pancreatic  swelling  is  rarely  palpable* 

Diagnosis. — ^A  limitation  of  the  pain  and  tympany  to  the  epigas- 
trium, irregular  fever,  and  the  constiiutional  indications  of  suppuration 
are  probably  all  that  can  be  relied  upon  in  arriving  at  a  diagnosis,  h 
fact,  the  diagnosis  is  hardly  made  antemortem. 

The  differentiation  from  cin^mmerifHyl  peritonitis,  perfor€Uive 
or  duodenal  uher^  and  aeufe  obstnif^tmn  of  the  bowel  is  the  same  as  m 
the  case  of  hemorrhagic  pancreatitis  (n'Jf*  antf\ 

The  prognosis  is  fatal  and  the  treatment  jialliative. 


OANGHENOUS   PANCREATITIS, 


Pathology, — The  pancreas  may  be  found  in  various  stages  of  oc 
sis,  depending  upon  the  duration  of  the  disease.     It  majbe  a  dark^br 
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flabby,  soft,  friable.  shre^Myt  itfi'l  putrid  rr*ass,  with  areas  of  ijemurrliagic 
iiifittratioii  and  yellow  softenings  and  surrounded  by  a  Jiity-greenish, 
tbiiK  purulent,  aT*d  ichorous  finid.  Ir*  t-ises  lasting  f(jr  from  three  to  seven 
weeks  the  gland  may  be  found  rompletely  se*|uest rated,  lying  in  the 
omental  cavity  as  a  small,  thin,  browuish-bhick,  shreddy,  and  fool-smell* 
ing  detritus,  soaked  in  a  dark -colored,  ichorous,  and  purulent  fluid.  The 
peri- and  para-pan creatie  tissues  are  usually  involved  with  acute  peritonitis. 
Splenic  throm bo-phlebitis  is  conunonly  associated,  and,  as  hi  the  hemor- 
rhagic, so  in  the  gangrenous  pancreatitis,  disseminated  fat-neerosis  is  fre- 
quently seen.  The  sloughed  pancreas  may  be  discharged  into  the 
intestine. 

Etiology. — Males  and  females  seem  to  be  equally  liable  to  this 
variety  of  pancreatitis,  and  persons  past  thirty  years  of  age  are  most 
commonly  affected.  Hemorrhagic  pancreatitis  is  the  most  frequent  ante- 
cedent of  the  gangrenous  form.  The  disease  may  result  also  from  perfor- 
ative inflammation  of  the  gastro-intestiiial  or  biliary  tract,  or  from  the 
simple  extension  of  a  catarrhal  inflammation  of  those  tracts  into  the 
pancrcalic  duct  (Fitz). 

Symptoms. — Tliese  arc  essentially  the  same  as  those  of  hemorrhagic 
pancreatitis.  The  course  may  last  longer,  however,  so  that  death  may 
not  occur  until  the  second  or  fourth  week,  preceded  by  symptoms  of 
collapse. 


CHRONIC  PANCREATTTIS. 

Pathology* — ^The  pancreas  is  indurated  from  an  increased  develop- 
ment of  interstitial  fibrous  tissue.  The  secreting  glandular  substance 
may  be  nearly  obliterated,  or  at  least  considerably  changed,  and,  owing  to 
occluding  pressure  upon  the  duct  of  Wirsung,  small  jiancreatic  cysts  may 
be  formed.  Interstitial  hemorrhages  and  peri  pane  rent  re  adhesions  may 
be  present.  In  eftrofiit'  Miipjntrtith'e  pfttirreafith  there  may  eilher  be 
several  small  cireomscribed  abscesses  or  one  large  [myogenic  cyst.  The 
pus  is  often  found  to  have  undergone  cheesy  changes  or  calcareous  iiifiU 
tratinn. 

Etiology,— Chronic  pancreatitis  maj'  be  due  eitlter  to  one  or  to  sev- 
eral attacks  of  the  acute  disease.  Chronic  inflammation  of  the  pancreatic 
dact— often  secondary  to  gastro-duodenal  catarrh— is  the  most  frequent 
cause.  Persistent  inflammations  of  contiguous  structures,  frequent  irri- 
tation from  biliary  calculi,  and  the  causes  of  cirrhotic  changes  in  other 
organs  (chronic  alcoholism,  syphilis)  probably  also  lead  to  this  disease. 
The  condition  may  be  limited  to  a  part  of  the  organ. 

Symptoms  and  I^iagiiosis*— The  symptoins  are  hardly  indicative 
of  the  disease.  For  a  long  time  tlie  symptoms  of  chronic  gastric  catarrh, 
frequently  attended  l>y  diarrhea,  may  compose  the  clinical  jiicture.  Later 
there  may  be  paroxysms  of  ileep  epigastric  [Kun^  and  slight  fever,  with 
great  anxiety  and  faint ness,  occurring  at  irregular  intervals.  Some 
ascites  and  occasional  jaundice,  due  to  pressure,  may  be  observed.  The 
detection  of  free  fat  in  the  ilejections  (without  jaundice),  and  the  occur- 
rence of  glycosuria  and  lipuria,  would  be  of  distinct  diagnostic  value. 
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The  presence  of  glycosuria  in  this  variety  of 
cates  an  extreme  degree  of  destmetion  of  this  glarii 
emaciated  appearance  may  he  associated.  Circu 
palpation  in  tlie  pancreatic  area  has  heen  noted, 
cirrhosis  or  of  elironic  renal  and  arterial  disease^ 
likely  to  overshadow  the  pancreatic  lesions.  ■ 
The  prognosis  is  grave.  It  is  to  he  recolle< 
greater  portion  of  the  gland  may  become  functio 
progressive  fihroua  change,  without  much  impairme 
or  the  production  of  permanent  (fatal)  glycosuria. 

Treatment. — The  major  treatment  is  dietHi 
since  they  demand  the  pancreatic  ferment  for  theii 
interdicted,  or,  if  permitted,  are  to  he,  so  far  as 
gested  by  the  administration  of  tablets  of  pancreatj 
0.324—0.648)  fifteen  or  twenty  minutes  after  meah 
bined  with  alkalies,  ahouhl  also  be  tried-  Bech« 
bonated  waters  stimulate  pancreatic  secretion  in 
use  may  be  advised.  According  to  the  result  of 
minced  pancreas  promotes  the  digestion  of  fats. 


\ 


PANCREATIO  HEMORRa 

(Pantrai/if  Apoplexy.)      I 

It  is  only  in  recent  years  that  this  fatal  affectic 

lated  and  defined,  and  mainly  througli  the  ohscrvati 
and  especially  Fitz.  Profuse  hemorrhages  within  a 
are  seen  postmortem.  J 

Pathology • — The  pancreas  may  or  may  not  fl 
be  soft  and  friable.  The  hemorrhage  is  apt  to  OG 
areas  of  the  gland,  the  interstitial  and  subperitonc 
being  the  seat  of  hemorrhagic  infiltration  of  a  dai 
siderable  blood  may  be  found  in  the  omentum,  tn 
the  retroperitoneal  fat-tissue,  and  surrounding  th« 
infiltration  and  degeneration  of  portions  of  the  pan 
coexist.  Miliary  aneurysms  have  not  been  found, 
the  adjacent  mucous  surfaces  have  been  detected  ir 

Etiology. — Slight  hemorrhages  into  the  pane: 
are  secondary  to  excessive  elironic  pjissive  congest 
purpuric  cases,  and  they  may  he  met  with  in  M 
These  have,  however,  no  clinical  import.  The  pr€ 
marked  hemorrhage  into  the  pancreas  are  not  knc 
occurred  in  adults  past  forty  years  of  age  in  whoi 
was  unusually  good.  Traumatism,  or  some  obscui 
ness,  superinduced  by  alcoholic  habits  or  a  rich  di 
person  ;  or,  possibly,  some  corrosive  action  of  the 
certain  doslitute  states,  may  operate  as  causes. 

Symptoms. — Tlie  patient  may  have  been  in 
when  the  attack  comes  on  with  sudden  and  startliz 
prominent  early  symptom  is  intense  pain,  located 4| 
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or  in  the  lower  cbest,  together  with  a  sense  of  constriction.  Nausea  and 
vomiting  may  be  associated,  and  the  latter  is  usually  obstinate  and  gives 
only  temporary  relief-  Tympanites  may  also  occur.  There  are  early  and 
constant  general  evidences  of  internal  bleeding — an  anxious  countenance, 
restlesseess,  depression,  yawning,  pallor,  cold  sweat,  a  lowered  surface- 
temperature,  and  a  small,  rapid,  and  weak  pulse.  Prostration  and  syn- 
c€»pe  follow,  and  death  ends  the  case  in  from  half  an  hour  to  twenty-four 
hours.  According  to  Zenker,  death  is  caused  by  reflex  paralysis  of  the 
heart,  due  either  to  some  coincident  vast^ular  affection,  or  to  pressure, 
perhaps  upon  the  solar  plexus  and  semilunar  ganglion  {pancreatic  apo- 
plexi^). 

The  diagnosis  is  rarely  made ;  but  given  the  suddenly-developed 
signs  of  a  concealed  internal  hemoiThage,  with  pain  referred  distinctly  to 
the  epigastrium,  and  vomiting  and  rapid  collapse,  a  probable  diagnosis 
may  be  made, 

Treattnent. — This  consists  io  relieving  the  pain  by  opiates  and  in 
overcoming  the  collapsed  condition  by  free  stimulation. 


CARCINOMA  OP  THE  PANCREAS. 

Patliology* — Primary  carcinoma  is  the  more  frequent  variety.  It 
is  of  the  scirrhous  form  in  most  cases,  and  usually  involves  the  head  of 
the  gland,  which  may  attain  to  the  size  of  a  child's  bead.  Not  rarely  the 
adjaceni  organs  are  found  affected,  either  by  direct  or  metastatic  exten- 
sion of  the  disease  or  by  the  pressure  of  the  growth  ;  the  liver,  perito- 
neum,  stomach,  portal  vessels,  bile-ducts,  ureters,  and  aorta  may  thus  be 
involved*  The  pancreatic  duct  may  be  occluded,  so  as  to  form  retention- 
cysts.     Adjacent  organs  are  often  adherent  to  the  cancerous  pancreas. 

Etiology *^ — Mph  pftst  forty  years  of  age  are  most  liable  to  carci- 
noma of  the  pancreas,  though  it  has  been  met  with  even  in  the  new-born. 
Mirallid  lias  collected  IIS  cases  of  primary  carcinoma  of  this  viscus  (Fitz). 

Symptoms. — These  are  scarcely  ever  sufRcient  to  indicate  the  dis- 
ease with  any  certainty.  There  are  usually  a  stubborn  dyspepsia,  a 
progressive  loss  of  flesh  and  strength,  anemia,  and  a  dull,  or  sometimes 
neuralgic,  epigastric  pain.  Nocturnal  paroxysms  of  pain  are  common,  and 
are  often  accompanied  by  signs  of  collapse.  In  some  cases  vomiting  and 
diarrhea  are  present.  The  stools  may  be  light  in  color,  greasy,  and  may 
contain  blood.  There  may  also  be  found  an  abundance  of  undigested 
muscular  fibers  in  the  stools  in  the  absence  of  diarrhea;  this  is  an  incon- 
testable proof  of  faulty  pancreatic  digestion.  Among  the  pressure-effects 
due  to  carcinomatous  enlargement  of  the  head  of  the  pancreas  there  may, 
not  rarely,  be  jaundice  (due  to  pressure  upon  the  common  duct),  which 
persists  and  *' is  associated  with  an  enlargement  of  the  liver  and  gall- 
bladder" Ascites  may  appear  from  pressure  on  the  portal  vein.  Chyl- 
ous ascites,  from  pressure  upon  the  thoracic  duct,  has  been  observed  in  2 
cases.  The  inferior  vena  cava  may  be  compressed,  causing  dropsy  of  the 
lower  half  of  the  body ;  also  the  duodenum,  followed  by  gastreclasis  or  by 
signs  of  intestinal  obstruction.     Fitz  points  out  that  carcinoma  of  the  tail 
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of  the  paiicreas  umy  be  a  cause  of  hydronephrosis  of  the  left  kidnfj 
pressure  upon  the  ureter^  Marasmus  and  the  cachexia  grow  from  bttd  to 
worse,  and  emaciation  may  become  m  extreme  as  to  permit  of  %  8«ltffiM» 
tory  palpation  of  the  tumor,  which  occupies  a  position  near  the  mediifi 
line  above  the  umbilicus.  Very  often,  however,  the  growth  ia  t4Hi  ilerp- 
seated  to  be  telt,  being  palpable  in  about  one-third  of  the  eas^fis  Oftlj. 
Glycosuria  may   be  associated. 

Diagnosis.— Carcinoma  of  t!ie  pancreas  is  probably  present  in  a 
given  case  in  which  there  are  rapid  and  progressive  eiuactation,  detp- 
seated  epigastric  pain,  museular  fibers  in  the  stools,  without  diarrhea^  bll 
with  late  jaundice  and  cnlargenxent  of  the  gall-bhidder,  and  the  dcte^€B 
of  a  dee  ply -situated,  fixed,  and  firm  tumor  in  the  rec^ion  of  the  gland. 
The  quantity  of  indican  in  the  urine  is  diminished* 

Aortie  ahdominal  aneiin/sm  may  be  mistaken  for  carcinoma  of  tbe 
pancreas  because  of  tbe  transmission  of  the  aortic  pulsation  to  the  tmnor. 
But  in  aneurysm  the  impulse  is  expansile  instead  of  to  and  fro.  and  ibe 
contact  is  neither  so  sharp  nor  so  sudden ;  raoreo^^er,  the  cancermu 
cachexia  is  absent  in  aneurysm,  and  the  history  uf  the  c^ise  uiav  beclearl? 
indicative. 

It  is  sometimes  difficult  to  differentiate  a  malignant  tumor  of  the  pan- 
creas from  carcinoma  of  the  pylorus,  of  the  stomach,  or  of  the  transverse 
colon  or  omentum;  the  following  points  will  help  in  tbe  differeiit 
of  the  former  two : 


I 
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Carckvoma  of  the  Pancreas. 

The  tumor  is  deep-»eated  ami  fixei] ;  later 
it  f)©eome8  sUghtly  movfthle*  It  in  not 
asf^Qciatiid  with  gastric  dilatntiun. 

SymptoniH  of  chronic  dj«pepaia  luatiifeet 
them^ekew. 

The  voaiitus  la  bilimiH  ;  does  not  contain 
blow! ;  often  is  iliiit  of  iraistrectiisiw. 

HCl  is  prusent,  while  there  m  aa  what? ace 
of  hictic  acid. 

The  sUnih  contain  andigcsted  maHcte- 
fibers.  Thfire  h  an  ab.N<*nce  of  pan- 
creatic secretions*  The  urine  mav  eon- 
tain  sugar. 

There  in  usually  jaundice  ;  sometimes 
ixj^cites  is  present. 

InHutioM  of  the  stomach  ahows  the  ttb^noe 
of  a  pyloriti  growth. 

The  course  m  more  acute.  Death  may 
occur  withiu  a  few  weeks  or  months. 


Carcinoma  dp  rut  PruiBCm, 


Th«'  tumor  is  more  freelj  uicitaIiI^  lad 
us  usually  asaociiLted  with  di1altttiOn«€ 
the  stomach. 

There  are  more  marked  gMtric  s^ptoflML 

**  There  h   coflTee-cround  **  TOOiittli^    It  k 

seKlom   bilious, 
IICI  it^  absent  from  the  gaa^e  cofUmto; 

tactic  ooid  is  preseoU 
Uf^uallj  the  boweb  are  conAtipnUKl,  v-ilJb 

ocenaional  dimrh^A.      Tb<»   t»tCK)U  »n» 

black  after  a  hcmorrha^.     Thfr 

does  not  contain  efkUQ^xkr^ 
Uaually  there  ia  no  jaundice  or  tma 

Inflation  shows  the  pr^eenoe  of  m  f^flom 

tnmor. 
The  course  is  more  chronic,  aod 

arj  growths  api^iear  in  the  lircr. 


I 


Neoplastic  (frmrfha  of  the  transverse  colon  are  also  more  often  sapcr* 
ficial,  anrl  are  movahle  and  definable  with  the  palpating  fingers.  Tfeite 
are  symptoms  of  intestinal  obstruction  here,  and  inflation  of  the  colon 
will  show  the  relation  of  the  tumor  to  the  gut.  In  carcinoroa  of  tkt 
colon  the  urine  generally  contains  an  increased  amount  of  indlcaa, 

Obst  ructity  e  ja  un  dice  d  u  e  to  tpi  list  on  es  ni  ay  1 » e  mistake  n  for  jMAcn^ 
atic  carcinoma;  but  in  the  latter  aflectiou  the  jaundice  develops  OMire 
gradually,  may  be  leas  market!,  and  is  permanent,  while  that  of  cbd*- 
lithiasis  h  transient.      In  hepatic  colic  the  onset  is  sudden  and  tbe  pais 
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severe  and  colicky,  or  is  reflected  to  the  right  and  posteriorly,  with 
|ually  sudden  relief. 
A  discussion  of  the  prognosis  and  treatment  of  carcinoma  of  the 
pancreas  is  obviously  unnecessary. 


PANCREATIC  CYST. 

Pathology, — Pancreatic  cysts  may  be  single  or  multiple,  and  large  or 
small.  When  large  tbey  develop  chiefly  to  the  left  of  the  median  line. 
Sometimes  a  cystic  pancreas  may  have  the  appearance  of  a  bunch  of 
grapes,  or  a  single  cyst  may  be  so  large  as  to  simulate  an  o\^arian  eye- 
torna,  and  may  contain  as  much  as  several  quarts  of  fluid.     The  contents 

I  may  at  first  consist  simply  of  retained  panereadc  juice,  and  usually  the 
liquid  is  dark-gray  or  dark-brown,  alkaline,  and  hemorrhagic  or  albuniin- 

[      ous.     The  specific  gravity  is  from   1010  to  1024.     Atrophy  of  the  pan- 

I  creas  may  ensue.  Examined  microscopic  ally,  the  contents  reveal  leuko- 
cytes, red  blood-corpuscles,  oil-drops,  fatty  degeneration  of  the  epithelium, 
and  crystals  of  fatty  acids  and  cholesterin. 

Etiology, — Cysts  of  the  pancreas  may  be  due  to  occlusion  of  the 
pancreatic  duct  or  its  branches  by  compression  from  within  or  without 
the  gland.  They  may  also  be  due  to  tumors,  to  impaction  of  biliary  or 
pancreatic  calculi,  to  cirrhosis  or  angular  displacenicnts  of  the  gland,  or 
to  the  obstructive  swelling  from  extension  of  catarrh  of  the  bowel 
(Krecke).  Many  cases  have  teen  traced  distinctly  to  tniuraatism.  Lloyd 
soggests  that  the  cysts  that  follow  local  injury  are  in  reality  instances  of 
encysted  peritonitis  involving  the  lesser  omentum  or  that  portion  of  the 
latter  covering  the  pancreas.  Cysts  of  the  pancreas  usimlly  occur  in 
adulta,  though  rarely  they  may  be  congenita].  Sex  is  without  influence. 
Symptoms. — The  symptoms  are  those  of  pres*5ure,  and  in  part  are 
the  result  of  an  absence  of  the  pancreatic  secretion.  Pain  may  be  ab- 
sent, or  it  may  occur  as  colicky  paroxysms,  referred  either  lo  the  epigas- 
trium, the  left  hypochondrium,  or  even  the  left  shoulder.  Jaundice  and 
ascites  are  present  in  large  tumors.  Vomiting,  constipation,  or  fatty 
diarrhea,  with  undigested  muscular  fibers  in  the  dejecta,  or  clay-colored, 
pasty,  and  offensive  stools,  may  be  present.  Albumin  and  sugar  may  be 
found  in  the  urine.  Emaciation  is  not  infrequent.  Intestinal  hemor- 
rhage may  occur  and  recur,  A  late  and  constant  symptom  is  a  feeling 
of  pressure  in  the  epigastrium. 

On  physical  exammation  a  smooth,  elastic,  lobulated  tumor  is  discov- 
ered in  the  region  of  the  pancreas  if  the  growth  is  moderate  in  size. 
Sometimes  a  very  large  cyst  develops  in  a  remarkably  short  space  of 
time — t,  e.  in  a  few  weeks.  When  very  large  in  size  fluctuation  is  easily 
elicited.  It  may  be  slightly  movable  in  the  grasp  and  during  inspiration. 
It  usually  presents  between  the  stomach  and  transverse  colon  an  area  of 
dulness,  and  unless  the  tumor  be  of  large  size  it  is  surrounded  by  tym- 
panitic resonance  of  deeper  timber  above  than  below.  Auscultation  may 
reveal  a  murmur  caused  by  compression  of  the  aorta.  When  the  cyst 
attains  enormous  dimensions  the  usual   mechanical    pressure- effects  are 

i      profhiced. 

I  Diagnosis*^ — The  diagnosis  rest*  on  the  typical  physical  signfl — the 
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discovery  on  palpation  of  a  smooth,  elastic,  lobulate<L  or  rounded  tumor 
that  is  slightly  nnjvable*  aiiJ  on  percu&sioii  of  a  dull  area  that  ia  not  con- 
timious  above  with  the  spleen*  and  liver-dulness.  Resort  hs8  been  hi4 
to  filling  the  stomach  with  air  and  the  colon  with  water  (after  purging), 
and  thus  proving  by  palpation  the  deep-seated  situation  (behind  llbe 
stomach)  of  the  tninor.  The  supposed  cyst  may  be  aspimteA,  and  if 
pancreaiic  fluid  be  obtained,  it  will  digest  albumins  and  eniulsLfy  fats. 
This  test  is  not  wholly  reliable,  however.  A  pancreatic  cyst  may  be 
mialaken  for  an  ovarian  i\if»t^  for  renal  tumar$  (fy*f*),  drop9y  of  the  gaO- 
blailth'r,  and  retrnpvritoneal  mrcmna  (Lobsteins  cancer).  The  iliffer- 
eiitiation  is  extremely  difficult,  and  must  be  made  by  a  cooiprelteiisire 
and  careful  study  of  all  the  points  in  the  case. 

The  prognosis  h  good  under  proper  treatment,  which  would  seem  to 
be  incision  and  drainage. 


PANCREATIC  CALCULI.     . 

Pathology. ^ — These  are  grayish-wbite,  rounded  concretions,  coD9ifll» 
mg  of  calcium  carbonate  or  phosphate,  with  a  nucleus  of  inspisaited 
mucus  in  most  instances.  The  calculi  may  be  fine  as  dust  or  as  hfgt 
as  an  almond.  Among  their  remote  piithologic  effects  are  fistulous  ocnb^ 
municalions  with  the  colon »  peritoneal  cavity,  and  stomach.  Atnffkj 
of  the  organ  is  frequently,  and  carcinoma  rarely,  associated. 

Etiologfy* — Pancreatic  calculi  presuppose  a  catarrhal  condition  df 
the  pancreatic  duct,  with  retention  of  secretion,  anomalies  of  the  pancr^ 
atic  secretionj  or  the  presence  of  cysts  or  some  other  form  of  obat 
of  the  pancreatic  <luct. 

The  sytaptoms  are  developed  when,  during  the  passage  of  the  stones 
along  the  duct  to  the  duodenum,  the  latter  excite  inflammation.  In  con- 
sequence, paroxysms  of  pain  occur  { pancreatic  colic)  that  are  usually 
attributed  to  gall-stones,  and  we  are  often  unable  to  differentiate  the  two 
conditions.  The  radiation  of  pain  along  the  lower  left  costal  border  to 
the  back  rather  than  to  the  right  side,  and  possildy  the  detection  of  free 
fat  in  the  stools,  or  glycosuria,  may  aid  markedly  in  the  diagnosis. 

Jaundice  is  usually  absent  in  pancreatic  colic.  Moreover,  the  findil^ 
of  characteristic  calculi  in  the  stools  is  entirely  confirmatory.  Soon  or 
late  emaciation  may  become  marked  in  calculi  of  the  pancreas. 

The  progtiosis  is  mainly  dependent  upon  the  associated  lesions  aad 
upon  certain  sequehe— pancreatic  cysts  and  chronic  pancreatitis. 

The  indications  for  treatineiit  do  not  differ  materially  from  tboee  rf 
hepatic  colic. 
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ACUTE  PERITONmS, 

Definitloti. — An  acute  inflammation  of  the  peritoneum.  Tke  con- 
dition may  he  primary  or  secondary.  CliniaUly,  two  varietiea— ^eoifil 
and  circumscribed — are  recognized,  while,  pathologically,  the  dianil  » 
classified  according  to  the  nature  of  the  exudate. 
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Anatomic  and  Phynohgic  Peculiarities. — The  surface  area  of  the 
peritoneum  is  quite  extensive,  being  almost  equal  to  that  of  the  skin- 
Fluids  of  all  sorts  are  rapidly  absorbed  by  the  peritoneum,  and  thus,  if 
thev  be  poisonous,  constitulional   infection   is  speedily  propagated. 

Pathology*— Upon  opening  the  abdomen  in  acute  general  peritonitis 
va::icular  injection  both  of  the  serous  covering  of  the  intestine  and  of  the 
parietal  layer  is  observed.  Even  in  the  most  recent  cases  the  coils  of 
intestine  may  be  feebly  glued  together  by  lymph,  while  in  those  of  longer 
duration  the  adhesions  are  quite  firm.  As  in  the  analogous  inflammation 
of  the  pleurae  or  pericardium,  we  distinguish  the  following  forms  patho- 
logically :  (a)  A  pla»tit'  or  Jihrinou^^  in  which  there  njay  be  also  a  small 
amount  of  serum  present.  (A)  Serfj-jUmitous  (comparatively  infrequent), 
chiefly  characterized  by  an  abundance  of  sero-fibrinous  fluid.  Addition- 
ally, the  coagulated  fibrin  forms  a  covering  for  the  parietal  and  visceral 
layers  of  the  peritoneum,  (r)  Pitruienf  (most  frequent).  The  amount 
of  inflammatory  exudate  varies  greatly,  and  is  frequently  enormous,  ex- 
ceeding 30  liters  (ijuarts).  Not  rarely  putrefactive  decomposition  of  the 
pus  occurs,  especially  in  perforative  and  puerperal  peritonitis,  giving  rise 
to  a  thin  fluid  that  is  gra3ish-green  in  color,  is  sometimes  distinctly  sani- 
0U8,  and  emits  a  gangrenous  odor.  Oflensive  gases  are  present  with  rela* 
tive  frequency.  These  may  come  from  the  intestinal  canal,  following  the 
track  of  perforations,  or  they  may  be  due  to  decomposition  of  the  puru* 
lent  exudate,  {d)  Ilvmorrhaijie.  This  form  is  common  in  cases  that  are 
of  a  cancerous  or  tubercuitms  nature,  though  it  also  occurs  in  acute  gen- 
eral peritonitis  of  traumatic  origin.  Tubercuhms  peritonitis  is  considered 
fieparately.  In  severe  types  of  the  disease  the  intestines  are  the  seat  of 
morbid  changes.  Their  walls  are  often  thickened  on  account  of  inflamma- 
tory edema,  while  at  the  same  time  their  muscular  coat  is  also  weaki?ned 
— even  to  absolute  paralysis — allowing  of  a  greater  or  less  degree  of 
tympanitic  distention  of  the  howel. 

The  different  pathologic  varieties  above  described  may  be  limited  to 
definite  portions  of  the  peritoneal  sac,  when  they  are  termed  **  encapsu- 
lated "  or  localized  acute  peritonitis  {vide  mipray  In  localized  purulent 
peritonitis,  further  extension  of  the  process  is  arrested  by  the  rapid  forma- 
tion of  circumscribed  aclhesions  due  to  the  exudation  of  lymph  ;  there 
are  also  undoubted  instances  of  circumscribed,  aplastic  peritoneal  ab- 
scesses. The  milder  forms  of  limited  plastic  and  sero-fibrinous  perito- 
nitis pursue  a  slower  course  than  the  purulent  variety,  and  as  commonly 
lead  to  the  development  of  finn  adhesions  {adhemve  peritomti»y  Since 
the  histologic  changes  in  acute  peritonitis  do  not  differ  from  those  ob- 
served in  other  inflammations  of  serous  membranes,  the  reader  is  referred 
to  the  section  on  Pleurisy  for  their  consideration. 

Etiology, — ^The  irritants  causing  acute  peritonitis  may  be — {a)  Or- 
ganized inJlaiiimatorf  agemts  (organic  irritants).  These  may  be  specific 
and  non*specific.  Among  the  non-specific  agents  are  the  pyogenic  bac- 
teria. Grawitz  has  shown  that  the  latter  can  only  cause  peritonitis  under 
certain  conditions ;  they  excite  the  disease  when  injected  into  the  perito- 
neal cavity  or  when  poured  out  from  the  diseased  or  injured  membrane 
more  rapidly  than  the  peritoneal  tissue  can  dispose  of  them  ;  also  when  the 
epithelial  layer  has  from  any  cause  been  removed.  Absorption  may  be 
interfered  with,  while  the  pyogenic  micrococci  continue  to  enter  from  the 


912 


DISEASES  OF  THE  DIGESTIVE  SYSTEM, 


bowel  or  other  viscera  m  great  iiiuubers.  Unforruuately,  the  cli&icil 
practitioner  often  meets  with  cases  of  peritonitis  in  which  these  pjogenk 
organismsn  are  the  only  positive  agents.  These  essential  condittoni 
when  the  nienibraiie  is  wounded  by  the  perforation  of  gastric  and  inl 
ulcers,  and  nUo  in  perforation  of  the  gall-ldadder,  in  rupture  of  the  liver* 
kidneys,  and  spleen,  when  the  latter  are  the  seat  of  abscesses^  an*!,  with 
uncommon  frerjnency,  in  appendici tides  with  purulent  inflammation  tn 
the  ovaries,  and  in  the  Fallopian  tubes.  '*  There  are  instances  in  whick 
peritonitis  has  f<d lowed  rupture  of  an  apparently  normal  Graafian  fulUclc" 
(Osier).  It  has  been  experimentally  shown  that  non-specific  orgaai^ms 
that  are  non-pyogenic  are  incapalde  of  causing  peritonitis  unles*  tie 
gerosa  is  injureil.  Death  may  result  from  the  injection  into  the  periioiiial 
aac  of  putiid  liquid  if  the  dose  be  large  enough,  but  it  is  practiaill?  tiie 
same  whether  the  fluid  is  injected  into  the  blood* stream  at  once  or  allowed 
to  find  its  way  into  the  peritoneal  cavity,  and  the  result  follows  nearly  as 
quickly  in  the  one  case  as  in  the  other**  (Monilin).  The  rapid  absoq^ijoa 
of  liquid  substances  gives  full  opportunity  for  the  phagoc»ytic  act  ton  of 
the  white  blood-corpuscles.  Among  specific  organic  irritants  the  tuhtrck 
haeiUu9  deserves  especial  mention,  though,  as  before  intimated,  a  disciift^ 
sion  of  its  characteristics  is  not  in  place  here*  The  Mtreptococewg  p^^- 
enes  is  probably  responsible  not  only  for  many  cases  of  puerperal  pt^nto- 
nitis,  but  also  for  many  of  the  post-operative  variety.     Moi  -  :  ily 

than  the  streptococcus,  however,  has  the  staphyloeoecus  py**y'  "i 

(or  albuH)  been  found  in  such  instances. 

T h e  h m *teritt m  €*oii  c •  o m m tt n e  ( al  w ays  p r esen t  in  the  i n test i nal  i  i  ai-  ^  ?  i ^ 
most  freijuently  the  leading  factor  in  peritonitis  of  intestinal  origin,  and. 
I  believe,  also  in  that  form  following  operations  upon  the  ap|kenilix. 
Occasionally  other  organisms,  as  the  pneumococcus,  the  bacillus  of  Fried- 
lam  ler,  or  tlie  bacillns  pyocyanetis,  have  been  found.  Osier  ^v^Yt  i  ca0e 
in  which  the  amrba  mil  was  found  in  the  thin,  fibrous  peritoneal  eflfusioHr 
Patients  have  been  known  to  die  of  septicemia  after  operations  on  the 
abdomen  (secondary  infection),  without  any  detectable  evidcncr  of  ptri- 
tonitjs. 

{b)  Chemical  Irritants. — These  are  rather  numerous  and  varii**!,  tb«ni^h 
all  produce  tlieir  eflTect  in  one  of  two  ways.  First  and  most  frei|iirtilif, 
the  irritant  acts  upon  the  membrane,  exciting  an  exudation  of  lympli. 
In  this  instance  constitutional  intoxication  is  secondary.  Secondly,  tlie 
chemical  irritant  may  he  rjuickly  absorbed  and  produce  systemic  intoxica- 
tion immediately- 

{c)  Mechanical  initants,  as,  for  example,  a  hernia»  which  may  pi 
a  localised  peritonitis. 

{d)  Peritonitis  may  be  due  to  a  direct  extension  of  inflammation 
the  intestinal  tract  or  other  adjacent  organs.  In  the  majority  of  instanoif 
this  variety  is  protet^tive  in  character  and  results  in  locJil  ttdheBiondi.  I 
have  seen  a  few  undoubted  instances  of  peritonitis  secondary  to  pleQiiiT 
in  which  the  irritants  presumably  found  their  way  from  the  plciirm  ta  tfce 
peritoneum  along  the  course  of  the  lymphaties  in  the  diaphra^. 

(e)  The  disease  very  rarely  occurs  idiopathicalJy :  some \% hat  mun-  fre- 
quently it  appears  as  a  rheumatic  condition,  and  then  it  is  usually  attrilH 
uted  to  exposure  to  cold  or  w*et.  These  so-called  idiopathic  caws  if© 
probably  instances  of  cryptogenetic   infection.     As  in  other  iofiumiia- 
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tiuns  uf  serous  membranes,  so  peritonitis^  may  be  sccomlary  to  chronic 
Bright's  disease.  In  such  ca^es  the  special  irritants  reach  the  membrane 
either  from  the  intestinal  canal  or  throuorh  the  i^eneral  circulation. 

Clinical  History. — The  sym|>toms  are  both  of  a  local  and  a  general 
nature.  In  sthenic  cases  of  perforative  peritonitis  they  occur  simul- 
taneously with  great  severity  and  suddenness.  On  the  other  hand,  in 
asthenic  cases,  such  as  occur  frec[uently  in  those  already  afflicted  with 
some  serious  disease  that  is  apt  to  result  in  perforation  (for  example, 
typhoid  fever),  both  the  local  and  constitutional  symptoms  are  more  or 
less  masked  by  the  disturbances  due  to  the  primary  affection,  A  pa  in, 
circumscribed  absees?ies  of  the  peritoneum  often  lead  to  diffuse  suppura- 
tive peritonitis,  and  the  change  may  take  placid*  so  insidiously  as  to  defy 
detection.  These  anomalies  from  the  typical  onset  and  course  of  the 
disease  are  by  no  means  exceptional,  and  should  ever  he  distinctly  borne 
in  mind  by  the  physician. 

Local  Symptoms.— Among  these,  pam  is  the  chief.  At  the  commence- 
ment its  seat  of  greatest  intensity  corresponds,  in  most  instances,  with 
the  seat  of  origin.  Hence  the  character  of  the  causal  disease  is  often 
betrayed  by  the  location  of  the  chief  pain.  For  instance,  if  this  ap- 
pears in  the  region  of  the  stomach  and  is  referred  to  the  back  or  shoul- 
ders, we  would  think  of  gastric  ulcer :  if  in  the  ileo*cecal  region,  of  ap- 
pendicular disease ;  and  so  on.  It  follows  that  <(uite  commonly  the 
severest  pain  is  in  the  lower  half  of  the  abdomen.  It  is  almost  constant, 
increases  in  seventy,  and  finally  becomes  general  and  excruciating  ;  it 
is  also  much  increased  by  deep  respirations^  by  pressure,  and  by  bodily 
movements.  It  remits,  but  docs  not  intermit,  though  it  may  be  slight 
in  asthenic  cases.  Here  the  patient  is  excessively  weak,  while  his  sen- 
sibilities are  greatly  blunted.  Gustro-intestinal  symptoms  are  prominent, 
more  particularly  vomiting,  wliich  occurs  early  and  is  apt  to  recur  with 
relative  fret|uency.  It  may  follow  the  taking  of  food,  though,  in  my 
own  experience,  it  has  more  fre([uently  taken  place  sfKmtaneously  ;  the 
vomitus  then  consists  of  a  watery  liquid  greenish  in  cohir  and  contain- 
ing mucus.  In  rare  instances  the  matter  vomited  is  a  dark-brown 
liquid.  Vomiting  may  sometimes  be  absent,  however,  owing  to  the 
presence  of  marked  asthenia  or  coma.  Eructations  are  common,  and 
constipation  is  usually  present.  On  the  other  band,  there  may  either 
be  diarrhea  throughout  the  disease  or  this  symptom  may  often  precede 
the  constipation.  (Jonstipation  is  due  chiefly  to  a  weakened  condi- 
tion of  the  muscular  coat  of  the  intestine,  while  the  diarrhea  is  to  be 
ascribed  to  an  increased  peristalsis  due  to  intestinal  catarrh.  The  apex 
of  the  heart  is  elevated  ;  the  tongue  at  first  is  furred  and  moist,  and 
later  it  is  dry,  brown*  and  often  fissured. 

Constitutional  Symptoms* — At  the  onset  the  patient  in  asthenic  eases 
is  seized  with  a  rigor  that  may  be  reiieated.  The  shock  sustained  by 
the  nervous  system  in  acute  peritonitis  is  most  intense:  the  temper- 
ature rises  immediately,  though  it  does  not,  as  a  rule,  attain  to  a  high 
f>oint,  and  it  fre(|uently  presents  a  curve  more  or  less  characteristic  of 
suppuration.  The  rectal  temperature  is  often  relatively  high ;  the 
respirations  are  shallow  and  much  accelerated,  ranging  from  thirty  to 
forty  per  minute.  We  have,  as  factors  to  account  for  this  increased 
frequency,  («)  a  crowding  upward  of  the  diaphragm,  (//)  the  greatly  en- 
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fee  bled  heart,  and  {*')  tlie  pain  occasioned  by  throwing  the  dUphngiD 
into  action*  The  heart  early  be<'omes  excessively  weak,  and,  as  vow 
be  expected,  the  pulse  is  rsipid,  small,  and  soft.  The  pulse  toward  tfct 
close  becomes  exceedingly  fre<|uent  (130  to  150  bents  per  minute)  and 
is  almost  imperceptible  ;  during  the  early  stages  the  pulse  ranges  from 
100  to  130.  Giber  evidences  of  more  or  less  marked  circulatory  ooJ* 
lapse  soon  manifest  themselves.  The  patient  wears  an  anxious  imeiil 
expression,  the  eyes  are  sunken,  the  features  pinched  and  cool,  the  lip 
cyanotic,  and  the  extremities  are  likewise  cold  and  somewhat  livid.  The 
patient  invariably  assumes  the  supine  position,  with  the  lower  exlrem- 
itiea  drawn  up,  so  as  to  lessen  the  tension  of  the  abdominal  muscled^  and 
thus  to  secure  the  greatest  possible  comfort-  The  urine  is  sicantj,  high* 
colored,  anil  contains  indican.  There  may  be  a  retention  of  urine. 
though  more  often,  perhaps,  micturition  is  more  frequent  than  in  normal 
health.  Marked  nervous  symptoms  do  not  appear:  indeed,  the  mind 
usually  remains  quite  clear  to  the  close.  Moderate  deliriunu  howef«r, 
which  sometimes  gives  way  to  mibi  stupor,  is  met  with  occasionally. 
In  conuectjon  with  these  facts  it  should  be  pointed  out  that  in  the 
asthenic  form  of  acute  peritonitis  the  constitutional  features  differ  from 
those  above  described,  TIr*  temperature  is  usually  subnormal  (except 
in  the  rectum),  the  pulse  is  exceedingly  feeble  and  running,  and  the 
signs  of  collapse  are  well  marked  from  the  onset. 

Physical  Signs. —  fnspef^fion  reveals  the  gradually  increasing  abdom- 
inal distention,  that  frequently  becomes  excessive  if  the  intestiuai  walb 
are  more  or  less  completely  paralyzed.  Often  the  amount  of  c^fTu^ion 
soon  liccomes  large,  when  the  abdomen  appears  widened.  The  dcgit* 
of  distention  bears  a  definite  relation  to  the  severity  of  the  inilaniiDatofT 
process,  and  is  in  inverse  ratio  to  the  development  of  the  abdaoiinal 
muscles.  Thus,  when  the  latter  are  poorly  developed  or  greatly  relaxed 
the  expansion  is  enormous.  On  the  other  hand,  when  they  are  &troag 
the  muscles  are  apt  to  be  quite  tense,  permitting  of  a  relatively  sJiflil 
enlargement;  the  ahilomen  may  even  show  a  small  concavity,  in  whidl 
case  the  walls  are  of  a  board-like  hardness.  The  cardiac  apex-beal  ii 
displaced  upward  iind  outward,  occupying  the  fourth  interspace. 

Pidpntitjti  elicits  extreme  tenderness,  more  particularly  in  the  iricintiT 
of  the  umbilicus.  In  not  a  few  instances  of  acute  peritonitis  have  I 
been  able  to  detect  a  di??tinet  friction-rub.  IVrcu.ssion  gives  everywhere 
an  exaggerated  tympanitic  note.  There  is  often  an  absence  of  liver* 
dulness  in  the  mammary  line,  and  rarely  aK^o  it  is  ab.si^nt  in  the  mid- 
axillary  line.  In  pneumo-peritoneum,  resulting  from  perforation  of  the 
gut  or  stomach,  we  often  meet  with  an  absence  of  liver-dulne^,  esjw*cUlly 
when  a  large  purulent  effusion  coexists.  It  is  to  be  remetnbeml,  how- 
ever, that  a  great  iliminution  in,  or  even  the  total  eifacement  of,  the  dtdl 
area  may  be  caused  by  coils  of  intestine  forcing  their  wav  up  bt'twecn 
the  anterior  surface  of  the  organ  and  the  inner  surface  of  the  abdominil 
wall.  Owing  to  the  fact  that  the  diaphragm  is  pushed  up,  both  the 
upper  anil  lower  lines  of  hepatic  dulness,  when  present,  are  correspcmd- 
ingly  higher  than  normal.  To  the  left  we  find  the  lower  level  of  cardiac 
dulness  as  high  as  the  fifth  v\\k  the  heart  being  pushed  upward  in  id- 
vanee  f»f  the  diaphragm.     Splenic  dulness  is  quite  often  oblitrratt**! 

By  means  of  pfreussioiiy  sooner  or  later,  fluid  effusions  are  u*iu 
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detectable  in  asthenic  cases.  On  the  other  hanJ,  there  may  be  in  mark- 
edly asthenic  cases  a  very  slight  amotint  of  liquid  exudation,  that  is 
often  too  email  to  admit  of  detection.  When  the  effusion  is  considerable 
in  quantity  there  is  duloess  un  percussion  over  the  most  dependent 
parts;  when  tympanitic  distention  is  excessive,  however,  even  ti  copious 
effusion  fUMV  be  so  effectually  hidden  as  to  elude  discovery  in  this  way. 
I  have  already  reported  one  such  instance.'  On  account  of  the  painful 
character  of  the  illness  the  patient's  position  cannot,  in  the  majority  of 
instances,  be  changed.  When,  how^ever,  the  decubitus  can  he  altered 
the  line  of  dulness  w^ll  be  found  to  be  movable,  but  the  degree  of  mo- 
bility varies  exceedingly,  depending  upon  the  extent  of  the  peritoneal 
adhesions  present.  The  eftused  material  is  partly  contained  in  pouches, 
giving  rise  to  areas  of  circumscribed  didness,  nnd  these  must  not  be 
mistaken  for  the  lesions  of  a  localized  peritcmitis. 

Cotirsc  and  Prognosis,-— *Astbenic  forms  of  peritonitis  are  perhaps 
invariably  fataL  Though  the  local  symptoms  and  signs  are  not  marked, 
the  characteristic  evi<lence&  of  collapse  appear  almost  immediately  and 
grow  in  intensity  to  the  end.  The  duration  in  sthenic  ciises  rarely  ex- 
ceeds one  or  two  days;  in  asthenic  cases  it  is  longer,  lasting  from  four 
or  five  to  six  or  eight  days.  Death  sometimes  occurs  quite  suddenly, 
owing  to  cardiac  exhaustion  or  paralysis.  Although  most  instances  are 
dynamic  in  the  early  stages,  acute  diffuse  peritonitis  assumes  a  markedly 
adynamic  form  in  the  later  stages,  the  cases  terminating  in  fatal  collapse. 
The  eliniea!  peculiarities  and  the  course  of  an  individual  rase  sire  greatly 
inBuenced  by  the  etiology.  Acute  general ixed  peritonitis  arising  from 
perforative  appendicitis,  from  perforation  of  a  gastric  ulcer,  or  from 
external  injuries  is  usually  of  a  severe  type  and  proves  quickly  fatal. 
Prompt  operative  interference,  however,  is  powerful  in  saving  life  in  a 
small  percentage  of  the  latter  class.  When  the  disease  is  traceable  to 
rheumatism  or  exposure  recovery  may  take  place.  A  case  occurred  in 
my  own  practice  in  which  acute  sero-fibrinous  peritonitis  with  consider- 
able effusion  was  associated  with  acute  articular  rheumatism  and  organic 
lesions  of  the  aortic  segments  ;  the  patient  recovered. 

Acute  generjilized  peritonitis  may  not  infrequently  merge  into  a  chronic 
condition ;  this,  however,  will  receive  separate  consideration  in  ita 
proper  place. 


LOCiU2;ED   OB  PARTIAL  PERITONITIS. 
(  €iretim$€rihed  Feritfm  it  is,  ] 

This  is  a  localized  form  of  inflammation  of  the  peritoneum  that  is 
coextensive  only  with  the  serous  covering  of  single  organs,  and  involves 
a  limited  portion  of  the  membrane.  Hence,  to  the  various  forms  of  cir- 
cumscribed peritonitis  sucii  terms  as  periliepatitis,  perisplenitis,  peri- 
nephritis are  applied.  The  condition  is  found  in  its  most  important 
form  in  appendunfi»,  hut  the  points  that  are  cbaracteristic  of  localiza- 
tion in  this  disease  have  been  mentioned  elsewhere  {^'ide  Appendicitis,  p. 
817).  Local  peritonitis  mtiy  also  be  caused  by  a  careiTiomutous  growth. 
Pi/o*p}feu}Hotftrirax  )tultp/trenh'u»  is  the  term  applie<l  to  a  circum- 
scribed peritoneal  abscess  containing  air,  situated  between  the  liver  and 

^  IfUematioHol  Mtdicai  Ciiniaij  vol  ill.  second  series^  p*  82. 
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diapbragm.      The  condition  ia  described  under  the  heading  Acute  Piri- 
hepatitis  (p.  873). 

Loral  pdrie  peritunlth  (perimelritis)  is  the  most  frequent  variety, 
and  is  secondary,  as  a  rule,  to  inflammation  about  the  uterus,  Fallopjan 
Its  consideration,  however,  must  be  left  to  special 


d 


I 


tubes,  anil  ovaries 
works  on  ^yuecology 

Sytflptoms. — The  loral  clinical  features  do  not  differ  from  those 
described  under  the  d  iff  rise  form,  but  their  area  of  distribution  la 
more  or  less  strictly  limited  to  definite  regions.  By  eliciting  the  physical 
signs  with  care  fluid  cnllectious  are  sometimes  denionstmble  The 
eomtitutwnal  sii/mptomi*  are  likewise  similar  in  character,  tliough  U^ 
marked  than  those  belonging  to  the  diffuse  variety.  There  may  be 
rigors,  and  pyemic  symptoms  appear,  together  with  the  teioperature- 
curve  peculiar  to  this  condition.  The  danger  of  involvement  of  tlif 
general  peritoneal  cavity  as  the  result  either  of  rupture  or  of  an  exten- 
sion of  septic  inflammation  is  a  constant  menace.  When  the  [»eritonitis 
remains  localized  these  eases  may  pursue  a  subacute  or  even  a  chrotiic 
course,  though  in  most  instances  the  constitutional  disturbance  become* 
grave  at  hist. 

Dia^^osis. — In  attempting  to  diagnosticate  acute  generalizeil  pt-ri- 
tonitis  it  is  <if  great  importance  for  the  clinician  to  keep  in  remerabrancc 
the  stlieuic  and  asthenic  forms  of  the  affection.  The  character  and 
gravity  of  the  symptoms,  both  general  and  local,  are  such  as  to  render 
the  diagnosis  of  the  sthenic  form  entirely  easy.  Especially  Taluahle 
features  are  the  t'onstuHt  pain,  the  marked  tynipanif^  the  exctMivt  ten* 
derntf^s  under  pressure^  and  the  vomiting  at  infervah  of  n  grtenhk 
fluid  materiaL  Of  equal  importance  are  the  serious  general  disturbance 
previously  depicted,  and  in  particular  the  vool,,  Mharpvrud  featnrrM  and 
the  ever-invreaiiinii  weak  n  em  and  rapid  it  tf  of  the  piiht\  These  eliuieil 
manifestations  clearly  foreshadow  cardiac  exhaustion  or  fatal  eolUpae. 
When  the  cases  are  not  seen  until  the  advanced  stage  has  arrived,  liow* 
ever,  the  diagnosis  presents  many  difficulties.  Nothing  is  now  more 
important  than  the  consideration  of  the  history  from  the  time  of  oni^et,, 
also  of  the  previous  history,  with  a  view  to  determining  the  j>oim  of 
origin  and  the  probable  cause  of  the  disease  (usually  some  such  prinair 
disease  as  appendicitis  or  gastric  ulcer). 

The  smaller  number  of  cases  belonging  to  the  adynamic  type  aft 
from  the  start  extremely  difficult  of  diagnosis.  Here  a  history  of  tfce 
causal  fiictor,  the  presence  of  moderate  tenderness,  and  augmenteil  ten* 
sion  of  the  abdomen,  with  profound  collapse,  would  point  strongly  lo 
this  condition.  It  must,  however,  be  confessed  that  a  positive  npinion 
is  often  unwarranted,  owing  to  the  absence  of  such  clinical  indieatioa^^ 
as  have  been  before  me nt leaned*  ^^H 

Differential  Diagnosis. — IIt/»ten'c  peritonitis  (so  called)  Fimulate*^^^ 
every  leading  partictdar  the  genuine  form  so  closely  as  to  make  the  dis- 
tinction an  insurmountable  difficulty,  unless  there  be  present  other  hyi^. 
teric  manift^stations.  In  my  experience  the  tenderness  has  been  out  of 
proportion  to  the  gravity  of  the  constitutional  disturbance.  The  patient 
often  complains  bitterly  before  the  abdomen  has  been  touched ;  on  the 
other  hand,  when  his  attention  has  been  otherwise  engaged  firm  and 
prolonged  pressure  can  be  made. 
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Acute  generalized  peritonitis  occstsiouidly  supervenes  on  ti/phoUfevtr^ 
In  such  cases  it  is  caufied  eitlier  by  ]>erforatiun  of  the  intestine  or  by  a 
diri'ct  extension  of  inHamiuation  tVinn  n  deep  typhoid  ulcer*  If  con- 
ficiousuess  be  retained,  sudden  severe  pain,  tenderness  followed  by  ex- 
cessive tympany,  and  signs  of  collapse  will  establish  the  diagnosis* 
Peritonitis,  however,  develops  more  often  in  those  grave  cases  of  typhoid 
that  are  attended  with  coma,  marked  ineteorisnu  and  profound  adyujimia, 
and  under  such  conditions  it  often  remains  unrecognized  (vide  Typhoid 
Fever,  p.  35). 

In  acute  enteric  eatnrrh  the  nieteorism  and  sensitiveness  under  press- 
ure are  usually  less  pronounced;  the  disease  also  lacks  the  marked  con- 
stitutional fsyuiptouis  of  acute  peritonitis.  The  pain  is  colicky,  is  cha- 
racterized by  exacerbations,  and  even  intermits  in  entero-eolitis,  while 
it  is  constant  in  ]>eritonitis.  The  pain  in  acute  enteric  catarrh  is  often 
followed  by  diarrheal  stools. 

Intestinal  evlir  is  distinguished  from  peritonitis  by  the  flatulence,  the 
borborygmi,  and  the  wandering  pain  in  the  absence  of  ail  other  phe- 
nomena* 

lifummaiimn  of  the  abdominal  nmseleft  excites  pain,  which,  however, 
is  superficially  located  (the  disease  being  an  siifection  of  the  muscular 
layer),  and  is  freijuently  associated  w  ith  rheumatism  in  other  parts  of  the 
body.     There  may  also  be  a  clear  history  of  previous  rheumatic  attacks. 

Titbal  pri'fjHauf'i/((^fter  rttpfifre)  has  also  been  ctoi founded  with  acute 
peritonitis,  hut  its  differential  diagnosis  is  fully  iliscussed  and  must  he 
looked  for  in  special  works  on  gynecology  and  obstetrics, 

liuptitre  of  an  abdimiinal  aneK-rjfSitt  and  tmbolimn  of  the  miperior 
west-nterie  arten/  are  also  conditions  that  give  rise  to  peritonitie  symp- 
toms—met  corism,  recurrent  vomiting,  and  collapse— all  appearing  with 
explosive  violence. 

Acute  generalized  peritonitis  in  its  symptomatology  bears  a  close 
Tesemblance  to  acute  intestinal  obstruction,  and  the  discriminating 
points  liavi'  already  been  tabulated  {ride  p»  8*?! ). 

ProgftiOSis. — General  ^suppurative  peritonitis  is  almost  invariably 
fatal.  Umler  the  present  improved  methods  of  dealing  with  the  affec- 
tion, however,  it  may  be  confidently  expected  that  the  mortality-irate 
will  he  lessened  in  the  near  future.  Perforative  and  puer|peral  |>eriton- 
itis  offer  the  most  unfavorable  prognosis,  while  that  form  due  to 
extension  of  inflammation  promises  the  most  favorable  outcome.  In 
localized  forms  of  the  disease  timely  operative  interference  has  saved 
many  lives.  Death  may  he  caused  either  by  the  primary  shock  or  by 
cardiac  e.xhaustion. 

Sef/nche.~If  recovery  shouhl  take  place,  the  inevitable  result  is  the 
formation  of  adhesiona  and  fibrous  bautls,  the  contraction  of  which  may 
caiisf  cno  strict  ion  of  the  bowels,  bile-ducts,  and  other  structures. 

Treatment* — Hygienic  amd  Dietetic— The  patient  shouhi  be  placed 
in  the  position  that  will  give  him  most  comfort,  and  should  be  kept  ab- 
solutely undisturbed-  The  sick-room  should  be  of  good  size  and  well 
ventilated;  the  temperature  should  be  kept  at  from  i35*^  to  70°  F. 
(l^.S^'-iLl^  C/).  The  diet  demands  t-iireful  attention.  Pancreatized 
milk  in  accurate  dosage  (^iv-vj— 128.0-192,0 — every  two  hours)  should 
be  adtninistered,  and  if  the  stomach  w^ill  not  bear  the  introduction  of 
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nourish  merit,  recourse  sboul  J  be  had  to  rectiil  alimentatioD.     Uilier  ^ 
digested  liquid  food-stuffs,  U5  uieat-jiiices,  may  also  be  allowed. 

MedicmaL — Formerly  the  upiutQ  method  of  treatment,  first  insti- 
tuted bj  the  lute  Aloniio  Clarke,  was  the  one  followed  by  the  bulk 
of  the  profession.  His  plan  was  to  administer  ^  gr.  (0.0324)  of  mar- 
phin  or  its  equivalent  (gr.  ij— 0.129)  of  opium,  and  repeal  the  diite 
every  two  hours  until  the  respirations  were  lowered  to  ren  or  twelve  per 
minute.  The  pupils  were  then  observed  to  be  contracted^  the  puUe 
from  76  to  80>  the  pain  relieved,  und  peristalsis  arrested.  Thiu  Utter 
effect  was  obtained,  even  though  in  the  case  of  some  patients  larger 
doses  of  opium  than  here  indicated  were  necessary ;  in  others  smarler 
doses  suthced.  The  bowels  were  absolutely  let  alone.  It  is  explaiued 
that  in  favorable  cases  the  bowels  moved  .spontaneously  at  the  end  of 
one  week,  and  that  the  patient  then  entered  upon  coovalescence.  This 
method  of  treatment  is  at  present  adhered  to  only  by  the  ultra-conserv- 
ative element  of  the  profession.  Among  those  authors  who  recommend 
opium  as  the  most  efficient  measure  in  the  treatment  of  this  disease 
many  still  advise  against  the  immoderate  dosage  previously  so  generally 
administered,  but  employ  just  enough  to  keep  the  patient  well  under 
the  infJuerice  of  the  drug. 

The  leading  mode  of  treatment  to-day  consists  in  the  use  of  9aime 
pttrffativea^  exhibited  in  divided  doses  in  concentrated  solution  (5}-ij — 
4.0-8.0 — every  two  or  three  hours)  until  several  copious  serous  dii- 
charges  occur  daily  ;  this  effect  is  to  be  maintained  until  the  local  ooo- 
dition  shows  decided  improvement.  Purgatives  do  good  when  given  ill 
this  manner  by  causing  a  rapid  exosmosis  of  serum  from  the  blocid-vee- 
sels  of  the  intestines,  by  removing  the  collateral  edema,  and  by  indi- 
rectly relieving  the  congestion  of  the  peritoneJim,  thus  promoting  a 
rapid  absorption  through  the  latter  membrane.  By  increajsing  the  peri- 
staltic movement  they  also  diminish  the  danger  of  peritoneal  adhmaoi* 
The  remedies  to  be  selected  will  depend  upon  two  primary  considenh 
tions :  first,  the  etiology  of  the  individual  case  (whether  a  communica- 
tion has  or  has  not  been  established  between  the  peritoneal  cavity  and 
the  bowel),  or  an  intra'peritoncal  abscess  or  abscess- cavity  in  one  of  tlie 
abdominal  viscera  ;  and  seeondh/^  the  type  of  the  case,  whether  sthenic 
or  asthenic.  If  perforation  is  known  to  have  taken  place  or  the  oc^'ar- 
rence  of  this  accident  is  strongly  suspected,  a  prompt  laparotomy,  fol- 
lowed by  the  free  use  of  salines,  is  the  proper  treatment.  After  the 
primte  vhc  have  been  looked  after  by  the  surgeon,  salines,  for  the  reasons 
before  stated,  are  to  be  used  with  a  free  hand.  For  a  like  reason  they 
are  most  serviceable  in  peritonitis  due  to  extension  of  the  inflammatioa^ 
and  also  in  the  puerperal  form.  If  the  patient  be  robust,  with  a  fall, 
tense  pulse,  we  may  begin  the  treatment  by  the  use  of  mercury »  tie 
best  preparation  being  calomel,  exhibited  in  fractional  doscA  (gr.  as — 
0.0324 — every  hour)  until  its  purgative  action  is  obtained  ;  tbia  is  to  bt 
followed  by  the  salines.  The  object  of  the  calomel  treatment  is  to  d^ 
fibrinate  the  exudation  as  well  as  the  blood  of  the  patient.  Indicaliaot 
demanding  the  opium  treatment  do  not  often  present  themselves,  Wlfn, 
however,  the  vital  forces  are  profoundly  depressed,  as  shown  by  iht 
syinptonis  of  collapse,  and  there  is  not  even  a  reasonable  atispicioti  of 
perforation^  then  opium  should  be  tried,  but  not  in  the  heroic  tl< 
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formerly  advocated.  Enough  only  should  Le  given  to  obtain  the  physi- 
ologic effect  of  the  drug  in  a  mudcmte  degree.  Again,  if  the  evidences 
of  perforation  into  the  general  peritoneal  cavity  are  complete  and  com- 
petent surgical  skill  is  not  at  band*  large  doses  of  morphin  are  imper- 
titive,  with  a  view  to  relieving  paiiu  keeping  the  patient  at  absolute 
rest,  and  sustaining  the  heart  against  the  exhausting  effect  of  sbock. 
The  bowels  should  now  be  relieved  by  simple  large  enemata. 

Local  Treatmeiit. — At  the  onset,  if  the  patient  he  strong,  from  twenty 
to  thirty  leeches  are  to  be  applied  to  the  abdomen.  In  cases  in  which 
meteoric  distention  is  not  great  I  have  also  made  repeated  trial  of  the 
following  ointment  with  gratifying  results  : 

^.   UngJchthyoL,  Sj    (32.0); 

Ung.  belladonneD,  Sss  (16.0); 

Ung.  bydrarg.,  q.  b.  ad  sij  (64.0).^ — M. 
Sig,  Apply  t.  i/d. 

In  order  to  relieve  the  tympany  turpentine  stupes  are  serviceable. 

I  have  also  had  moderately  good  resolts  from  tbe  use  of  the  long  rectal 
ttibe  (soft  esophageal)  in  treating  the  same  symptom.  Injections  con- 
taining turpentine  should  be  tried,  as  in  the  following  combination : 

^^.  Turpentine,  3ij  (     8.0); 

Ox-gall,  5ij  (     H.O); 

Milk  of  asafetida,  5iv  (128.0); 

Wartn  water,  Jvj  (192.0). 

Pnncturing  the  abdomen  with  a  hypodermic  needle  in  order  to  re- 
lieve tympany,  as  recommended  by  Loomis,  may  also  be  resorted  to, 
though  I  have  had  no  personal  experience  with  this  measure. 

Pain. — ^No  matter  what  general  plan  f»f  treatment  is  pursued,  the 
pain  must  be  relieved  by  opium  in  some  form.  Thirst  is  to  be  relieved 
by  chipped  ice,  over  which  a  little  bnindy  may  be  sprinkled.  The 
vomiting  is  best  treated  by  carbonated  water  exhibited  in  small  quan- 
tities, or  by  iced  champagne  similarly  administered.  One-drop  doses 
of  creasote  are  also  of  value- 


CHROmO  PERITONITIS. 

Definition. — Chronic  inflammation  of  the  peritonetim. 

Pathology  and  Etiology. — The  anatomic  characters  presented 
by  different  cai^es  are  greatly  varied,  though  for  convenience  of  study 
they  may  be  considered  under  two  divisions  (as  in  the  acute  form) :  1. 
Local  ;  2.  GeneraL  The  latter  may  be  (a)  AdheaiTe,  when  tbe  [peritoneal 
layers  are  inseparable  and  indistinguishable,  with  an  obvious  thicken- 
ing, and  the  intestinal  coils  are  everywhere  seen  to  be  grown  together. 
The  cause  is  usually  a  previous  acute  attack,  and,  doubtless  with  great 
relative  fre^juency,  the  condition  is  produced  by  the  acute  progressive 
farm  (Mikulicz),  which  is  localized  at  the  start.  Rheumatism  is  also  an 
occasional  factor,  and  a  mild  variety  of  adhesive  peritonitis,  con^ned,  a8 
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a  rule,  to  small  circumscribed  areas,  may  be  engendered  by  the 
used  for  tappiog  in  as^cites. 

(/))  ProliferatiTre  PeritonitiB. — ''  The  essential  anatomic  feature  Ugrett 
thickening  of  the  peritonea!  layers,  usually  without  much  adbc«i0li" 
(Osier),  It  has  been  found  to  be  associated  with  cirrhosis  of  the  itom- 
ach,  liver,  and  other  abdominal  organs.  The  amount  of  liquid  effnsioa, 
varying  in  composition  from  aeriim  to  pus,  is  usuiiHy  moderate^  lUil  it 
may,  owinuj  to  adhesions,  be  loctilated.  The  omentum  id  somrttm^^ 
rolled  up  in  the  form  of  a  massive  cord,  with  its  lung  axis  in  the  tmo*- 
vcrse  direction.  In  an  autopsied  ease  of  chronic  peritonitis  sppariftitlv 
secondary  to  hepatic  cirrhosis  I  observed  in  the  thickened  membrane 
numerous  small  hard  nodules  that  were  at  the  time  regarded  as  being 
tuberculous  in  nature.  It  is  to  be  pointed  out,  however,  that  a  number 
of  cases  of  pseudo-tuberculosis  have  been  recently  reported.  In  heveftl 
of  these  an  operative  incision  was  followed  by  recovery,  and  this  was  put 
down  as  a  cure  of  tuberculous  peritonitis  till  the  microscope  showed  tile 
nodules  to  be  fibrous.  Amouf^  etiologic  factors  chronic  alcoholism  eCanJi 
first.  In  one  ease  that  I  saw,  acute  followed  by  chronic  rheuisalim 
seemed  to  be  the  only  assignable  cause.  The  condition  is  same^Amm 
secondary  to  chronic  nephritis. 

(r.*)  Cancerous  Peritonitis. — Quite  often  in  connection  with  canoeroos 
growths  in  the  peritoneum  a  well-tiiarked  peritonitis  is  evident.  There 
may  be  a  liquid  exudation,  whicli  is  apt  to  be  bloody  and  chylous. 

(d)  Chronic  Tuberculous  Feritomtis. — This  is  the  most  important  ?ari* 
ety.  The  inflammatory  lesions  are  tjUJte  pronouuced,  as  a  rule,  and  lead 
to  marked  thickening  of  the  layers — changes  tluit  are  to  the  nake^i  eve 
identical  in  appearance  with  those  noted  under  the  preceding  forms,  bat 
which  on  histologic  examination  show  the  presence  of  tubercles  and 
caseous  degeneration.  The  amount  of  li«[uid  effusion  varies  with  to  wide 
limits,  and  is  usually  blood-stained.  The  fre*^uent  association  of  hefiaue 
cirrhosis  with  tuberculous  peritonitis  should  be  remarked-  From  tuber- 
culous peritonitis,  tuberculosis  of  the  peritoneum  is  also  to  be  distil- 
guished  clinically  ;  the  latter  may  be  acute  or  chronic,  and  the  lesioitf 
consist  in  the  deposit  of  various  sized  tubercles  without  much  oollateial 
inflammation.  Acutr*  and  chronic  tuberculosis  of  the  peritoneam  limre 
received  due  consideration  in  their  appropriate  place  (p,  309). 

(e)  "Chronic  Hemorrhagic  Peritonitis  ."—This  term  should  be  limiMd 
in  its  application  to  that  form  first  described  by  Yirehow,  in  which  ibm 
peritoneum  is  at  intervals  partly  covered  by  a  membrane  of  new  caa- 
nective  tissue  that  alternates,  as  it  were,  with  layers  of  hemorrl&agie 
extravasation.  A  similar  condition  results  from  the  frequent  Qte  of 
the  trocar  for  ascites. 

Chronic  Localized  Peritonitis. — This  is  of  frequent  oceurrencef  and  is 
confined  most  commonly  to  the  serous  covering  of  the  spleen,  liver.  aaJ 
certain  portions  of  the  bowel,  particularly  of  the  appendix.  The  condi- 
tion results  in  the  formation  of  firm  adhesions,  with  matting  of  the  ill' 
testinal  coils  and  fibrous  bauds.  It  Is  usually  the  se<{Uc1  of  Inn  11  ltd 
acute  peritonitis  occurring  in  connection  with  inflammatory  diseasei  of 
the  different  abdoniinsil  organs. 

Symptoms  of  the  General  Forms. — Whether  chronic  peritoailii 
follows  the  acute  form  or  not,  it  always  develops  insidioujily.    Mott 


I 


I 
I 

I 
{ 


CHROXIC  PERlTOyiTIS, 


921 


remain  quite  obscure,  anfl  not  a  few  are  totally  devoid  of  clinical  maui- 
fesiations.  When  the  latter  are  present,  however,  the  patient  complains 
of  dii5turbances  of  the  alimentary  tract,  and  especially  of  constipation. 
On  tbe  other  hand,  diarrhea  is  observed  in  tuberculous  peritonitis  from 
asisociated  intestinal  ulceration.  Rarely  pressure  on  the  coininon  duct 
or  portal  vein  gives  rit^e  to  obstructive  jaundice  or  ascites,  as  the  case 
may  he.  I  ^saw  an  instance  recently  in  which  compression  of  the  veins 
leading  to  the  lower  extremities  cause^l  unilateral  edema.  Subjective 
abdominal  sensations,  as  uneasiness,  oppression,  heat,  imd  pain  (often 
colicky  in  character)  are  experienced.  Sometimes  pain  is  entirely 
absent. 

General  symptoms  appear,  though  they  are  feebly  marked  as  a  rule. 
An  irregular  fever,  hectic  in  type,  is  occasinnally  observed.  Later,  in- 
creasing general  weakness  and  emaciation  become  rather  prominent 
clinical  features.  Some  of  these  phenomena,  however,  may  he  due  to 
associated  affections.  When  the  peritonitis  is  tuberculous  we  frequently 
see  clinical  evidence  of  the  causal  disease  in  other  parts  of  the  economy 
(vide  Tuberculous  Peritonitis,  p,  309), 

Physical  Signs, — Inspeetion  usually  shows  the  belly  to  be  slightly, 
though  uiiecjually,  enlarged.  As  in  acute  peritonitis,  so  here,  we  find 
the  belly  fiat,  or  even  concave  occasionally,  with  great  tension  of  its 
vails.  Fluctuation  is  sometimes  ohtjunable  over  limited  areas  only, 
since  the  Huid  is  not  free,  but  encapsulated.  The  coilcd-up  and  shrunken 
omentum  may  be  palpafJe  as  a  sausage-shaped  nia&^s,  and  thick  bands 
of  adhesion  may  also  not  rarely  be  felt,  in  diiFerent  places,  as  hard,  un- 
even masses  simulating  neoplasmata.  'Ihe ptTeusmou-dithieHit  varies  con- 
eiderahly  with  the  amount  of  effusion,  its  arrangement,  the  degree  of 
peritoneal  thickening,  as  well  as  with  the  character  and  locality  of  the 
fibrous  bands.  It  follows  that  in  some  cases  irregular  areas  of  tym- 
panitic percussion-resonance  and  of  dulness  are  to  be  found  side  by  side 
scattered  over  the  abdomen.  Obviously,  too,  changing  the  patient's 
posture  would  not  give  movable  dtduess,  owing  to  sacculation  of  the 
fluid,  A  marked  sense  of  resistance  is  experienced  on  percussion  over 
the  tiall  area,  Frirtmn-f remit  us  can  sometimes  be  elicited,  and  less  fre- 
quently friction-sounds  also  during  forced  lireathing. 

Syinptoras  of  Chronic  I^ocal  Peritonitis.^ — This  condition  is 
often  entirely  latent.  When  not  so,  the  most  characteristic  imlication 
is  constant  pain,  distinctly  colicky  in  niiture  and  often  quite  intense. 
The  physical  signs  are  negative,  as  a  rule.  Very  rarely  a  resistant,  ill- 
defined  mass,  corresponding  with  the  seat  of  greatest  pain,  cat»  be  felt, 
A  fibrous  band  may  be  so  arranged  as  to  form  a  snare  through  which  a 
knuckle  of  bowel  may  pass,  with  resulting  strangnlation,  Fitz's  analy- 
sis of  295  cases  showed  <t3  to  be  caused  in  this  way, 

IHagnosis. — That  form  of  chronic  |>eritonitis  (serous  or  grannlar) 
most  fref|UeTitly  seen  in  females  at  the  commencement  of  puberty  is  hard 
to  discriminate  from  tnberruhuM  peritmtitis.  since  the  latter  may  be 
more  or  less  latent.  Tuberculous  peritonitis  is  attended  with  fever, 
more  pain  and  tenderness,  and  there  is  a  tnore  rapid  accumulation  of 
the  exudate.  Again,  the  general  features,  debility  and  loss  of  flesh, 
progress  more  rapidly  than  in  granular  peritunitis.  The  detection  of 
conclusive  evidence  of  the  disease  in  persons  closely  related,  or  on  phys- 
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ical  examination  of  associated  pulmonary  or  pleural  lesions,  would 
der  the  diagDOsis  of  tuberculous  peritonitis  almost  certain.     lo  obfcure 
cases  the  guinea-pig  should  be  inoculated  with  the  exudate  (see  Pleu- 
risy, p.  i>M)^ 

Course  and  Prognosis, — The  milder  varieties  of  aimple  chnmic 
peritonitis  may,  though  verv  rarely,  reach  a  favorable  issue.  In  caaei 
belouging  to  this  category  the  disease  takes  a  chronic  course,  and  lesds 
gradually  to  a  condition  of  extreme  debility,  even  if  it  does  not,  as  is 
usually  the  case,  materially  shorten  life.  Tuberculous  peritonitis  bl&, 
until  recently,  been  regarded  as  being  almost  uniformly  fatal  at  the  encj 
of  several  months.  Cures  that  must  be  attributed  to  the  surgeon  s  «QrL 
however,  are  at  present  by  no  means  uncommon.  Rarely  sponiatieoiis 
cures  also  occur,  particularly  among  children,  in  whom  the  diaease  it  M 
less  serious  tlian  in  adults.  f 

Treatment. — The  patient  should  be  enabled  to  enjoy  the  benefit  of 
good  sanitary  surroundings.  Close  attention  is  to  be  paid  to  the  diet, 
the  coarser  vegetables  and  aweets  being  prohibited,  since  ti*ey  increaM 
the  pain  by  exciting  the  production  of  gas*  A  change  of  air  has  im- 
proved the  condition  in  several  instances  occurring  in  my  own  prarlice. 
The  usual  constipation  may  be  relieved  by  simple  enemata  or  by  lh« 
use  internally  of  the  fluid  extract  of  cascara  sagrada.  Tonics  and  alter- 
atives, the  latter  with  a  view  to  promoting  the  absorption  of  the  exudate, 
may  also  be  employed,  and  I  would  recommend  especially  for  thi«  pur- 
pose tbe  double  iodids,  as  in  tbe  formula  given  in  the  discussion  af 
Pleurisy  {piih  p.  554).  In  the  early  stages  some  degree  of  relief  or 
even  a  curative  effect,  may  be  secured  by  local  means,  as  the  applieatieii 
of  e^^ual  parts  of  belladonna  and  iodin  ointments  until  mild  counter- 
irritation  is  produced,  Ichthyol  ointment  is  also  serviceable.  After 
all,  however,  little  is  to  be  gained  from  therapeutic  measures,  and  it  t» 
to  surgery  that  we  must  look  for  fresh  triumphs  in  the  treatmeni  of 
this  truly  distressing  complaint  Cases  of  chronic  localised  |>eritonjtif 
with  adhesions  have  been  operated  upon  successfully  by  W.  E,  A^hton. 
II.  A.  Kelly,  and  others.  Instances  of  chronic  generalized  peritoniti&. 
whether  tuberculous  or  not,  in  which  the  fluid  effusion  reaccumuUtei 
rapidly  after  repeated  tappings,  also  furnish  adequate  indicationa  for 
operative  procedures. 
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ASCITES. 

(Hydrops  Peritonfri  ;  Dropsy  of  the  Peritoneum*) 

Definitiotl. — An  accumulation  of  serum  in  the  peritoneal 
resulting  from  stasis  in  the  branches  of  the  portal  vein. 

Pathology*— The  quantity  of  liquid  contained  in  the  peril 
cavity  is  quite  variable,  tliough  it  often  amounts  to  several  gailana.  It 
is  clear  and  transparent,  or  slightly  opalescent,  especially  on  standtnf, 
and  the  specific  gravity  ranges  iron}  1010  to  1014.  In  color  it  iiftri 
baa  a  faint  lemon-yeliow  tint;  it  may,  however,  be  either  distioctiy 
yellow,  brownish  (in  cirrhosis),  bile-stained  (as  when  jaundice  i^  preienti 
or  slightly  blood-stained.  In  reaction  it  is  usually  alkaline ;  veryrarrff 
it  is  either  acid  or  neutraL 
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The  ascitic  fluid  usually  contaios  niucli  albumin,  resenibling  in  this 
respect  blooil-serum,  as  would  be  expected  from  its  source*  The  per- 
centage of  albumin  may  be  approximately  ascertained  by  noting  the 
specific  gravity  of  the  fluid  by  the  urinometer.  Thus,  in  true  ascites 
the  specilic  gravity  ranges  from  1010  to  1014,  and  the  variation  in  the 
percentage  of  albumin  is  from  1  to  2.  In  effusions  due  to  peritonitis 
the  percentage  of  albumin  ranges  higher  (2.5-6  per  cent.);  hence 
the  specific  gravity  ranges  correspondingly  higher  {1015-1024).  The 
standing  specimen  may  show  to  the  unaided  eye  a  minute  coagulpm 
of  fibrin*  In  the  lowest  layer  of  the  fluid  the  microscope  discloses  leu- 
kocytes, red  blood-corpuscJes  (in  abundance  when  ascites  is  due  to  gen- 
eral venous  stasis),  fat-cells,  endothelium,  and  cholesterin-crystals.  In 
ascites  the  microscopic  appearances  of  the  peritoneunj  are  usually  normal, 
while  in  instances  of  peritonitis  the  membrane,  including  the  subperito- 
neal fibrous  tissue,  is  opaque  and  slightly  thickened. 

In  the  so-called  cht/iouM  ageiteg  the  fluid  resembles  milk,  owing  to  the 
presence  of  molecular  fat.  This  condition  may  be  associated  with  a 
collection  of  milky  fluid  in  the  left  pleural  sac  when  there  is  thrombosis 
of  the  subclavian  vein  at  the  point  at  which  the  thoracic  duct  enters. 
The  term  ageites  adipo»m  is  applied  to  a  milky  fluid  in  the  peritoneal 
sac  which  shows  the  presence  of  large  and  small  fat-glohnles  to  tlie  ex- 
clusion of  other  morphologic  elements. 

In  true  ascites  of  long  standing  the  abdominah  and  to  a  lesser  degree 
the  thoracic  organs,  become  atro|ihied  from  the  great  and  prolonged  pres- 
sure exerted  by  the  dropsical  fluid.   The  heart  is  often  considerably  elevated. 

Etiology- — Among  the  chief  causal  factors  are  those  that  hinder 
or  arrest  the  return  of  venous  blood  from  the  peritoneal  membrane, 
aa  the  following  :  {a)  Pressure  upon  the  branches  of  the  portal  vein 
within  the  liver,  due  to  contraction  of  surrounding  tissues,  as  in  hepatic 
cirrhosis,  syphilis  of  the  liver,  and  cancerous  infiltration.  (^)  Numerous 
conditions  in  the  course  of  which  pressure  may  be  made  upon  the  portal 
vein  external  to  the  liver,  as  enlargement  of  the  glands  itt  the  fissure, 
carcinoma,  hydatids,  or  abscesses  connected  with  the  liver.  Tumors 
of  any  adjacent  organs  (e,  ff.  pancreas)  may  produce  it,  and  rarely  also 
secondary  contraction  in  perihepatitis,  (c)  1  hrombosis  of  the  portal  vein. 
(d)  Pressure  upon  the  inferior  vena  cava  after  it  receives  the  hepatic 
trunk  (Roberts),  or  upon  the  latter  itself,  or  the  lymphatics,  {e)  The 
portal  circulation  is  also  impeded  in  chronic  pulmonary  affections  (cir- 
rhosis and  emphysema)  and  organic  heart-diseases.  (/)  A  new  growth 
in  the  peritoneum  may  compress  the  smaller  veins  lying  in  the  membrane 
or  the  root  of  the  mesentery,  (g)  Diminished  resistance  of  the  vudla 
of  the  portal  vessels  due  to  chronic  aftections  that  diminish  the  alhtimin- 
ous  constituents  of  the  blood  and  impair  the  nutrition  of  the  peritoneum, 
aa  Bright's  disease,  carcinoma,  syphilis^  chronic  malaria,  [h)  Chylous 
ascites  is  caused  either  by  a  leakage  of  the  lacteals  (due  to  ulceration, 
injuries,  or  the  presence  of  filarise)  or  Jby  the  obstruction  of  the  thoracic 
duct  (due  to  thrombosis,  cicatrices,  compression),  (i)  Adipose  ascites 
has  for  its  direct  cause  fatty  cellular  degeneration,  such  as  is  found  in 
carcinoma,  tuberculous,  and  other  forms  of  chronic  peritonitis. 

Leyden  has  recently  (1897)  described  an  ameboid  organism  observed 
I      in  the  ascitic  fluid  in  2  cases. 
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Symptoms,— ^^li^lit  peritontnil  drops^y  gives  rise  neitbcr  to  *4y 
toms  nor  to  ahiioriual  |)hysical  signs.  When  the  sac  cuuiniits  I 
(1  liter)  f>f  Hold  or  over,  how  even  the  first  subjective  syiuploiu*  thai  ari* 
due  to  the  lueehauical  effect  of  the  fluid  appear.  They  are  a  .^^ii9<f  of 
weight  and  fulness  with  slight  uneasiness.  As  the  projioriioii  nf  tfins*  \ 
udeil  seruiji  becomes  gradually  increased  these  syiu|»ioiiis  LecotBe  more 
pronouueed  ThiM'e  may  in  addition  be  a  dragging  pain  in  the  biim. 
ga  s  t  r  ( j  -  i  I J  t  e  s  t  J  n  a  1  d  i  nt  n  r  ba  n  ce  ( m  et  eo  r  i  s  m ,  co  n  3 1  i  p  ti  t  i  o  n  L  and  d  r  i<pDeA 
(owing  to  the  resistance  opposecl  to  the  deseent  of  the  liiapungm, 
restilting  in  compression  of  the  lungs).  The  latter  symptoto  i«  much 
increased  u]>on  exertion  or  on  assuming  the  recumbent  po^tare.  SiQct 
the  heart  is  displaced  upwurd,  an  embarrassment  of  its  action  inipidjiy 
and  irregularity)  would  he  exjjeeted.  Syncope  is  not  infre«|QeBt  ibr 
similar  reasons.  Frequent  micturition  from  pressure  upon  the  bladdir 
is  common,  ;ind  the  kidneys,  owing  to  compression  of  the  renal  rrsadi, 
secrete  an  albuminous  urine,  which  is  greatly  lessened  in  amount. 

Physical  Signs, — After  the  serum  has  collected  in  considerahlt?  am<»Qiil 
the  physical  signs  afford  characteristic  evidence  of  the  e«mditiofj.  Froo 
impeetion  we  learn  ujany  valuable  points  :  {a)  The  belly  is  uriifurmlf 
prominent  (the  degree  <lepending  upon  the  amount  of  serum  nresent)^ 
giving  a  rounded  form*  Changing  the  posture  of  the  patient  shifts  tht 
point  of  greatest  pouching,  (h)  The  skin  is  seen  to  he  tense,  smooth* 
and  shining,  and  sometimes  shows  linece  albicantes  ;  the  umbiticus  com- 
monly bulges  forward ;  less  freijucntly  it  is  obliterated,  and  the  surface- 
veins  are  often  enlarged,     (/')  The  thorax  appears  small,  »  t  tkt 

base,   where  it  is  distended,  and  the  ensiform  cartilage   i  nam 

abruptly  curled  up.     (*/)  The  respirations  are   hurried   and  are  of  tbt 
thoracic  type,  the  abdominal  movements  being  slight  or  entirely  wftsl- 
ing.     As  soon  as  the  belly-walls  become  moderately  tense  fluctuation  m 
readily  obtainable.     It  is  to  be  elicited  by  placing  the  palm  of  the  kft 
hand  vertically  upon  one  side  of  the  abdomen,  and  then,  with  the  fia- 
ger-tips  of  the  right  hand,  tapjnng  lightly  the  opjMJsite  side;  ii 
thus  sent  through  the  fluid  will  be  distinctly  ftlt  by  the  hand  in 
with  the  abdomen.      When  the  dropsical  fluid  is  smalt  in  i^uantitT  Ae 
physical  signs  should  be  practised  with  the  patient  io  the  i*rcet  potititrr 
during  the  examination.     Pemumion  gives  dulness.  even  t0  Batiii^i, 
over  all  of  that  portion  of  the  abdominal  cavity  occupied  by  ih^ 
The   upper  level   of  dulness  is  not  represented  by  straight   ir 
lines,  but  presents  a  concavity  tluit  is  pointed  toward  the  f 
dulticss    is    extremely   movable,  shifting    as    the    patient's    poiutioii   ii 
changed.     When  the  decubitus  is  supine  the  flanks  and  the  lower  [>or-] 
tion  of  the  abdomen  give  dulness  on  percussion,  whilst  over  the  anterior  1 
portion  there  h  normal  tympany.     Again,  if  the  patient  be  mad«»  to  he' 
on  either  side,  the  opposite  or  upjjcrmost  flank  will  he  foui  tbf     ' 

ascitic   lluid  always  gravitating  to   the  most  dependent  [mi  tke 

sac.     Encapsulation  of  the  fluid. does  not  take  place  unless  the  case  is  ■ 
complicated  witli  peritoneal   adhesions.      In   mapping  out  the  Itoitt^  af   ■ 
dulness,  if  the  layer  of  lii|uid  he  thin  the  pleximeter  finger  should  not 
he  pressed  too  firmly  u[»on  the  surface,  otherwise  the  li(|uid  will  be  dil- 
placed  and  a  clear  note   elicited.      Moreover,  to  obtain   reliable  resdli 
under  these  circumstances  the  gentlest  percussion  only  is  allowable,    A 
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very  large  quantity  of  fluid  even  may  occupy  the  abdominal  cavity,  and 
yet  emit  no  dulness,  owing  to  extreme  tympanitic  distention  of  the  in- 
testines, as  occurred  in  a  case  reported  by  myself.^  When  the  colon  is 
thoroughly  emptied  tympanitic  rciio nance  may  be  elicited  over  the  cecnm 
and  descending  colon,  despite  the  presence  of  considerable  ascitic  fluid. 
In  the  cardiac  region  there  is  often  percussion-resonance  as  high  as  the 
fourth  rib,  and  oceiisionally  a  murmur  may  be  heard  at  the  base. 

JHagnosis* — In  urder  to  arrive  at  a  positive  diagnosis  a  clear  his- 
tory of  one  or  the  other  of  the  known  causative  conditions  is  requisite, 
joined  with  distinct  evidence  of  the  presence  of  fluid^viz.  fluctuation 
and  movable  dulness. 

Differential  Diagnosie, — Ascites  is  most  apt  to  b(^  mistaken  for  an 
oi'ariati  rt/Ht,  The  accompanying  table  presents  the  chief  differenti- 
ating points: 

Ascitis,  Ovarian  Cyst* 

Clinical  History. 


GenerBl  health  is  bad  prior  to  the  ap- 
ptaraace  of  the  enlargement. 

History  of  diseaite  of  liver,  lungSj  hearty 
k)dnejft|  or  other  orjraa. 

Swelling  begins  bdow  and  i^radiially  ex- 
t4?nd8  higher ;  more  naticetible  when 
sitting  than  in  the  stzmding  posture. 

Phifsical 

Enlargement  ih  ayinmetrie,  the  nbdomen 
being  rounded  and  most  prominent 
nbout  the  umbilleuH :  in  the  nupine 
posture  the  a1>domen  flatt^^nij,  with  latr 
erul  bulgitig  :  the  umbilicus  is  often 
fKmcheti  and  thin. 

Fluctuation  is  genenil  from  side  to  aide 
and  in  a  vertic4il  direction* 

No  aortie  fiulsatiori  felt. 

Vaginal  exanii nation  often  shows  the 
utt^nis  to  Ik!  movable.  A  pouch  may 
projert  into  the  vagi  a  a^  but  no  eyst  is 
detectable. 

When  standings  the  upper  line  of  dul- 
nei*s  is  concave. 

In  the  supine  position  the  Hanks  are 
eRpeeially  dull,  with  tympany  in  front 

Dulne»8  \^  movable  according  as  the  po- 
sition 18  altered. 


General  health  is  good  before  the  devel- 
opment of  the  tumor ;  failure  of  health 
aftt^rward, 

Frequimt  hiKtcpry  of  dysmenorrhea,  neg^ 
ative  a?*  to  organ  ie  affpotiona. 

Swelling  \»  unilateral  at  tirst,  gradually 
becoming  more  centniL 


SiguE, 

Enlargement  is  asymmetric  or  irregular^ 
unless  the  tumor  be  very  lar*^e,  when 
it  may  till  the  entire  abdnmen.  The 
greatc'fit  circumference  is  below  the 
umbilicus^  which  never  bulges. 

Fluctuation  iw  eircumwribed,  correspond- 
ing to  the  limits  of  the  tumor 
Aortiu  puliation  \s  mmietimes  evident. 
Vaginal  examination  j^hows  the  uterus  to 
be  displaced-     A  eyst  may  be  felt  and 
outlined  in  the  pelvis. 

When  Htanding,  the  upper  line  of  dulness 

iH  uniform  or  i-onvex. 
In  the  8upine  position  dulness  ia  still  in 

front  and  th«  Ibiak*  are  resonant. 
The   area  of  dulness   is   not  varied  by 

change  of  posture. 


Ascitic  fluid  has  a  specific  rrav 
101O-I014,  and  is  usually  clear, 
of  a  pale  straw-color. 


Chara4'i(r  of  the   FhtifL 

rvitv  of      Ovarian  fluid  has  a  specific  gravity  of 
"It  is  10[8-ll)54.     It  is   of  a   thick,  turbid 

character,  and  the  color  is  variable. 


I  It  should  be  recollected  that  large  cysts  may  spring  from  other  ab- 

dominal organs  tlian  the  ovaries,  as  the  panert-atf  and  Uvfr ;  the  elimi- 
nation  of  tlie.^e  latter  conditions,   however,  does  not,  as  a  rule,   offer 

I     marked  difllictilty.     Ascites  must  be  distinguished  in  practice  from  the 

I  *  IiUeniationiil  Medical  Oimc,*^  vol.  iii.  S€?cond  series,  p.  88. 
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Chronic  PsRiTO.'ciTia. 

There  is  a  previous  historv  of  weuvs  \ 
tonitis,  tiiLK3n.^uluHiN,  or  influBmittJtt 
diseases  of  the  ffiujilf  |^»eliic  orpauk; 
so  nt  ell  roes  a  history  of  mjunr. 

Pain  is  a  prouiinent  ^yoiptom. 

A  Mo  men  is  irre^larlj  prowiMftt,  ttd 
rurely  flat. 

Fluetuatiou  18  ofleii  limi(«<i  to  cireaiK 
HcribiHl  aroan  due  to  toculation  of! 

I'alf nation  often  deteoto  redietaot,  i 
proiiim<>in?i'i*, 

L>ulcie.ss  ofri'n  Dot  changeable  fm  nfjug 
the  poHition*  o^ing  to  ndhesioiMb 

The  tiaid  is  ettlier  ^c!ro-librinoii«,  tero- 
purulent,  or  milky  in  nature.  Il  it 
often  vii^cid^  aiiil  iti^  ^petrifir  ifrmntj  li 
I0l>i^jij24.     The  color  varii-*. 


exudation  due  to  chronic  peritonitis,  and  the  points  of 
have  been  arranged  thus : 

Ascites. 

A  previous  history  of  organic  disease  of 
the  liver»  heart,  kidneys,  or  ottier  organ 
is  obtainable. 

No  pain  is  experienced. 

The  abdomen  U  symmetrically  enlarged. 

Fluctuation  is  "jeneral  in  the  transverse 

or  vertical  directions. 
Palpation  detect»  no  hard  masisea  of  ir- 

rc^rular  prominence. 
Dulness  is  always  movable  upon  altering 

the  position  of  the  patient. 
The  fluid  consists  of  i^erum  with  few  mor- 

piiolo^jc  elements.     It  is  limpid,  with 

a  specilic  gravity  of  In  10-10 14,  and  is 

pale  straw-yellow  in  color,  often  with 

a  greenish  tinge* 

Oi^er-fiUing  of  the  bladder  has  also  been  confounded  with  ascites^  and 
thia  organ  has  been  tapped  under  the  mistiikun  notion  that  the  eonditioaH 
was  one  of  dropsy  of  the  peritoneum.     If,  however,  the  precautinn  be  ■ 
taken  to  eatheterize  the  patient  before  tapping  for  supposed  ascites,  the 
error  cannot,  as  it  should  not»  occur. 

Prog^nosis. — The  duration  of  ascites  may  be  for  many  montlui  or 
even  years.  In  most  instances  the  prognoi^is  is  unfavorable,  tboog^ 
modified  by  the  character  of  the  causal  condition  in  individual 
The  immediate  cause  of  death  may  be  either  syncope,  asphyxia^  pul-: 
monary  atelectasis  Irora  compression  of  the  bases  of  the  lungs  by  tit 
diaphragm,  or  it  may  be  the  causal   disease. 

Treatment. — Dietetic— The  diet   should  be  largely   nitro^eooi 
light,  nutritious,  and  given   at  frequent  intervals   with  a  view  to 
taining  the  normal  proportion  of  albuminous  material  in  the  blood 

Medicinal. — -By  means  of  therapeutic  measures  we  e^hould 
accomplish  two  things :  First,  the  improvetnent  or  cure  of  the  origi 
disease;  and  secontlly,  to  relieve  the  chief  symptoms  by  removinjt  tkt 
ascitic  fluid  on  which  they  depend.  Though  the  causative  aflTi^ctioii  if 
usually  chronic  and  incurable,  every  effort  should  be  made  to  rewiovf  ^itM 
mitigate  its  pernicious  activity  in  accordance  with  the  principles^  hiilv 
down  in  appropriate  portions  of  this  work.  Of  medicines  tis<*f|  io  re- 
move the  transudation,  hydragogue  cathartics  are  most  potent  for  giooi^ 
and  particularly  when  the  ascites  is  due  to  cardiac  or  renal  dii»esM. 
Calomel  and  Jalap  in  combination,  or  salines  in  full  doses,  adroiDi^^rel 
after  the  Matthew  Hay  method,  should  be  tried.  Diuretics  are  sba 
recommendefl,  and  English  authors  greatly  praise  copaiba  ani]  ita  reiUI 
as  being  among  the  best.  The  hitartrate  and  other  salts  of  potiikv 
either  alone  or  in  combination  with  juniper  and  digitalis,  are  of  sigml 
value.  Equally  important  with  the  exhibition  of  the  above  rented  id  if 
the  use  of  tonics  to  prompt!*  the  general  nutrition  of  the  patient.  I  htft 
reported  one  instance,  occurring  at  the  Pldladelphia  Mospitiil,  in  nhick 
a  cure  was   eftected  perhaps    solely  as  the  result  of  the  t'xlubitii»D  of 
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measures  intended  to  assist  the  nutritive  processes.  In  ascites  due  to 
cirrhosis  of  the  liver  recourse  should  be  had  tu  parnrcifte^iis  tibdomtnw^ 
not  as  a  last  resort  only,  but  **  as  a  system Jitie  method  of  treatment  '* 
(Roberts).  A  single  tupping  may  he  sufficient,  though  rarely  is  this  the 
case.  No  valid  objection,  however,  can  be  urged  against  a  repetition 
of  the  measure  from  time  to  time,  and  at  least  until  the  collateral  circu- 
lation is  established.  A  favorable  result  is  obtained  relatively  often^ 
and  especially  when,  at  the  same  time,  the  general  nutrition  receives 
careful  attention.  In  eases  in  which  the  transuded  serum  has  rapidly 
re-formed  after  its  removal  by  tapping.  Sou  they  *&  tubes,  by  means  of 
which  permanent  drainage  is  secured,  have  been  used  with  good  result. 


NEW  GROWTHS  IN  THE  PERITONEUM. 

The  most  frequent  and  important  of  the  new  growths  of  the  perito- 
neum are  (a)  carcinoma  and  (b)  tuberculous  deposit  and  tuberculous 
peritonitis,  the  latter  two  having  been  already  considered. 


CARCINOMA    OF  THE   FBBITQNBTJM. 

There  occur  the  usual  varieties— scirrhous,  encepbaloid»  and  colloid 
^the  latter  most  frci|uently  involving  the  onifutuur.  Primary  carci- 
noma of  the  peritoneum  is  rare.  Primary  endothelioma,  however,  is 
occasionally  met  with,  It  resembles  true  carcinoma  in  macroscopic  as 
well  as  in  microscopic  appearances,  though  it  is  in  reality  to  be  ranked 
with  the  sarcomata  on  account  of  its  origin.  Carcinoma  of  the  perito- 
neum is  almost  always  secondary  to  carcinoma  of  the  stomach,  liver, 
or  pelvic  organs.  The  peritoneum  may  either  be  the  seat  of  numerous 
small  round  miliary  tumors,  or,  less  fretjuently,  of  larger  and  dii^tinctly 
nodular  masses,  the  most  extensive  development  being  presented  by  the 
colloid  variety.  Cancerous  peritonitis  is  commonly  found  to  be  an  asso- 
ciated condition,  and  the  retro-peritoneal  lymph-glands  not  infrei{uently 
show  cancerous  rlevelopment- 

IJtiology, — More  cases  occur  in  the  female  sex  than  in  the  male. 
Age  hiis  al^^o  a  potent  infiuence,  most  cases  appearing  late  in  life. 

Symptams* — When  prif/nirj/,  carcinoma  of  the  peritoneum  is  ob- 
scure during  the  early  part  of  its  course.  Local  pain  and  discomfort  are 
complained  of,  and  clinical  evidences  of  the  cancerous  cacfiexia  develop 
early,  but  these  symptoms  are  not  at  first  striking  enougli  to  be  entirely 
characteristic*  Later,  however,  the  nodules  can  often  be  plainly  felt 
(unless  the  liquid  effusion  be  too  marked),  autl  the  ascites,  loss  of  flesh, 
weakness,  and  anemia  are  now  sufficiently  develo[ied  for  diagnosis.  In 
the  colloid  variety  ascites  is  often  absent,  the  abdoujinal  cavity  being  the 
seat  of  a  large,  semi-solid,  non -fluctuating  mass. 

The  gerondii/y  form  usually  follows  carcinoma  of  the  stomach  or  the 
ovaries,  and  the  cachexia  will  have  been  developed  before  the  ] peritoneum 
is  secondarily  involved  in  consei|uence  of  the  presence  of  the  primary 
growth.     Hence,  any  symptoms  referable  to  the  general  abdominal  cav- 
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ity  are   strongly  suspicious.     Araong  other   const  itutioDal   symp 
apart  from  tlio.'^e  already  mentioned,  h  fever  (rarely  absent),  whico  hut 
be  due  in  small  measure  to  the  anemia,  though  in  a  greaK^r  memsafe  to 
the  associated  peritonitis. 

Physical  Signs. — The  ahilomen  [irotnides  if  effueiion  be  present  or  if 
the  car t-i noma  he  of  the  colloid  fonu,  though  tbi,^  cannot  he  set  do»ii 
as  a  uoifnrni  rule.  Even  when  the  tumor  18  large,  dropsy  of  the  peri- 
toneum sometiuLes  makes  its  detection  impossible.  On  practising  palf*- 
tion  after  tapping,  however,  the  nodules  can  he  easily  made  out.  eitbrr 
extending  from  side  to  side  or  being  more  or  less  localized  and  not 
adherent  to  uuderlying  structures. 

Biffieretttial  Diagnosis, — It  will  he  remembered  that  an  oblong 
tumor  lying  in  a  transverse  position  below  the  stomach  is  met  with  in 
certain  forms  of  ohronic  peritonitis.  Thia  offers  the  same  physical  signs 
that  are  presented  by  cases  of  peritoneal  carcinoma,  unless  the  luuior- 
masses  in  the  latter  affection  be  of  considerable  sisce.  Carcinoma,  l»ow- 
ever,  is  most  apt  to  occur  in  persons  past  middle  life,  while  no^lultf 
tuberculous  ]>eritonitis  appears  almost  exclusively  in  children  and  yoimg 
adults.  Evidenct^s  of  tuberculous  disease  elsewhere,  past  or  prCToot, 
and  particularly  suppuration  about  the  umbilicus,  would  point  to  tuber- 
culous peritonitis.  Moreover,  in  all  forms  of  abdominal  carcinoma  tht 
inguinal  glands  are  apt  to  be  intbirated  and  enlarged.  Pruhferatir€ 
peritoiutii^  usually  gives  a  history  of  chronic  alcoholism.  The  differen* 
tiation  of  ftt/dftfid  (\f/»ts  of  the  peritoneum  from  carcinoma  depends  upon 
the  history  of  the  case,  the  presence  of  hydatid  fremitus,  the  finding 
of  the  booklets  in  the  fluid,  the  less  rapid  grow^th  of  the  tumor,  aod 
the  lessened  amount  of  pain,  fever,  and  cachexia  in  the  latter  diaease.  ^ 
(Jarcinoma  of  the  inU'stine  may  simulate  somewhat  the  disease  niidtrfl 
consideration,  but  the  signs  of  increasing  stenosis,  as  evidenced  by 
the  colicky  jjain.  the  discharge  of  blood  and  pus  with  tbt*  stooK  and 
the  ribbon-like  character  of  the  feces,  will  serve  to  separate  the  coiidi*J 
tions.  Iie(ro-p(jritoniai  fitmorn  (sarcouKita)  are  discriminated  with  the  ■ 
greatest  difficulty,  Tumors  of  the  peritoneum,  however,  whether  of  the 
omentum  or  mesentery,  are  movHblc,  while  those  behind  the  periUdieui 
are  immnvahly  fixed.  Omental  tumors  lie  in  front  of  the  intoittlief  (iS 
can  be  shown  by  inflation  of  the  bowel) ;  mesenteric  new  growths  9om^ 
times  have  a  coil  of  intestine  in  front  of  them.  On  the  other  kandv  _ 
retro-peritoneal  tumors  nre  alwnys  crossed  by  loops  of  intestine.  Peri- 
toneal tumors  (particularly  the  f»mental)  follow  the  movemcntJi  of  refspi- 
ration,  while  the  retro-peritonesd  remain  immobile.  The  latter  alwara 
cross  to  some  extent  the  central  long  axis  of  the  body,  while  the  foimer 
may  be  confined  tri  one  or  the  other  side.  , 

The  prognosis  is  ahvnys  unfavorable. 

Treatment  can  accomplish  nothing  beyond  a  more  or  leit 
plete  relief  from  the  distressing  symptoms. 
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PART  VI  I. 

DISEASES  OF  THE  URINARY  SYSTEM. 


I.   DISEASES  OF  THE  KIDNEY. 


MOBILITY  OP  THE  KIDNEY. 

{Movable  Kidney;   Floating  Kidney;    Wandering  Kidney;   Ben  Mcbilii; 

Nephroptosis,) 

Definition. — A  distinction  is  made  between  two  common  varieties 
of  mobile  kidney,  according  to  the  degree  of  displacement,  as  follows : 
(1)  Movable  kidney^  the  upper  end  of  which  can  be  felt  during  deep 
inspiration,  and. which  can  be  pushed  down  in  the  retro-peritoneal  space 
to  the  level  of  the  umbilicus ;  (2)  Floating  kidney^  which  is  freely  mov- 
able below  or  beyond  this  point — t.  e.  possessing  a  larger  arc  of  mobility. 
In  the  so-called  palpable  kidney  the  lower  edge  of  the  organ  can  barely 
be  felt  on  deep  pressure. 

Btiology. — Although  an  anomalous  position  of  the  kidney  is  usu- 
ally acquired,  it  may  be  congenital ;  in  such  cases  the  condition  may  be 
due  to  relaxation  of  the  perinephric  (peritoneal)  tissues,  the  kidney  thus 
having  a  raesonephron  and  floating  freely  about  in  the  abdominal  cavity. 
An  abnormally  long  renal  artery  may  also  predispose  to  the  develop- 
ment of  a  movable  kidney. 

Emaciation  with  a  marked  wasting  of  the  fatty  capsule  in  which  the 
kidney  is  imbedded  is  a  frequent  underlying  cause  of  movable  kidney. 
Women  are  oftener  afiected  than  men,  and  relaxations  from  multiple 
pregnancies,  tight-lacing  and  girdling,  and  traumatism  (falls,  heavy 
lifting,  and  the  like)  have  frequently  caused  displacement  and  mobility 
of  the  kidney.  Heavy  tumors  of  the  organ,  the  pressure  of  adjacent 
tumors  (as  of  the  liver),  and  the  traction  of  hernias  may  likewise  cause 
the  condition. 

In  enteropfosis,  or  Gl^nard's  disease,  in  which  there  is  a  downward 
displacement  of  all  the  viscera,  mobility  of  the  kidney  is  often  asso- 
ciated. Although  either  kidney,  or  even  both  kidneys,  may  be  abnor- 
mally mobile,  the  ri<rht  one  is  usually  affecte*!,  probably  owing  to  its 
anatomic  position  an<l  to  its  relation  with  the  liver  above.  Sometimes  a 
floating  kidney  becomes  fixed  by  peritoneal  a<lhesions  in  an  abnormal 
position,  as  in  the  right  iliac  fossa ;  an  instance  of  this  occurred  in 
a  seaman,  under  my  care,  admitted  to  the  Medico-Chirurgical  Hospital 
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of  Pliiladelpbia.     In  this  cuse  the  dislocation  of  the  kidney  wti 
reutly  caused  while  on  shipboard  by  a  prolonged  and  intense  stratoi 
^t  stool  after  taking  a  large  dose  of  castor  ojL 

SytnptOltlS.^-Movable  kidney  may  exist  vrithout  anv  symptoms 
whatever.  It  may  be  discovered  accidentally  by  physical  examinadoiL, 
and  not  infreijuently  it  is  found  postmortem  in  u  similar  maimer^  li» 
history  of  trouble  having  been  elicited  during  life. 

The  symptoms  of  movable  kidney  are  local,  retiex,  and  geuerml,  dlo 
local  and  n^Jlcx  sipnptomg  being  the  most  prominent  in  the  averagecaae. 
The  reflex  aymptoms,  though  usually  abdominal,  may  become  genermL 
The  local  symptoms  are  most  marked  in  extreme  mobility  of  the  kidney 
(floating  kidney),  while  in  moderate  mobility  the  reflex  symptoms  usually 
predominate  over  the  local. 

Most  frequently  there  is  a  troublesome  dragging  pain,  or  a  sense  of 
weight  or  pressure  in  the  loins  or  abdomen,  especially  after  long  walking 
or  standing  or  hard  labor ;  this  may,  at  times,  be  referred  to  the  sa^rra] 
region.  Sometimes  the  pain  may  be  quite  sharp  and  colicky  in  natmv* 
Pain  in  the  kidney  itself  is  seldom  complained  of,  and  then  only  in  lliote 
comparatively  rare  conditions  in  which  congestion  is  produced  by  pre** 
sure  or  traction  upon  the  renal  veins,  obstruction  of  the  ureter,  or  the 
like.  The  patient  himself  sometimes  recognises  the  kidney  as  a  tumor, 
tender  and  distressing,  as  in  a  case  under  my  own  care. 

Me  flex  gaatro'inteiftmal  dl^furtttrneeit   are    common*      Indigestion   i« 
usually  complained  of,  and  occasionally  nausea  and  vomiting  are  noted. 
Dilatation  of  tlie  stomach  may  possibly  be  caused  by  a  dislocateil  ki 
pressing  upon  the  duodenum,  but  the  association  of  the  two  condi 
is  probably  coincident  rather  than  causative.      Pressure-jaundice  is 
an   unusual  concomitant  of  the  floating  kidney.     Cardiac   palpiUUitwi, 
constipation^  llatulence.  and  edema  of  the  lower  extremities  (from  pres- 
sure on  the  inferior  vena  cava)  may  attend,  and  disturbances  of  ifce 
pelvic  viscera  have  also  been  noted  occasionally  (dysmenorrhea,  mbortioiu 
and  irritable  bhnhler).    Some  cases  of  displaced  kidney  are  charactensed 
by  sudden  and  severe  attacks  of  nephralgic  or  gastralgic  pain,  chills, 
fever,  nausea  and  vomiting,  and  general  collapse.     These  attscks  arr 
often  periodic,  occurring  sometimes  at   the  menstrual  period,  and  srs 
known  as  '' DietFs  crises"  or  '*  incarceration  symptoms."     They  msy 
be  excited,  also,  by  a  too  free  indulgence  in  eating  and  drinking,  as  is 
a  case  reported  by  (Jsler.     It  is  most   probable,  as  Diet  I  himf^lf  sug- 
gested, that  these  cases  are  due  to  a  twisting  or  bending  of  the  renal 
vessels  or  of  the  ureter,  or,  perhaps,  to  circumscribed  inflammsticin  ftf 
the  mobile  kidney.     An  acute  hydronephrosis  may  thus  develop,  lid 
diminislieil  diuresis.     The  urine  is  concentrated,  and  may  contntfi  vris 
acid   or   oxalates  in  excess.      After  three  or  four  days,   as  the  atlsd 
subsides,  micturition    becomes    free,   the  swollen   and  sensitive  kidnft 
becoming  movable    once    more.     When    produced  by  mo^nble   kidjiej 
the  attacks  of  hydronephrosis  may  occur  intermittently  (c«i^  Hydro* 
nephrosis). 

Float ing  kidnet/  associated  with  Glenard*s  disease  (epteroptssii^ 
splanchnoptosis),  in  which  the  transverse  colon,  pancreas,  slomsA* 
intestines,  and  other  viscera  are  prolapsed,  owing  to  looseness  sb4 
weakness  of  the  visceral  attacbments,  gives  rise  to  symploms  siniilsrls 


I 


( 


MOBILITY  OF  THE  KIDNEY, 


931 


those  stated  above,  only  with  the  addition  of  greater  discomfort  and 
nutritive  and  nervous  distiirbant'es. 

The gefteral  Hi/mp(omif  of  movable  kidney  are  those  of  *'  nervousness  '* 
neuraistlienia,  or  hysterisi.  Mental  anxiety,  leading  to  melancholia,  pome- 
times  follows  the  iliscovery  by  the  patient  of  a  movable  abdominal  tumor, 
which  is  persistently  believed  to  be  a  '*  cancer/'  Cephalalgia^  backache, 
mental  irritability,  parei?the.sias,  neuralgias,  nervous  dyspepsia,  and  vari- 
ous hysteric  manifestations  may  arise  and  prove  a  perpetual  annoyance. 
In  those  less  froipient  instances  in  which  men  are  affected  with  mobile 
kidney  hypochondriasis  may  develop. 

The  physical  signs  of  movable  or  floating  kidney  are  highly  import- 
ant and  diagnostic.  Paijmtiffn,  especially  bimanual,  as  by  Israel's 
method  of  counter-pressure  (the  left  hand  bein^^  placed  over  the  lumbar 
region,  the  right  next  the  skin  in  front,  manipulating  the  abdomen  from 
above  downward),  may  detect  a  firm,  movable  tumor  of  renal  size  and 
shape  in  either  flank  (usually  the  right)  just  below  the  ribs  (movahle 
kidney),  or  in  the  inguinal  or  umbilical  regions  (floating  kidney). 
Though  comparatively  easy  to  outline,  the  tumor  is  nevertheless  hard 
to  grasp ;  it  is  often,  however,  readily  pushed  into  place.  Deep  breath- 
ing may  affect  a  palpable  or  movable  kidney^  but  has  no  effect  upon  one 
tliat  freely  wanders  about  the  ahdomcn  (Hoating  kidney).  Pulsation  of 
the  renal  artery  may  be  felt  in  the  last-named  cases, 

Inspecthv  and  percKmion  of  the  lumbar  region  in  movable  kidney  are 
uncertain,  and  theretbre  unreliable.  Visible  depression  here  is  rarer 
than  a  visible  tumor  anteriorly  ;  the  latter,  however,  is  not  common, 
although  it  is  occasionally  noted  in  cases  of  marked  wandering  of  the 
kidney,  as  to  the  inguinal  region,  I  have  noted  iticreased  tympany 
over  the  affected  side  in  several  cases  as  compared  with  the  same  area 
on  the  opposite  side, 

A  diagtiOBiS  is  possible  only  after  a  careful  and  thorough  physical 
examination.  When  this  is  made,  an  abnormally  mobile  kidney  is 
usually  discovered  without  difficulty.  The  size  antl  shajie  of  the  organ, 
its  right-sided  position,  and  its  mobility,  associated  with  a  train  of  local, 
reflex,  or  general  nervous  disturbances,  especially  in  a  thin,  emaciated 
woman,  are  quite  ^listinctive.  A  standing  (preferably  bending  forward 
with  the  hand  resting  on  a  table)  or  knee-elbow  posture  is  sometimes 
more  favorable  than  the  recumbent  ])Osition  for  determining  a  movable 
kidney,  and  a  hix  abiiomen  greatly  facilitates  the  physical  exploration. 

Floating  kidney  is  of  course  more  easily  diagnosticated  than  the 
movable  type,  and  partly  because  of  the  fact  that  in  instances  of  the 
latter,  tumors  of  the  gall-bladder  especially,  and  wandering  spleen  must 
first  be  excluded.  The  absence  of  a  well-defined  splenic  notch,  the 
presence  of  pulsation  of  the  renal  artery,  and  an  uncliauged  area  of 
splenic  dulness  will  assist  in  the  diagnosis ;  in  addition  there  is  the  fact 
that  wandering  spleen  is  a  comparatively  rare  aflection. 

Tumors  of  the  gall-bladder,  as  Henry  Morris  has  shown,  are  fre- 
quently mistaken  for  movable  kidney,  and  occasionally  the  ojiposite 
error  is  made;  sometimes,  indeed,  both  conditions  may  exist.  They  are 
hoth  common  to  women  ;  the  right  kidney  is  much  more  often  movable 
than  the  left;  they  both  may  present  as  tumors  in  the  right  hypochon- 
driac and  umbilical  regions ;  they  are  more  or  less  movable,  firm,  smooth, 
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slif»]itly  teriiier,  round  or  oval  in  shape,  ^ith  variable  percussioD-^tg 
and  dyspeptk"  symptoms  ;  und  either  may  give  rise  to  paroxysms  of  sfftli^ 
colic,  or  to  jaundice.     Jaundice,  however,  is  |>rohably  rare  in  in«»viibW 
kidney,  while  emaciation  and  general  nervous  disorders  are  more  com- 
mon;  the  floating  tumor  is  nhty  less  easily  palpated  than  the  cholecTBtic, 
and  may  vary  in  isixe  (hydrotjephrosis),  the  dimjiiutiou  being  aecomp^ltied 
by  a  marked  inerease  in  the  flow  of  urine.      If  the  gall-bladder  ht  filled 
with  calculi^  the  consistence  is  firmt^r  thsin  that  of  the  kidney*  and  fre- 
mitus may  be  felt.      Moreover,  the  movements  of  the  gall-bladder  aro 
nsually  lateral  within  a  short  arc  of  a  circle,  the  center  of  ii«hicli  is  a  ■ 
point  beneath  the  edge  of  the  right  lobe  of  the  liver;   wfaile  tbofie  of  ■ 
floating  or  movable  kidney  nuiy  be  either  vertical,  oblique,  or  luteml  in 
arcs  of  a  much  larger  radius.    Again,  tumors  of  the  gall-bladder  descend 
with  inspiration,  as  is  not  the  case  with  wandering  kidney. 

In  some  causes  it  nuiy  be  necessary  to  distinguish  between  the  attacks 
of  pain  known  as  **  Dietl's  crises  '*  and  renal,  hepatic,  or  intestinal  colic, 
acute  intestinal  ohstrnction,  and  appendicitis;  the  symptoms  peculiar 
to  these  conditions  must  then  be  considered  in  forming  a  diagirosis. 

Tumors  of  the  ovaries  and  bowel  are  rarely  confounded  with  wamkr- 
ing  kidney. 

Progmosis.^ — In  uncomplicated  cases  life  is  never  endangered,  and 
a  cure  may  he  eifected  in  a  large  majority  of  cases  in  which  suitable  c^jhi- 
bined  medical  and  surgical  treatment  is  pursued*  The  general  oerroiii 
aymptoms  are  usually  very  obstinate,  but  after  relief  is  afforded  from  tki 
local  anil  reflex  symptoms,  whether  by  tentative  or  operative  means,  the? 
subside  or  cease  altogether. 

Treattnent. — Hinee  emaciation  and  loss  of  perirenal  fat  is  a  fn> 
quent  cause  of  wandering  kidney,  it  is  often  advisable  to  resort  to  meas- 
ures that  will  tend  to  increase  the  weight  and  fat  of  the  body*  The 
'''rest-cure,*'  with  its  forced  feeding,  may  he  all  that  is  necessary  ia 
highly  uervoua  subjects  having  but  a  slightly  movable  kidney.  In  all 
cases  more  or  less  prolonged  intervals  of  rest  (lying  down)  throughout 
the  day  aid  markedly  iu  ameliorating  the  symptoms.  Other  hygieaic 
measures,  as  the  avoidance  of  over-exertion,  extreme  bodily  mo%*eioeiita» 
straiuing^ — as  at  stool — and  so  forth,  should  also  be  enjoined. 

Trusses,  kidney-pails,  and  bandages,  I  have  recently  been  convincedt 
avail  nothing.  A  transverse,  oval,  and  concave  ab^hnninal  -'  "  '  ►w- 
ever,  if  placed  between  the  umbilicus  and  the  symphysis,  aii  tK?d 

from  the  sacral  region  by  a  pad  connecting  the  shield  with  springs  ^^r 
by  an  inelastic  material  passing  over  the  hips,  as  recommendeil  hf 
Schatz)  will  give  comfort,  support,  and  ease.  In  severe  cases  of  retia! 
displacement,  in  which  recurring  attacks  of  hydronephrosis,  strangali- 
tion-crises,  profound  nervous  and  mental  disturbances,  or  other  gravp 
renal  complications  occur,  some  such  surgical  procedure  as  nephrorraphy 
may  be  necessary.  This  often  proves  an  effectual  cure,  although  ocea- 
sionally  the  anchorage  may  be  torn  loose  by  a  sudden  or  severe  phvw^iical 
effort.  Total  extirpation  of  the  kidney  (nephrectomy)  isjusti*^-^'-  n\r 
in  the  gravest  cases  and  after  other  nn^ans  have  failed.    The  i  ^ie 

injection  of  morphin  and  atropin  and  the  external  application  ol  U«it 
are  indicated  in  the  crises  of  Dietl. 


I 
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OraOULATORY  DISORDERS  OP  THE  KIDNEYS. 

ACTTVB   HYPEREMIA. 
{Acute  or  Aciwe  Congest  hn,) 

DefiBltiotl. — An  acute,  temporary  engorgement  of  the  vessels  of 
the  kidneyj?«,  with  little  or  no  exudation. 

Patliology-^^The  kidney  is  swollen,  deep-red  in  color,  and  en- 
gorged with  blood,  which  flows  freely  on  section.  Microscopically,  in 
severe  congestion  there  miij  be  seen  cloudy  swelling  of  the  cortical 
epitheliimi. 

Ktiology,— Acute  renal  congestion  is  due  mainly  to  the  action  of 
irritants  present  in  the  circulation,  as  in  the  acute  infectious  {especially 
the  eruptive)  fevers.  The  stimulating  diuretics  and  certain  poisonous 
drugs,  as  copaiba,  squills,  cantharides,  potassium  cidortite,  and  car- 
bolic acidy  also  sudden  contraction  of  the  peripheral  blood* vessels  by 
exposure  to  cold  while  the  body  is  overheated,  act  as  causes.  When 
prolonged  the  congestion  passes  into  an  acute  nephritis.  It  may  be 
caused  in  one  kidney  as  a  result  of  the  nephrectomy  of  its  fellow.  Cer- 
tain ill-defined  centric  and  periplieral  nervous  influences  and  neuroses 
are  held  by  some  to  cause  an  active  hyperemia  of  the  kidneys  through  a 
vasomotor  paralysis  of  the  renal  arteries. 

Symptoms*^ — There  may  be  a  dull  pain  in  the  lumbar  region,  with 
a  slight  elevation  of  the  temperature  and  pulse-rate.  The  urine  either 
is  scanty,  on  as  in  canlbarides-poisoning,  it  may  he  altogether  sup- 
pressed. It  is  dork,  the  specific  gnivity  is  in  creased »  and  it  contains 
some  free  bloods  a  trace  of  albumin,  and  a  few  hyaline  tube-casts. 

IMagTlOSis*— The  absence  of  a  marked  (piuntity  of  albnmin,  of  tbe 
numerous  and  various  casts,  of  dropsy,  and  of  uremic  symptoms  distin- 
guishes active  hy[>eremia  from  acute  nepkrifis. 

The  prognosis  is  ijuite  favorable  upon  the  removal  of  the  cause.  It 
must  be  borne  in  mind  that  a  fre<[uent  repetition  of  the  attacks  may 
lead  to  a  nephritis, 

Treatmeiit,— Absolute  rest  and  a  licjuid  diet  should  be  ordered. 
Cupping  over  the  loins  or  the  use  of  hot  fomentations  should  he  prac- 
tised. The  free  use  of  water  and  other  diluents  or  mucilaginous  drinks 
should  be  encouraged.  Saline  hi xatives  to  freely  open  the  bowels,  and 
the  use  of  hot  air  or  a  hot  pack  to  promote  sweating,  are  important  aids 
in  relieving  the  congested  kidneys. 

PASSnrS  HYPEHBMIA. 

(Chronic  or  Panitive  Congestion,) 

Defitution»^ — A  chronic  venous  engorgement  of  the  renal  vessels, 
generallv  secondary  to  diseases  of  certain  other  viscera. 

I^thology.^ — Tliere  is  in  the  later  stages  a  ehnracteristic  condition 
of  the  kidneys  called  *'  cyanotic  indunition/"  Earlier  in  the  case  the 
organs  are  enlarged,  firm,  and  of  a  dark,  bluish-red  color.  The  capsule 
is  usually  non-adherent.  On  section  the  medullary  substance  is  seen  to 
be  darker  red  than  the  cortex  and  coarsely  fibrous  in  appearance.    Micro- 
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urine;  thas,  in  cases  of  valvular  cardiac  disease  the  8iidileii  mp{ 
of  liematuria  would  indicate  infarction  of  the  kidney*      The 
of  a  few  red  blood-corpuscles  iu  a  concentrated  urine  would 
renal    congestion.     In    profuse   renal    hemorrhages    clota    repi 
moulds  of  the  renal   pelves  and  n(  the  ureters  maj   he  dischj 

Blood  from  the  ureters  is  usually  moulded  in  clots  in  the  shape  of 
curved  cylinders,  and  appears  like  small  dark  worms  in  the  urine. 
Casts  from  the  ureters  are  often  secondary  to  hemorrhages ;  in  s^ueh 
cases  the  hematuria  may  alternate  with  the  passage  of  clear  urine,  oniug 
to  temporary  hemorrhages  or  to  the  blocking  of  the  ureter  on  the  di^ 
eased  side,     (^ee  also  Fibrinuria.) 

V^yniic  hvmorrhafjea  may  be  quite  copious.  The  blood  and  urine 
not  intimately  mixed,  and  large  clots  settle  on  standing.  The  first 
tions  of  urine  discharged  may  not  he  bloody,  while  the  last  pjrtioii  naj 
consist  of  pure  blood ;  again,  on  washing  out  the  bladder  blood-tiiigvd 
urine  conies  away,  while  this  is  not  the  case  if  the  hemorrhage  oomci 
from  the  higher  portions  of  the  urinary  passage. 

Finally,  urethrtil  hh>od  is  discharged  in  advance  of  the  orine*  and 
either  comes  away  freely  or  may  be  '"  milked  out "  independently  of 
urination. 

The  endoHcope  has  been  used  successfully  to  determine  the  source  of 
the  hemorrhage.  It  is  especially  useful  in  women.  It  is  also  possible 
with  this  instrument  to  determine  which  kidney  is  affected. 


— fc 
art  ■ 


HEMOGLOBINURIA. 

Definition,— The  presence  of  blood-pigments,  especially  mell 
globin,  in   the   urine. 

Etiology, — The  direct  cause  of  hemoglobinuria  is  a  condition  of 
the  blood  in  which,  as  a  result  of  the  dissolution  of  the  red  corptutclea, 
the  hemoglobin  is  set  free  and  is  excreted  by  the  kidneys* 

(1)  The  causes  of  the  hemolysis  are  principally  toiicl  and  include  tlM 
following:  (a)  Poisons  (carbolic  and  pyrogallic  acids,  pc^aj^sium  chlo- 
rate, naphtol,  phosphorus,  arseniuretted  hyilrogen,  and  carbon  dioxid). 
(b)  The  ingestion  of  poisonous  fungi  or  of  tainted  edible  mushroomi 
Ulchu'lhi  wscuientti),  {e)  The  poisons  of  certain  infectious  diseiMS 
(scarlatina,  typhus  and  typhoid  fevers,  yelhiw  fever,  syphilis,  scurvy, 
purpura),  (//)  Extensive  burns,  the  absorplioo  of  hemorrhagic  effusioDS, 
and  the  transfusion  of  animal  Idood*  (t)  Harely  it  may  be  due  to  ex- 
posure to  cold  and  to  violent  |>hysical  exertion.  (/)  Finally,  there  ii 
the  so-called  epidemie  hemot/loianurm  (Winckels  disease)  that  occuni  io 
the  new-born, 

(2)  Paroxysmal  hemoglobinuria,  a  rare  and  interesting  variety,  may 
occur  without  any  apparent  cause  in  persons  enjoying  otherwise  pfod 
health.  It  appears  thus  distinctly  as  an  indepen<lent  disciWHe.  S:mdp 
of  these  cases,  however,  have  been  attributed  to  a  peculiar  j^usccptihilitj 
to  cold  (generally  or  locally  applied)  and  to  marked  exertion ;  esfieciallj 
is  this  the  case  in  adult  white  males.  It  is  held  by  some  to  be  i 
manifestation  of  Raynaud's  disease,  and  by  others  to  be  the  re«aH  of 
syphilis. 

(3)  It  appears  as  a  symptom  of  malaria  (which  actd  like  the  other  inlec^ 
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tioiis  diseases)  in  the  southern  part  of  this  country,  where  the  pernicious 
Yarieties  of  mahirial  toxemia  are  most  common.  This  is  termed  maUg- 
fia7Jf  mala  rial  hemittjlobuiuria.      In  Africa  it  is  called  bhtek-mater  fever. 

Symptoms. — ^These  arc  generally  the  symptoms  of  the  condition 
tliat  aecompanit's  hemofTJohinuria.  In  paroxysmiil  hemoglobinuria  the 
attacks  are  usually  sudden,  brief  in  ^Juration,  and  sometimes  intermit- 
tent, especially  when  of  malarial  origin.  Jaundice  may  be  an  associ- 
ated symptom.  The  hemoglobinuria  seldom  lasts  for  more  than  two 
days,  though  very  grave  cases  take  on  the  aspect  of  a  pernicious  mala- 
rial attack.  There  may  be  luml>ar  pains,  chills  and  fever,  and  gastric 
distil rbances.  Urticaria  and  |iuq)ura  have  also  been  noted,  as  has 
anemia  in  cases  in  which  freijuent  attacks  have  taken  place. 

Diagnosis. — This  is  made  by  an  examination  of  the  urine.  Macro- 
scopically,  it  is  of  a  red-brown  color,  slightly  turbid,  with  a  reddish- 
brown  or  brownish-black  sediment.  'J'be  reaction  is  usually  acid,  and 
the  specific  gravity  slightly  lowered.  The  microscopic  features  that 
distinguish  hemoglobinuria  from  hematuria  are  variable.  In  the  former 
condition  few  or  no  red  corpuscles  are  present,  and  the  few  that  may  be 
seen  are  usually  colorless  (''  shadows  ")  or  fragmentary.  Small  flakes  or 
granules  of  disintegrated  hemoglobin  are  found,  and  are  brownish- black 
in  cohir.  There  may  be  also  brown-tinged  casts  mid  epithelium. 
Chemically,  the  urine  is  found  to  contain  albumin,  for  the  discovery  of 
which  Hellers  and  the  ^' guaiac "  tests  for  hlood-pigment  may  be 
tried.  The  former  has  been  described  in  the  preceding  discussion 
of  Hematuria.  The  guaiac  te»f  consists  in  overlaying  with  urine  a 
mixture  of  the  tincture  of  guaiae  and  hydrogen  peroxid  or  the  oil  of 
turpentine  (equal  parts).  When  the  blood-color ing  matter  is  present, 
an  indigo- blue  ring  is  formed  above  a  white  resinous  ileposit.  When 
shaken  a  lighter  blue  color  develops  throughout  the  contents.  By 
means  of  the  spectroscope  the  three  absorption-bands  of  methemoglobin 
may  be  seen  (red,  green,  and  yellow).  The  blood-serum  in  hemo- 
globinuria may  be  somewhat  red-tinged  on  nccount  of  the  dissolved 
hemoglobin.  The  hemoglobinuria  is  further  morkcd  by  the  aplasticity 
of  the  red  corpuscles,  liy  their  pallor,  by  poikilocytosis,  and  by  the 
presence  of  the  irregular  flakes  of  hemoglobin. 

The  prognosis  of  hemoglobinuria  depeufls  upon  the  cause.  It  ia 
favorable  in  the  ordinary  jmroxysmal  form.  Malignant  malarial  hemo- 
globinuria, however,  is  often  fatal. 

The  treatment  consists  flrinuirily  in  rest  in  bed.  The  application 
of  dry  cold  to  the  loins  is  useful  and  the  hypodermic  injection  of  ergotin 
jg  to  be  recommended  for  trial.  Internally,  such  hemostatics  as  the 
extract  of  hamamelis  virginica,  the  extract  of  Ijytirastis  canadensis, 
gallic  acid,  lead  acetate,  ergot,  and  opium  may  be  used. 

Hemoglobinuria  is  nither  intractable.  During  the  paroxysms  ex- 
ternal warmth  is  needed,  along  with  hi)t  drinks  to  encourage  perspira- 
tion. In  malarial  cases  quinin,  and  in  syphilitic  the  iodids,  should  be 
administered. 
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ALBUMlNtJEIA. 


Definition, — The  presence  of  albumin  in  the  urine. 

Pathology  and  Etiology. — The  immediate  cause  i**  the  escape  of 
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urine;  tbus,  in  ca^^es  of  valvular  cardiac  disease  the  sudden  appearmoe 
of  hematuria  ^vrmhl  indicate  infarction  of  the  kidney.  The  ilkcoTdjr 
of  a  few  red  blood-corpuscles  in  a  concentrated  urine  would  poiftt  l» 
renal  congestion.  In  profuse  renal  hemorrhages  clots  represeMi^ 
moulds  of  the  renal  pelves  and  of  the  ureters  may    be  diacharyJ, 

Blood  from  the  tirtters  is  usually  moulded  in  clots  in  the  dhape  af 
curved  cylinders^  and  appears  like  small  dark  worms  in  th«  urint;. 
Casta  from  the  ureters  are  often  secondary  to  hemorrhaged :  in  stuck 
cases  the  hematuria  may  alternate  with  the  passage  of  clear  urine^  owing 
to  temporary  hemorrhatres  or  to  the  blocking  of  the  ureter  on  tbe  disr 
eased  side.     (See  also  Fihriniiria.) 

Vipf.ie  hemorrhufeii  may  be  ijuite  copious.  The  blood  and  urine  atf« 
not  intimately  mixed,  and  large  clots  settle  on  standing.  The  Hr«l  por- 
tions of  urine  discharged  may  not  be  bloody,  while  the  last  portion  may 
consist  of  pure  blood;  again,  on  washing  out  tbe  bladder  blood*tiug«a 
urine  comes  away,  while  this  is  not  the  case  if  tbe  hemorrluige  oomti 
from  the  higher  portions  of  the  urinary  passage. 

Finally,  urt'thral  blood  is  discharged  in  advance  of  the  urine^  aad 
either  comes  away  freely  or  may  be  '''  milked  out  **  independently  rf 
urination. 

The  endo.scope  has  been  used  successfully  to  determine  the  source  *>f 
tbe  bemorrhage.  It  is  especially  useful  in  women.  It  is  also  possible 
with  this  instrument  to  determine  which  kidnev  is  affected. 


HEMOGLOBIKUBIA , 

Definition*— The  presence  of  blood-pigmeuts,  especially  melb 
globin,  in   the  urine, 

etiology. — Tbe  direct  cau.se  of  hemoglobinuria  ia  a  condition  af 
the  blood  in  which*  as  a  result  of  the  dissolution  of  the  red  corpuj»clea, 
the  hemoglobin  is  set  free  and  is  excreted  by  the  kidnevs, 

(1)  The  causes  of  tlie  hemolysis  are  principally  toxic,  and  include  the 
following;  (a)  Poisons  (carbolic  and  pyrogallic  acids,  pc^assium  chliH 
rate,  naphtol,  phosphorus,  arseniuretted  hydrogen,  and  carbon  dioxid)% 
(M  The  ingestion  of  poisonous  fungi  or  of  tainted  edible  mufthrooiai 
(iMiffUa  wsndefitfi).  (e)  The  poisons  of  certain  infectious  diseiMS 
(scarlatina,  typhus  aird  typhoid  fevers,  yelh*w  fever,  syphilis,  scurvy, 
purpura).  {(/  )  Extensive  burns,  the  absorption  of  hemorrhagic  efTusiani^ 
and  the  transfusion  of  animal  blood.  {/}  Barely  it  may  be  due  to  m* 
posure  to  cold  and  to  violent  pliysical  exertion.  (/)  Finally,  ther©  11 
the  so-called  epidemw  hemof/io!*iitm'tfi  (Winckel's  disease)  that  occur*  itt 
the  new-born. 

(2)  Paroxysmal  hemoglobinuria,  a  rare  and  intere^sting  vr»  -av 
occur  without  any  a]t|nirent  cause  in  jiersons  enjoying  otln  i  :'A 
health.  It  appears  thus  distinctly  as  an  independent  disea^^e.  Some 
of  these  cases,  bowever,  have  been  attributed  to  a  peculiar  »uaeeptibihtT 
to  cold  (generally  or  locally  applied)  and  to  marked  exertion:  e«tpecially 
is  this  the  case  in  adult  white  males.  It  is  held  by  some  to  be  i 
manifestation  of  Raynaud's  disease,  and  by  others  to  be  the  rc^alt  rf 
syphilis. 

(3)  It  appears  as  a  symptom  of  malaria  (which  acts  like  tbe  other  iftfipc^ 
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tious  diseases)  in  the  southern  part  of  this  country,  where  the  pernicious 
varieties  of  malarial  toxemia  are  most  common.  This  is  termed  malign 
nant  malarial  hemot/hbinuria.      In  Africa  it  is  called  iilftck-water  fever. 

Symptoms. — These  are  generally  the  symptoms  of  the  condition 
that  accompanies  hemoglobinuria.  In  paroxysmal  hemoglobinyria  the 
attacks  are  usually  sudden,  brief  in  duration,  and  sometimes  intermit- 
tent, especially  when  of  malarial  origin.  Jaundict^  may  be  an  associ- 
ated symptom.  The  hemoglobinuria  seldom  lasts  for  more  than  two 
days^  though  very  grave  cases  take  on  the  aspect  of  a  pernicious  mala- 
rial attack.  There  may  be  lumbar  pains,  chills  and  fever,  and  gastric 
disturbances.  Urticaria  and  purjiura  have  also  been  noted,  as  has 
anemia  in  cases  in  which  frequent  attacks  have  taken  place. 

DiagliOSiS^^This  is  made  by  an  examination  of  the  urine.  Macro- 
scopically,  it  is  of  a  red-brown  color,  slightly  turbid,  with  a  reddish- 
brown  or  brownish-black  sediment.  The  reaction  is  usually  acid,  and 
the  specific  gravity  slightly  lowered.  The  microscopic  features  that 
distinguish  hemoglobinuria  from  hematuria  are  variable.  In  the  former 
condition  few  or  no  red  corpuscles  are  present,  and  the  few  that  may  be 
seen  are  usually  colorless  (*'  shadows  ")  or  fragmentary.  Small  iakes  or 
granules  of  disintegrated  hemoglobin  are  found,  and  are  brownish -black 
ID  color.  There  may  he  also  brown -tinged  casts  imd  epithflium. 
Chemically;  the  urine  is  found  to  contain  albumin »  for  the  discovery  of 
which  Heller's  and  the  ''guaiac*'  t€*sts  fr^r  bloofl-pigment  may  be 
tried.  The  former  has  been  described  in  the  preceding  discussion 
of  Hematuria.  The  guaiae  test  consists  in  overlaying  with  urine  a 
mixture  of  the  tincture  of  guaiae  and  hydrogen  peroxid  or  the  oil  of 
turpentine  (e<[ual  parts).  When  the  blood-coloring  matter  is  present, 
an  indigo-blue  ring  is  formed  above  a  white  resinous  deposit.  When 
s^haken  a  lighter  blue  color  develops  throughout  the  contents*  By 
means  of  the  spectroscope  the  three  absorption-bands  of  methenioglohin 
may  be  seen  (red,  green,  and  yellow).  The  blooil-serum  in  hemo- 
globinuria may  be  somewhat  red-tinged  on  account  of  the  dissolved 
hemoglobin.  The  hemoglobinuria  is  further  marked  by  the  aplasticity 
of  the  red  corpuscles »  by  their  pallor,  by  poikilocytosis,  and  by  the 
presence  of  the  irregular  Hakes  of  hemoglobin. 

The  progliosis  of  hemoglobinuria  depends  upon  the  cause.  It  is 
favorable  in  the  on li nary  paroxysmal  form.  Malignant  malarial  hemo- 
globinuria, however,  is  often  fatah 

The  treatment  consists  primarily  in  rest  in  bed.  The  application 
of  dry  cold  to  the  loins  is  useful  and  tlie  hypodermic  injection  of  ergotin 
is  to  be  recommended  for  trial.  Intern fdly,  such  hemostatics  as  the 
extract  of  hHioamelis  virginica,  the  extract  of  hy<lrastis  canadensis, 
gallic  acid,  lead  acetate,  ergot,  and  opium  may  be  used. 

Hemoglobinuria  is  rather  intractalde.  During  the  paroxysms  ex- 
ternal warmth  is  needed,  silong  with  hot  drinks  to  encourage  perspira- 
tion. In  malarial  cases  quinin.  and  in  syphilitic  the  iodids,  should  be 
administered. 

ALiBUMIKtmiA. 

Definition.— The  presence  of  aUjumin  in  the  urine. 

Pathology  and  Etiology* — The  immcdinte  cause  is  the  escape  of 
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the  normal  blooii-constitueGts,  serum-albuiDin  and   serum-global iiu  from 
the  vessels  ioto  the  renal  tubules.     Thia  transudation  of  albumin  io< 
eates  either  a  transient  antl  slight  or  a  permanent  and  grave  DUtritioi 
disturbance  of  either  the  epithelium  lining  tbe  glomeruli  or  of  th&t 
the  contained  tufts  of  capillaries,  or,  posaiblj,  of  the  mvmhrana  prapna 
or  the  ejjitljeliiim  of  the  uriniferous  tubules.     These  changes  induce md 
offer  an  abnormal  perviousiiess  to  tlie  albumin  of  the  blood. 

The  principal  causes  of  albuminuria  are- — (1)  Those  associated 
definite  lesions  of  the  kidney  ;  nephritis,  acute  and  chronic  ;  renal 
gestions,  active  and  passive  (the  latter  being  secondary  to  chron* 
heart*,  and  lung^disease,  pregnancy,  or  tumors) ;   and  certain   i 
Among  the  last-named  are  included  scarlet  fever  (scarlatinal   nt-pi 
and  gout.     Other  causes  are — amyloid  and  fatty   degeneraiiun 
kidney,  suppurative  nephritis,  and  renal  tumors  (cystic  kidney). 

Albuminuria  occurs  also  in  conditions  in  which  {2)  the  renal  le^loi 
are  either  slight  or  undemonstrable :  {ft)  Thus,  it  is  present  in  hk 
changes,  as  in  chronic  lead-,  mercury-,  and  arsenic-poisonings  ficurvy, 
purpura,  syphilis,  leukemia,  or  extreme  anemia,  and  in  cases  in  whttk 
urobilin  or  bile-pigment  and  sugar  (glucose)  circulate  in  the  iitmL 
Again,  slight  albuminuria  may  be  present  in  pregnancy  (kidufy  ^ 
pretjnanct/},  in  saccharin  diabetes,  and  after  etherization.  In  certail 
affections  of  the  nervoua  nt/istem  albumin  is  found  in  small  4|uantil 
after  an  epile)>tic  paroxysm,  in  tetanus,  injuries  to  the  head,  apo] 
ami  exophthalmic  goiter. 

(6)  The  so-called  accidental  or  itpurhui^  albuminuria  is  due  to  dif' 
presence  of  pus  or  blood;  in  such  cases  the  condition  is  not  a  tmt 
renal  albuminuria,  since  it  is  commonly  associated  with  cystitis,  prelltiit 
urethritis,  or  is  tbc  result  of  hemorrhage  from  the  pelvis  of  the  kidneTt 
from  the  ureters,  bladder,  or  urethra, 

(a)  Fehrih  albuminuria  is  of  rather  frequent  occurrence  in  disfSMl 
accompanied  by  pyrexia,  especially  when  long  continued.  Among tlieai 
are  typliui*!  fever,  smaH-pox,  yellow  fever,  diphtheria,  and  even  (bilk- 
ular  tonsillitis  and  pneumonitis.  The  renal  changes  in  thesi*  c»iie*il«i 
I  believe,  merely  a  transitory  cloudy  swelling  in  tbc  glomenili,  wkici, 
toi^etber  witb  tlie  albuminuria,  rarelv  lasts  lonirer  than  thi*  fever. 

{d}  Other  forms  of  albuminuria  have  been  styled />////  €^fimt* 

tional^  dietetit\  hitermittefit,  and  et/elic  :  in  these  no  del:ui:.    iLsiout  if 
the  kidney  are  found,  and  are  denied  by  some  to  exist.      Recent  obitn^- 
ers  are   inclined  to  believe  that  trivial,  no n -progressive  renal  cliaagci 
oceur  in  these  cases.     Slight  ailmminuria  certainly  does  iiectir  in 
cases  after  a  heavy  uieal  rich  in  albumin,  after  marked  and   prof 
muscular  exertion,  intense  emotion,  and  cold  bathing. 

(*?)  Ci/eh'e  alhiimimtria  has  come  to  be  of  greater  interest  and  tniporl- 
ance  in  later  years,  particularly  as  it  bears  upon  the  prognosis  ftnd  iipot 
life-insurance  risks.  In  this  variety  there  is  a  periodic  appearuiee  snJ 
absence  of  albumin  in  the  urine.  The  albuminuric  paroxysms  ire  f«9J 
variable,  recurring  usually  after  meals  or  on  exertion,  but  freoeimif 
being  absent  during  rest  at  night  or  early  in  the  morning.  The  ilb*- 
min  is  present  in  but  suiull  quantity,  and  only  rarely  are  casts  (hymliiK) 
found.  The  urinary  features  are  otherwise  normal,  and  the  »ecooipsfty- 
ing  signs  and  symptoms  common  to  nephritis  are  absent.      Cyclic  ilbi- 
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luinuria  is  most  common  in  adoleweent  anemic  males,  of  poor  nutrition, 
neuralgic,  often  neurotic,  and  even  hysteric.  Under  careful  manage* 
men!  these  cases  ordinarily  recover.  There  is,  however,  a  class  of  cases 
in  wliich  the  albuminuria  is  persistent,  though  but  a  mere  trace  of  albu- 
min may  be  detected,  and  neither  can  tube-casts  be  found  nor  are  symp- 
toms complained  of  As  a  rule,  however,  an  insidious  degeneration  of 
kidney -structure  may  manifest  itself  many  years  later,  an  urgent  con* 

tdition  sometimes  developing. 
Diagnosis. — This  rests  upon  the  discovery  of  albumin  by  means  of 
any  one  or  more  of  the  reliable  tests  sliortly  to  be  described.      Since 
albuminuria  is  no  more  synonymous  with  nephritis  than  is  glycosuria 

■  or  polyuria  with  diabetes  niellitus,  it  becomes  important  and  necessary, 

■  l>oth  for  prognostic  and  therapeutic  reasons,  to  dilferentiate  between  the 
Bo-called  functional  albuminuria,  the  cyclic  variety,  and  those  associated 

I  "with  coarse  and  definite  anatomic  lesions  of  the  kidney. 
Differential  Diagnosis.— ^Inquiry  and  careful  inference  concerning  the 
e  t  i o  1  ogy  of  a  given  case  must  be  made.  He n  a  I  a  Ihii m  in  u  Ha  i  s  pe r s i  s t e n  t 
and  of  considerable  iiuantity,  except  in  clironic  interstitial  nephritis. 
Tube-casts  are  usually  present.  Fun(?tional  allnimhturia  is  slight  and 
inconstant.  Tube-easts  are  either  absent  or  exceedingly  few  in  num- 
ber in  the  latter.  Again,  in  the  former  variety  general  symptoms,  as 
dropsy,  cardiac  hypertrophy,  anemia,  and  uremic  prodromes,  are  pres- 
ent. It  is  true  that  slight  edema  is  sometimes  found  in  cyclic  albumi- 
nuria, but  this  is  probably  due  to  tbe  marked  anemia  that  is  so  often 
seen.  In  this  variety  of  the  mild  albuminurias  also  there  may  be  at 
times  a  considerable  tpiantity  of  albumin,  due  to  the  presence  of  pus  or 
blood,  the  microscopic  elements  of  which,  wlien  found,  of  course  settle 
the  question  as  to  the  origin  of  the  albuminuria.  When  the  quantity  of 
albumin  is  disproportionately  large  in  8/^wr/iJW«  alhutirhmria,  a  suspicion 
of  coexisting  renal  albuminuria  should  he  aroused  (8trlimpell). 

Test  $  for  A!bumin,*-^Two  samples  of  urine,  one  of  the  morning  before 
any  food  is  taken,  and  one  of  the  evening  before  the  patient  retires, 
should  be  examined.  Care  should  be  taken  that  there  be  no  contamina- 
tion of  the  urine  with  the  menstrual,  leukorrheal,  or  urethral  discharges. 
The  smallest  quantity  can  be  detected  only  by  its  coagulum  rendering 
the  urine  turbid ;  hence  any  turbidity  present  before  the  given  test  is 
made  should  be  removed  by  filtration,  unless  this  turbidity  be  due  to 
urates,  when  a  little  warming  of  the  tube  will  render  the  urine  clear. 

(1)  BoilitHf  Tent.— 'Wis  is  the  commonest  and  I  tfiink  the  most  reli- 
able practical  test  for  albumin.     The  tube  is  filled  about  two-thirds  full 

t  of  urine.  If  alkaline  or  neutral  in  reaction,  a  drop  of  acetic  or  nitric 
acid  is  added ;  an  excess  yf  acid  must  be  carefully  avoided,  lest  the 
albumin  (if  present)  be  converted  int*^  a  non-coagulable  form.  The  tube, 
held  aslant,  is  then  applied  to  the  flame,  and  slowly  revolved  with  the 
lingers,  so  that  the  uppt^r  portion  of  the  column  of  urine  is  brought  to 
the  boiling-point.  A  comparison  of  this  with  the  lower  portion  of  the 
urine  is  made.  Any  turbidity  is  due  to  albumin  or  phosphates.  If 
albumin,  adding  a  few  drops  of  nitric  acid  will  increase  and  thicken  the 
coagulum  ;  if  pbosphate,  the  opacjueness  will  be  cleared  at  once. 

(2)  Hdhirs  Nitrtc-acid  Test^ — This  is  easily  performed,  and  is  both 
delicate  and  satisfactory.     About  1  c.cm,  of  nitric  acid  is  poured  into  a 
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tlie  point  of  contact  of  the  two  liquids.      Uric  acid,  unites,  sad  c(?naii 
urinary   coloring-matters   form  a  jiink  or  deep-red  ring  or  lODe;   th 
forms,  as  u  riilc^  iibove  tbe  juncture  of  the  acid  and  urine.     UfliUiUra- 
mn8e  ako  gives  a  while  zone,  but  does  not  respond  to  the  boilioig  tot 
does  serum-ulbumiu. 

(3)  J(ffiHmn»  Pierk'-ae/d  Test.^-To  filtered  nrine  in  a  teat-tube 
slowly  added  a  few  drops  of  a  saturated  watery  solution  of  picric  wv 
Imnieiliate  turbidity  indicates  albumin*  Some  authoritje^i  prefer  iKal 
drum  or  two  (4.0-8J))  of  the  yellow  lluid  be  placed  gently  on  the  surfai 
of  the  urine,  w  hen,  if  albumin  is  present,  a  white  zone  at  once  h  apji 
reut,  together  with  a  bsiziucss  that  spreads  downward  with  the  diffu^! 
of  the  Iii|uids.  lleutirig  emphasizes  the  evidence  of  the  test,  wliicb 
extremely  sensitive. 

(4)  Roberta   mtrie-magneBium  test  is  also  very  delicate.      It  ooi 
in  using  the  following  mixture,  just  as  in  Heller's  test;  one  volume 
concentrated  nitric  acid^  added  to  five  volumes  of  a  saturated  solntiin 
of  magnesium  sulphate, 

(5)  Trichloraeetie-iieid  Test. — This  will  discover  minute  tracei 
albumin,  but  has  the  disadvantage  that  it  responds  to  nuclco-albt 
as  well  as  to  ,scruni-albumin,  A  few  crystals  may  be  dropped  into  tilt 
urine,  or  a  saturated  solution  may  be  used  after  the  '*  contact  methcnL*' 
when,  if  albumin  be  ])resent,  a  white  eoa^ulum  forini*.  This  and  tht 
Geisler  test-papers  (Vierordt)  constitute  portable  and  bandy  tests, 

(6)  The  aeetie^:icitt  and  potiimiiini-ferroei/amd  t€»t  is  also  ralaabk 
and  minutely  sensitive.  The  urine  is  first  made  decidedly  acid  witi 
acetic  acid.  A  few  drops  of  a  freshly  prepared  solution  of  potassiim 
ferrocyanid  are  then  added,  and  if  either  albumin  or  hemialbiuaQM  fe 
present,   it  will   be  preeijiitated. 

(7)  Quaatitatire    TeHt^EnhacK 9  Alhttmhiotneter. — ^Tbis   consists 
using  a  gratluated  test-tube,  into  which  definite  amounts  of  urine  and 
reagent  eomjioseil  id'  10  parts  of  picric  acid,  -0  of  citric  acid,  and  ej 
water  to  make  KHJO  parts  are  curefully  mixed  by  reversing  several  til 
the   8top|jered   tube.      After  allowing   this   to   stand  about   tweiityd 
hours,  the  height  of  the  precipitated  albumin  is  read  off  on  an  HcM 
scale,  which  will  indicate  approximately  the  parts  per  thoufvand.     X< 
less  than  0.5  parts  per  thousand  can  be  estimated  correctly*  hoin^rr^ 
Should  there  be  a  hematuria,  if  the  percentage  of  albumin  by  Esbidl 
method,  divided  into  the  nund>er  of  red  cells  [»er  cubic  centimeter 
urine,  is  less  than  -^0,0*JU,  it  suggests  a  purely  hematurie  atbaniiaiirta 
if  greater,  it  suggests  an  independent  albuminuria  (Goldberg). 

^OgHOSis. — Etiologie  considerations  bear  heavily  in  thi^ 
Functional  aburainuria  is  of  favorable  import,  as  a  rule.  The  febrili» 
hemic,  cyclic,  and  paroxysmal  varieties  usually  clear  u|i  with  cHinriJfli- 
eenee  and  with  advancing  years  (iu  the  latter  ease).  The  penuMlfBOt 
of  albumin  io  these  cases,  however,  even  in  slight  amounts  or  at  fHi* 
able  periods,  should  cause  suspicion,  since  there  must  be  soiae  ifioflit* 
rular  renal  change  to  account  for  the  disorder,  the  tendency  of  nKtdiii 
to  progress  steadily  and  insidiously.  Especially  is  this  true  when 
is  associated  a  gradually  increasing  arterial  tension.      The  pfCMDi 
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tube-casts  is  conclusive  of  structural  change  in  the  kidneys,  marked 
by  degenerations  und  by  exudative  and  productive  inflammation,  either 
acute  or  chronic. 


PEFTONUBIA   AND   ALBUMOSUBIA. 

True  peptone  (Klibne)  has  never  been  demonstrated  in  the  urine.  The 
so*called  peptones  discovered  by  Devote*  b  and  other  methods  are  really 
albumoses^  and  the  term  alfnimfufuna  should  be  substituted  for  pep- 
tonuria. These  albumoses  (pro to-,  deutero-,  hemi-)  are  found  in  acute 
suppurations  or  when  resolution  of  inflanmiatory  eflusions  is  going  on, 
as  in  lobar  pneumonia.  They  may  be  found  also  in  acute  rheumatism, 
scorbutus,  and  in  certain  forms  of  metallic  and  ptonmin  or  bacterial 
poisoning.  Albumosuria  may  be  suspected  when,  after  negative  results 
with  the  boiling  and  nitric-acid  tests,  cold  acetic  acid  produces  a  cloudi- 
ness* This  suspicion  may  be  confirmed  by  the  hiunt  test,  as  follows; 
Any  albumin  that  is  present  must  first  be  coagulated  and  removed- 
Then,  after  placing  some  Fehling*9  solution  in  a  test-tube,  an  etiual 
quantity  of  urine  is  allowed  to  come  in  contact  with  it,  when,  if  albu- 
moses  be  in  the  latter,  a  rose-pink  zone  or  halo  appears  at  or  near  the 
point  of  contact. 

He^malhitritom  is  formed  in  the  urine  in  osteomalacia,  in  chronic 
suppurations,  and  in  sarcomatous  disease  of  the  spinal  cord,  though  the 
clinical  or  diagnostic  significance  of  the  substance  hiis  not  been  fully 
determined  as  yet, 

INDICAKUBIA. 

Definition.^ — The  presence  of  a  pathologic  quantity  of  indican  in 
the   urine, 

Indican  occurs  in  the  urine  in  health  in  very  small  quantities  as  a 
colorless  compound,  and  is,  chemically  speaking,  indoxybpotassium 
sulphate. 

Pathology  and  Btiology. — Indican  is  inerea^sed  abnormally  in 
the  urine  by  any  *lisorder  whereby  large  tjuantities  of  albuminous  mat- 
ters are  decomposed.  Thus,  it  occurs  in  intestinal  obstruction,  especi- 
ally when  the  caliber  of  the  small  bowel  is  diminished  from  any  cause 
so  as  to  produce  a  stagnation  of  tiie  contents  and  a  consequent  decom- 
position from  bacterial  actinn.  Under  such  circumstances  iiidol  and 
phenol  are  formed.  The  former,  being  absorber!  an<l  oxitli/.ed  into  in- 
doxyl,  finally  a]>pears  in  the  urine  in  combination  with  potassium  sul- 
phate. Acute  peritonitis,  obstinate  and  chronic  constipation,  wasting 
diseases,  and  cachectic  conditions  in  which  there  is  a  considerable  de- 
struction of  albuminoids  (as  in  Addison's  di sense,  neophisnmta.  cholera 
Asiatica,  and  empyenui)  usually  liave  an  associated  indicanuria.  An 
increase  of  the  aromatic  sulphates  in  general,  or  an  increase  in  pro- 
portion to  the  fixed  sulpluites.  is  especially  significant  of  intestinal  pu- 
trefactive processes.  Since  the  pancreatif  secretion  peptonizes  the  pro- 
teids  from  which  arise  leucin  and  ty rosin,  and  these  in  turn  are  decom- 
posed into  skatol,  imlob  and  pbenid,  it  is  stated  (Piseuti)  tliat  any  ob- 
struction  preventing   the   flow  of  the   pancreatic  juice  into  the  howel 
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would  be  reflected  in  a  diminisbed  quantity  of  indican  in  the  ai 

the  other  hand,  any  epigaatriti  tumor  i^uspected  of  pressing  ujx»ii  the 

smitli   intestines  would  be  aecompanied   with   indicauuria. 

Diagnosis. — Thia  depends  upon  the  demonstration  of  iQdicAii  ky 
adding  strong  oxidizing  agents,  which  decompose  this  product  and  set 
indigo  or  pigment  free.  At  times  sufficient  oxidation  of  the  iridicaa 
tiiken  place  in  the  urine  before  any  chemical  test  is  applied,  so  that 
bluish  tinge  is  given  tbereto.  This  may  be  seen  in  urine  that  kif 
been  standing  for  some  tinie»  the  sediment  giving  a  bluish  refiectioE,  or 
tbere  may  be  a  blue-turbid  film  on  the  aurftice.  In  the  urine  of  in«licili- 
uria,  moreover,  where  putrefaction  is  marked,  a  pronounced  blue-black, 
color  may  be  present. 

T*'»U, — Jaffe»  well'known  test  consists  in  mixing  e^fual  volutnctf 
urine  and  hydrochloric  acid,  and  then  adding,  drop  by  drop,  a  coD( 
trated  solution   of  chlorinated   lime,   shaking   the   tube   after  each  i4- 
dition.     A  strong  indigo-blue  color  appears  if  there  is  much  iudic&n* 

A  good  modified  test  is  the  use  of  fuming  aitro-hydrochloric  acid 
and  urine  (e(|ual  parts)  and  a  saturated  solution  of  chlorinated  potaskt 
used  as  in  the  above  method,  A  blue-black  cloud  or  ring  appears  below 
the  surface.  If  a  few  drops  of  chloroform  are  then  added  and  the  mix- 
ture ia  agitated  slightly,  a  blue  color  settles  at  the  bottom,  owing  to  ita 
chloroform  carrying  with  it  the  oxidized  indican. 


iacft„ 
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PYURIA, 

Definition. — The  presence  of  pus  in  the  urine. 

Etiology. — Pyuria  is  due  to  (1)  sui)purative  inflammation  along  i 
portion  of  the  genito-urinary  tract,  or  {t)  to  the  rupture  of  adjacent  i 
acesses  into  the  tract.     According  to  tbe  source  of  the  pus  the  uriowT 
manifestations  differ  in  a  more  or  less  characteristic  manner. 

PycUtU  and  Pt/t'h'nephritis,—^I\is  from  the  pelvis  of  tbe  kidney  tniy 
be  due  to  calculous,  tuberculous,  or  other  irritation.  It  is  associated  it 
times  with  the  ''railed**  or  tran.sitional  epithelium  usually  seen  early  in 
the  case.  In  pyelo-nephritis  ca^sts  may  indicate  renal  involvenifot, 
although  it  should  be  borne  in  mind  that  in  abscess  of  the  kidney  poi 
may  be  discharged  continuously  without  tbe  appearance  of  any  ca§t«  ia 
the  urine  whatsoever.  One  such  case  came  to  necropsy  under  the  ob- 
servation of  H.  S,  Anders,  in  which  small  uratic  CJihMili  were  dit- 
charged   now   and   then  for  several  years.      Later,  several  i  '>e€9 

were  reuioved  from  the  bladder  by  Willard  by  suprapubic  c^  v,  ia 

the  hope  that  by  drainage  and  irrigation  of  the  bladder  the  maVlctil 
pyuria  might  subside  or  cease.  The  abdominal  opening  healed  in  a  few 
months,  and,  whilst  bladder-symptoms  w^ere  absent  after  removal  of  ilie 
calculi,  pyuria  persisted.  Death  having  occurred  suddenly  from  eoflK 
nary-artery  disea.se  and  interstitial  myocarditis,  it  was  found  paHmtrUm 
that  a  large  abscess  occupied  tbe  lower  third  of  the  left  kidney,  wluik 
was    fillcil   witfi   small,  tlark,  and  irregularly^shaped  calculi,     A  tUck 

grogenic  membnine  siirrountled   the  purulent  and   calculous  contmtii 
0  easts  were  found  at  any  time  during  life,  though  repeated  tiBm^ 
nations  were  made,  and,  remarkable  as  it  seems,  renal  symptooii  ^ 
altogether  absent. 
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The  pyuria  is  sometimes  intermittent,  one  ureter  becoming  tempor* 
arily  orduded  (on  the  side  of  the  disease),  the  clear,  normal  urine  from 
the  healthy  kidney  passing  until  the  ureteral  obstruction  is  relieved,  when 
pus  again  appears.  Purulent  urine  from  the  kidney  is  usually  acid  in 
reaction,  except  when  the  pyelo-nephritis  is  secondary  to  cystitis,  when 
it  18  more  apt  to  be  alkaline  and  to  contain  a  decided  tiuantity  of  mucus. 
t^«/iV/».-^Pyuria  in  this  afiection  is  fetid  in  most  cases.  Bladder- 
symptoms  are  marked*  The  urine  is  alkaline,  and  a  stringy,  tenacious 
mueo-pus  comes  with  the  last  portions.  Triple  phosphates  are  often  found. 
The  pus  and  urine  are  not  so  intimately  mixed  as  in  pyelonephritis* 

Urethritis. — The  pus  is  in  small  quantities,  is  passed  in  advance  of 
the  urine,  and  can  be  "'milked  out"  from  the  male  urethra.  There  is 
usually  a  history  of  gonorrheal  infection,  and  the  gonoeoccus  may  be 
demonstrated  in  most  cases. 

Ihtpture  of  eoniiquoifH  nbaeesseii  into  the  urinary  tract  is  accompanied 
usually  with  a  sudden  discharge  of  a  large  quantily  of  pus  in  the  urine, 
preceded  by  symptoms  of  abscess  elsewhere,  as  in  the  pelvis  or  right 
iliac  fossa  (suppurative  appendicitis)  or  peri  nephritic  abscess.  The 
pyuria  disappears  as  abruptly  as  it  came  on,  or  lasts  but  a  few  days, 
le&sening  gradually  until  there  is  a  complete  cessation.  The  xtrongyins 
gig(i»  in  the  pelvis  of  the  kidney  causes  pyuria  as  well  as  hematuria. 

Diagnosis.— Pus  gives  a  greenish-yellow  or  yellowish-white  tinge 
to  the  urine  and  sediment,  the  latter  very  often  becoming  very  tenacious 
or  jellydike  from  the  presence  of  mucus.  It  may  resemble  a  phosphatic 
precipitate,  as  in  cystitis;  the  latter,  however,  is  white,  lighter,  more  gran- 
ular, and  not  so  thick  or  tenacious.  Microscopically,  ti  positive  diagnosis 
is  made  by  the  discovery  of  pus-corpuscles  (or  leukocytes)  with  their 
granular  protoplasm,  which  has  the  faculty  of  clearing  up  and  showing 
one  or  more  nuclei  upon  the  addition  of  acetic  acid.  The  corpuscles  are 
either  more  or  less  swollen  and  clear,  or  opaque,  granular,  or  even 
nucleated,  according  to  their  number,  the  length  of  time  in  the  urine, 
and  the  degree  of  alkalinity  or  acidity  of  the  latter.  The  greater  the 
change  in  the  urine,  tlie  more  marked  the  change  in  the  corpuscles.  A 
few  phosphatic  crystals  may  be  seen,  and  epithelium  more  or  less  cha- 
racteristic of  the  seat  of  suppuration  is  present. 

Chemically,  there  is  slight  albuminuria,  a  marked  amount  of  albumin 
usually  indicating  renal  disease.  Nephritis  may  be  diagnosed  in  con- 
nection with  pyuria  by  the  discovery  of  casts.  On  the  addition  of 
liquor  jmtassiie  to  urine  containing  j>us  the  latter  is  converted  into  a 
clear  gelatinoid  substance ;  mucus,  on  rlie  other  hand,  becomes  thin  and 
flocculent.  Mucus  may  also  be  distinguished  from  pus  by  its  failure  to 
react  to  cold  nitric  acid,  whilst  the  albumin  of  purulent  fluid  coagulates. 


CHYLURIA. 

Definition, — The  presence  of  chyle  in  the  urine, 

Etiology. — This  interesting  condition  may  be  either  parmitk  or 
non-infrttgitie  in  origin.  The  former  type  is  more  common  in  the  tropics, 
and  is  caused  by  an  engorgement  and  rupture  of  the  bladder  or  renal 
lymph-vessels,  due  to  obstruction  of  the  larger  branches  of  the  thoracic 
cluct  or  in  the  duct  itself,  by  the  Jihtria  gangumu  homimB  {vide  Filaria- 
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sis).  The  latter  form,  the  pathology  of  which  is  not  definilelv  kno^n,  i» 
occasionally  ft m nil  in  temperate  regions.  It  is  held  to  follow  iDJiiriei  uy 
the  lympliutie  duets,  aiul  may  be  assoeiated  with  pregnancy. 

Diagnosis. — The  nriiie  is  increased  in  quantity,  and  haii  a  milky 
turbidity  (gahn'turia)  due  to  the  eiBulsjfied  fat.  After  standing  for  a  timt 
a  lij^ht  eoagulum  settles  to  the  bottom  and  a  creamy  pellicle  of  ftt  m^ 
to  the  surface.  The  sediment  contains  also  the  fibrin  of  the  chyle.  Some* 
times  as  much  as  2  or  3  per  cent,  of  fat  is  present  (lipuri*t) ;  thi»  msy 
be  tested  by  agitating  a  portiun  of  the  urine  with  ether,  wherrupoo 
the  turbidity  disappears.  Owing  to  the  serum-albumin  in  the  ehylr,  tW 
various  te&ts  for  that  substance  would  show  traces  of  its  prest^nre  ia 
chyluria.  Hematuria  mnj  be  associated  with  chyluria,  especially  in 
parasitic  cases,  in  which  case  the  blood  comes  from  ruptured  vein*  tad 
tinges  the  urine  accordingly.  Mieroseopically,  chyle-containing  urine 
resembles  milk  in  its  millions  of  fine  granules  and  fat- droplet*. 

Prognosis* — Chyluria  is  intermittent  in  its  appearance,  correfponA- 
ing  to  the  times  of  rupture  of  the  vesical  lymphatics,  and  may  last  for 
years.  The  prognosis  of  non-parasitic  chyluria  is  good  as  to  life,  bal 
unfavorable  as  to  cure. 

GHOLUKIA* 

Definition. — The  presence  of  bile-pigment  in  the  urine. 

Etiology. — Choluria  may  be  caused  by  any  disease,  local  or  general, 
in  which  jaandiire  is  a  symptom. 

Diagnosis. — Bile-stained  urine  has  a  color  varying  from  a  £reaarJ 
ish-yellow  to  a  brownish-green  or  brown-black,  resembling  porter.  «V1iei| 
shaken  its  foam  assumes  a  characteristic  yellow  or  greenish-yellow  edlor.! 
White  filter-paper  dippcil  in  the  urine  is  stained  yellow. 

Tests. — The  fhloroform  test  consists  in  adding  this  substance  to  tbtl 
urine  and  allowing  it  to  settle  to  the  bottom  of  the  tube.  If  bile  ofl 
pigment  he  present,  the  gravitated  chloroform  will  be  colored  ?eUov»| 

Gmelin'8  test  is  most  commonly  employecL  though  it  is  not  the  i 
delicate.  A  few  drops  of  urine  find  nitric  acid  are  allowed  to  ma 
together  on  a  white  porcelain  plate;  if  hile-pigment  (bilirubin)  be  oaft- 
tained  in  the  urine,  a  play  of  colors  ensues,  the  green  predorainating,  fol- 
lowed by  the  blue,  violet,  and  red,  each  shade  representing  a  new  fdna 
of  pigment.  The  first  color  noticed  (green)  corresponds  to  the  btlifW- 
din  or  normal  bile-pigment  of  berbaceous  rmimals.  This  oxidatitm  rf 
bilirubin  into  biliverdin  is  better  accomplished  by  nitric  aci^  iiiu 

a  little  nitrous  acid.   Hence,  the  test  may  be  improved  by  a/i  oQgp 

fuming  nitric  to  ordinary  nitric  acid  to  form  a  yellow  trace  of  the  nitltrat 
acid.  This  may  be  placed  in  a  test-tube  or  wine-glass,  and  »ome  of  tlM 
urine  added  gently  from  a  pi  pet.  Bile-pigment  will  be  indicated  by 
successive  rings  of  green,  blue,  violet,  and  red  from  above  downward; 
this  occurs*  however,  only  Mhen  the  bile-pigment  is  present  in  ooosidar* 
able  ijuantities. 

RoHefth^it'h^H  te^f  is  a  modification  of  Gmelin's,  and  is  more  di^liact. 
The  urine  is  first  filtered,  and  a  drop  or  two  of  the  nitrie*nitroiis  add  it 
then  poured  upon  the  filter-paper,  when  the  characterisrie  colored  nap, 
will  appear  if  bile  be  present.  According  to  Penscoldt,  the  timeliB-J 
Rosenhach  test  is  made  more  distinct  by  acidulating  the  filtrate  < 
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acetic  acid  and  pouring  a  thin  layer  into  a  white  shallow  dish.  The 
acetic  acid  assumes  a  greenish-yellow,  and  later  a  green,  or  even  a  blue- 
green,  shade  if  bile  be  in  the  urine.  This  reaction  is  quickened  or  in- 
tensified by  the  application  of  heat  to  the  liquids. 

In  the  Marechal'Rosin  test  a  mixture  of  one  part  of  the  tincture  of 
iodin  and  ten  parts  of  alcohol  is  spread  in  a  deep  layer  over  the  suspected 
urine  in  a  test-tube  or  glass.  A  grass-green  ring  forms  at  the  point  of 
contact  in  choluria. 

Bile-acids. — These  are  principally  the  glycocholic  and  taurocholic 
acids.  Traces  are  found  in  normal  urine,  and  their  clinical  significance 
or  diagnostic  importance,  as  far  as  is  known,  is  practically  nil. 

When  testing  for  bile-acids  the  Stranburger  modification  of  Petten- 
kofer's  method  may  be  used,  as  follows :  ''  After  isolation  cane-sugar  is 
added  to  the  extract,  which  is  then  filtered.  A  drop  or  two  of  strong 
Bulphuric  acid  is  spread  on  the  dried  filter ;  a  violet  or  purple  color 
appears ''  (Musser). 

Other  constituents  of  the  urine  in  choluria  of  long  standing  are 
slight  quantities  of  albumin  and  icteric  or  yellow  bile-stained  hyaline 
or  finely -granular  casts. 

A  point  in  differential  diagnosis  should  be  noted  in  connection  with 
the  fact  that  certain  drugs^  as  rhubarb  and  santonin,  when  given  intern- 
ally, may  produce  a  discoloration  of  the  urine  similar  to  that  caused  by 
the  presence  of  bile.  On  agitation,  however,  there  will  be  no  yellow 
foam  and  no  reaction  to  the  tests  for  bile,  while  the  addition  of  liquor 
potassa^  causes  a  red  color. 

UBOBHilNnBIA. 

Definitioii. — The  presence  of  pathologic  quantities  of  urobilin  in 
the  urine.  Urobilin  is  the  principal  coloring-matter  of  the  urine,  and 
hence  is  present  in  normal  urine  in  small  quantity.  It  is  derived  from 
hematoidin  or  bilirubin  as  a  product  of  the  reduction  of  these  substances 
in  the  tissues  and  blood-vessels. 

When  present  in  large  quantities  urobilin  gives  to  the  urine  a  red- 
brown  color.  This  is  seen  in  fevers,  varying  in  depth  of  shade  accord- 
ing t^  the  degree  of  pyrexia ;  also  in  diseases  of  the  liver,  after  hemor- 
rhagic effusions  (due  to  resorption),  in  the  hemorrhagic  diathesis,  and  in 
progressive  pernicious  anemia. 

When  deposited  in  the  tissues  it  gives  rise  to  a  form  of  jaundice — 
in  which  there  is  a  brownish  discoloration  of  the  skin — called  urobilin" 
icterus. 

Diag^nosiS. — The  presence  of  urobilin  is  best  detected  by  a  spectro- 
scopic examination.  A  marked  absorption-band  between  Frauenhofer's 
lines  (f  and  b),  fading  off"  from  the  green  into  the  blue,  is  characteristic. 
Chemically,  the  addition  of  a  few  drops  of  a  watery  solution  of  zinc 
chlorid  to  the  urine  will  cause  the  peculiar  red-green  fluorescence  of 
urobilin  to  appear. 

GLYCOSURIA. 

Definition. — The  presence  of  sugar  (glucose)  in  the  urine.  Nor- 
mally, a  trace  of  sugar  is  present  in  the  blood  (glykemia),  but  it  may 
be  doubted  whether  any  is  excreted  in  the  urine  in  health,  except  after 
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the  ingestion  of  an  excess  of  food  rich  in  saccharine  or  starchj  mh-' 
stances.     Uric  acid  may  give  the  same  reactions  aa  glucose  in  the  uriof. 

Btiology. — ^The  causes  of  glycosuria  may  be  enumerated  as  followaU 
(1)   Diabetes   mellitus— the   moat   eomuion,     (2)   Certain    diseas«»»,  JiJ 
gout  {intenmttenf    (^lyt'osuria),    cliolera,   typhoid^    typhus,   and 
fevers,   whooping-cough,   diphtheria,    malaria    {jmroxyMmal  glgc^ 
tetanus,  phthisis,  hepatic  cirrhosis,  and  organic  nervous  diseaMa,  < 
cially  those  affecting  the  medulla  and  involving  the  fioor  of  the  fourtfi" 
ventricle.      Glycosuria  may  also  result  from  psychic  e^Ui^es,  as  exces&ive 
mental  exertion,  extreme  emotional  activity  (grief,  worry,  and    '  ~^ 
from  injuries,  as  cerebral  concussion  and  hemorrhage,  and  fractured 
skull,  from  apoplexy,  cerebro-spinal  meningitis,  and  after  epileptic  parol 
ysms.     (3)  Pregnancy.     (4)  Certain  to.xic  agents  cause  a  transient  glj 
cosuria,  among  these  being  carbon  monoxid,  morphin,  hydrocyanic  amd 
amyl  nitrite,  curare,  chloral,  alcohol,  mercury,  arsenic,  turpentine,  pbli 
ridzin,  afid  vartoiin  eoabtar  derivatives,  as  salicylic  acid  and  saloL     Th 
source  of  glycosuria  lias  been  experimentally  demonstrated  in  dogf  by 
Paul  Gibier  of  the  New  York  Pasteur  Institute.     (5)  Obesity  may « 
a  temporary  glycosuria  (lipogenic).     (6)  Pancreatic  disease  (chrunic 
terstitial  pancreatitis  and,  less  commonly,  pancreatic  calculi,  carcitionii 
and  cysts).     (7)  Glycosuria  may  occur  in  exophthalmic  goiter,  and,      _ 
cording  to  Lyman,  may  be  present  for  a  sbort  time  in  (8)  diabetes  insip- 
idus.    (B)  Heredity  probably  pla3^8  a  part  in  predisposing  to  glyoosiin^ 
in  certain  cases,  particularly  in  the  permanent  a^ectioD.     (lOj  Dieletifl 
glycosuria  may  at  times  be  noted.  " 

Diagnosis*^ — ^The  tlaily  ^juantity  of  the  urine  of  typical  glyooisiiria— 
I.  e,  wlien  masking  saccharine  diabetes — is  greatly  increased  (60  (aid- 
ounces — 2  liters — an<l  over  per  diem) ;  it  is  of  high  specific  gravity  (104» 
and  over),  of  a  clear,  pale-yellow  color,  a  '^'' ripe-fruit  "  odor,  a  sweetifih 
taste,  and  an  acid  reaction  that  is  intensified  on  standing,  oning  to  tie 
fermentation  of  the  i'ugar.  Albuminuria  is  not  infre(|uently  as^^ocistcd 
with  glycosuria,  and  the  albumin  should  be  removed  before  testijig  d»- 
cisively  for  sugar.  Again,  since  urine  of  high  color,  heavy  fi««iiilj» 
and  marked  acidity  often  contains  uric  acid,  and  gince  this  substaaoe, 
as  already  pointed  out,  responds  to  the  sugar  tests,  care  must  be  eiereJH^ 
lest  a  false  conclusion  be  drawn.  ^^H 

Tests. — The  most  important  of  these  depend  mainly  upoD  tll^f^| 
culiar  property  of  glucose   in  reducing  the  blue  oxid  of  copper  to  lil^ 
orange  or  red  suboxid.     It  must  be  remembered  that  other  metallic  Mk- 
stances  are  similarly  decomposed. 

(1)  Fekiifif/*H  Test, — Two  solutions  are  used,  e<|ual  parts  beiDg  i&ised 
to  form  the  Fehling's  solution,  as  follows  : 

Solution  I.  contains  34.64  gm-  of  cupric  sulphate,  dissotred  in 
enough  water  to  make  500  c.cm.  Solution  IL  :  173  gm.  of  Roekcilt 
salt  are  dissolved  in  480  c.cm.  of  sodium  hydro xid  (sp,  gr.  1.14);  Ak 
is  then  diluted  with  water  up  to  500  e.e. 

Application:    Dilute  1   c.c.   of  Fehling^s    solutinti  (about  10  di^. 
of  each  of  the  above  solutions)  w  ith  about  1   dram  (4   c.c.)  of  water 
a  test-tube,  and  heiit  to  the  boiling-point.     If  the  clear  blue  ookr 
mains,  tfie  solution  is  ready  for  use;  should  it  change  color,  ho^^ffflv] 
the  solution  is  unfit  for  use  and  should  be  discarded.     Tlie 
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urine  is  added,  drop  by  drop,  heating  occasionally,  when,  if  glucose  he 
present,  the  blue  color  will  be  discharged  by  a  yellow  turbidity,  which 
increases  until  finully  a  deep-yellow  or  orange  red  precipitate  falls. 
Bluish-white  tiakea  and  a  greenish  discoloration  of  the  mixture  simply 
indicate  cnpric  bydroxid,  and  not  glucose.  This  test  serves  for  the 
detection  of  .001  per  cent,  of  glucose  (Wormley), 

(2)  Trommers  Test. — To  about  5  c.c.  of  urine  in  the  tube  add 
one-third  or  one-half  its  volume  of  potassium  or  sodium  hydroxid, 
and  then,  drop  by  drop,  add  a  10  jier  cent*  solution  of  cupric  sul- 
phate. If  a  bluish-white  precipitate  falls,  either  filter  or  agitate  the 
liijuid  until  it  assumes  a  slight  and  uniform  turbidity  ;  then  heat,  and, 
if  sugar  be  present,  a  yellow  or  red  deposit  of  cuprous  oxid  falls;  ,01 
per  cent,  of  glucose  may  be  detected  in  this  way. 

Besides  uric  acid^  there  are  certain  other  substances  which  when 
present  in  urine  make  the  copper  tests  fallacious  by  reducing  the 
cupric  to  cuprous  oxid.  Among  these  are  mucin,  lactose,  pyrocatechin, 
hydrochinon,  bile-pigments,  glycosuric  acid,  the  products  of  elimina- 
tion after  the  ingestion  of  chloral  (urochloric  acid),  and  benzoic  and 
salicvlic  acids. 

(3)  Bdttgers  Bmnuik  Te»t. — This  may  be  performed  as  a  counter  to 
the  copper  tests.  Albumin,  however,  interferes  with  the  test  on  account 
of  the  contained  sulphur,  which  forms  a  black  bismuth  sulphid  :  hence, 
if  present,  it  must  first  be  removed.  This  may  be  done  by  acidulating 
the  urine  with  acetic  or  nitric  acid,  boiling,  and  then  filtering.  Bcitt- 
ger*s  test  is  then  made  by  adding  to  the  non -albuminous  urine  or  to  the 
filtrate  from  one-half  to  an  eijual  (juantity  of  litjuor  potassae  and  a  few 
grains  of  bismuth  aubnitrate.  Boil  for  several  minutes,  and  if  glucose 
be  present  hlack  metallic  bismuth  will  be  precipitated. 

(4)  Xphtntiers  reatjejit  may  be  employed.  This  consists  of  2  parts 
of  basic  bismuth  nitrate  and  4  parts  of  sodium  tartrate  to  100  parts  of 
an  8  per  cent,  solution  of  caustic  soda.  One  part  of  the  reagent  is 
boiietl  with  10  parts  of  the  urine  for  a  few  minutes,  when  a  change  from 
the  original  to  a  brown  or  black  color  will  indicate  the  presence  of  glu- 
cose. This  test  is  quite  distinct,  but  has  the  fallacy  that  is  common  to 
all  the  bismuth  tests,  of  forming  a  black  precipitate  with  the  sulphur 
compounds. 

(5)  Fermentation  TeM. — Though  not  always  convenient  to  apply,  this 
is,  nevertheless,  a  most  reliable  test.  It  depends  upon  the  action  of 
yeast  in  breaking  up  glucose  into  alcohol  and  carbon ie^acid  gas  (carbon 
dioxid).  It  is  performed  easily  by  adding  a  small  piece  of  compressed 
yeast  to  the  urine  in  a  test-tube,  inverting  the  latter  in  a  dish  of  the 
same,  and  standing  aside  for  twelve  to  twentv-four  hours,  the  temper- 
ature being  kept  at  about  80^  to  100^  F.  (26.6^-37.7°  C).  The  evo- 
lution of  gas  resulting  from  tlie  fermentation  of  the  sugar  takes  place, 
with  a  canse*|uent  reduction  of  the  specific  gravity  of  the  urine.  The 
yeast  may  be  tested  simultaneously  for  its  purity  and  strength  by  pla- 
cing one  portion  in  a  test-tube  containing  about  two-thirds  mercury  and 
filling  with  normal  urine,  and  a  similar  portion  in  a  second  tube  with 
mercury  and  a  thin,  watery  solution  of  sugar  or  glucose;  the  fermenta- 
tion test  of  the  suspected  urine  may  be  made  at  the  same  time,  and  all 
three   tubes    inverted  over  a  dish  of  mercury.      Obviously,   the    first 
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tube  should  not  show  the  presence  of  carbon   tlioxid  if  the 
free  from  sugar  ;  but  the  second  tube  sbonld  show  this  gas  to  6e  pi 
or  the  yeast  was  inert. 

Other  tests,  such  as  3foore'st  Uquor-potaiiO'-and-hmUtuf  teM^  Johnrntni 
pivrk-acid  trat^  and  the  phent^Uhydrazin  test,  are  more  intricate  and  in 
no  way  more  rclmble. 

The  quant ittdh-e  estimation  of  8Uf/ar  id  ay  be  made  with  Fehling't 
solution  in  two  parts,  as  recommended  above  for  the  rpjalitatiTe  left. 
This  method  is  based  tipon  the  fact  that  the  eupric  oxid  of  1  c.c-  (»f 
Fehlirig's  solution  will  be  reduced  by  not  lots  than  n. 005  gin.  of  glocose. 
Phice  1  ex.  of  the  solution  in  n  test-tuhe  and  dilute  vith  4  c.c.  of 
water  (5  c.c.  diL  sol.).  Heat  to  the  boiling-point,  and  add  1  c.c.  of 
urine,  and  heat  the  li^piid  again.  If  reduction  has  taken  place.  OJM)ii 
gm. — 0.5  per  cent-  or  more — glucose  is  present :  if  no  reduction  hni 
occurred,  less  than  0.5  per  cent,  is  present.  If  2  c.c.  urine  are  uni 
before  the  color  of  the  Fehling  solution  is  discharged,  there  tiill  kc 
0.25  per  cent,  glucose.  If  J  c.c.  is  used,  1  per  cent,  is  present.  If 
l'^  c.c*  urine  is  all  that  is  required  (about  2  drops),  then  6.0  per  cent  of 
gIucoi«e  is  present. 

RiiherU*  difftrential-denHitif  mdhtfd  depends  upon  a  Iosj*  in  the 
specific  gravity  of  the  urine,  due  to  the  fermentation  of  glucc*se*  Ac- 
cording to  Roberts,  each  degree  in  specific  gravity  lost  is  equivalent  to 
1  grain  of  glucose  in  1  imperial  fluidouncc  (437.5  gr.)  of  urine,  or  one 
degree  represents  0.23  per  cent,  glucose,     (See  works  on  Urinalysis.) 

Cirriitupolarmiflon. — Finally,  sugar  may  be  determined  by  the  s»c- 
chari  meter  or  polar  iscope.  G  hi  cose  polarizes  light  to  the  right.  The 
percentage  may  be  calcuhited  hy  reatliug  the  vernier  scale  indicating  the 
degree  of  reflection,  ami  multiplying  the  number  read  by  the  fmctar  rf 
the  apparatus  used,  after  making  any  reijuired  corrections. 
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ACETONURIA,    DIACETONUBIA.   AND   OXYBUTYRIA. 

Acetonuna.  diacetonuna,  and  oxybutyria  are  so  closely  allied  witk 
glycosuria,  and  especially  with  diabetic  coma  (acetonemia),  that  thft 
may  be  considered  together.  In  the  first-named  condition  the  uriae 
contains  acetone;  in  the  second,  diacetic  or  acet^-acetic  acid;  aud  In 
the  last,  oxybutyric  acid.  Diacetic  and  oxy butyric  acids  are  pniditetf 
of  the  decomposition  of  acetone,  and  hence  the  importance  pre?kifiitT 
ascribed  to  the  latter,  when  detected  in  the  urine  of  dtabeticii,  hn»  gtrei 
place  to  the  two  former^  the  oxidation  of  which  yield  acetone* 

Acetoniiria  may  exist  to  a  minute  degree  in  health,  the  aeetfHi« 
being  a  product  of  the  normal  metamorphosis  of  albumin,  Ii  niaT  l» 
present  also  in — (1)  diabetes;  (2)  carcinoma;  (3)  febrile  conditions:  (4) 
inanition;  (5)  psycijoses ;  and  (*j)  auto-intoxication.  Urine  thai  ton* 
tains  acetone  in  pathologic  ({tiantities  has  a  fruity  (appled ike)  odor  or 
one  re.semlding  that  of  chloroform. 

Tests. — ^(1)  Gerhfird(*fi  original  test  consisted  in  the  addition  of  a  few 
dro[H  of  the  tincture  of  the  chlorid  of  in)n,  which  produced  a  BurgtHwlT- 
red  color  with  acetone,  or  rather  with  the  aceto-acetic  acid. 

(2)  Nffro.prusftfd  Test, — To  a  fluidonnce  (32.0)  of  the  urine  M  » 
dram  or  two  (4.0-8.0)  of  a  solution  of  sodium  nitro-prussid  (gr,  f •  to  $ 
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— 0.324  to  32.0)  and  a  few  drops  of  strong  aqua  ammoniae.  On  stand- 
ing a  rose-violet  color  appears.  According  to  Legal,  proportionately 
smaller  quantities  of  urine  and  the  reagent  may  be  used,  and  strong 
liquor  potassoe.  A  bright-red  color  develops,  and  fades  rapidly,  but 
upon  adding  acetic  acid  this  changes  to  purple  or  violet-red  (Vierordt). 
This  is  a  better  test. 

(3)  Perhaps  the  most  accurate  and,  at  the  same  time,  satisfactory 
test  for  acetone  is  the  following :  Distil  the  urine  with  a  little  phosphoric 
acid,  and  add  to  the  distillate  a  few  drops  of  sodium  hydroxid  and  of 
Lugol's  solution.  If  acetone  be  present,  yellow  crystals  of  iodoform 
will  form,  with  the  characteristic  odor. 

Diacetonnria  and  oxybutyria  never  occur  normally.  They  are 
often  associated  with  acetonuria  in  diabetes,  and  sometimes  in  fever,  or 
occur  as  an  independent  disease  (V.  Jaksch).  Moreover,  it  is  believed 
that  diacetic  and  oxybutyric  acids  are  the  causes  of  diabetic  coma,  and 
not  acetone,  as  was  held  formerly.  Stadelmann  affirms  that  of  like 
value  with  the  recognition  of  oxy butyric  acid  in  diabetes  is  the  deter- 
mination of  a  marked  and  increasing  amount  of  ammonia  in  the  urine 
(1  gram — gr.  xv — and  more  per  diem),  as  indicating  the  imminence  of 
diabetic  coma.  Diacetonnria  is  found  to  occur  in  certain  acute  diseases 
of  children,  accompanied  with  convulsions. 

Tests. — The  presence  of  diacetic  acid  is  demonstrated  by  the  chlorid- 
of-iron  reaction,  as  in  the  case  of  acetone,  except  that  the  urine  is  boiled 
previously.  This  is  done  to  avoid  fallacy,  since  in  unboiled  urine  acetic, 
formic,  and  oxybutyric  acids  may  strike  a  Burgundy -red  also ;  in  urine 
that  has  been  previouslv  boiled  these  do  not  react,  while  the  diacetic 
acid  does,  if  present.  Diacetic  acid  is  usually  present  simultaneously 
with  acetone.  If  a  portion  of  the  urine  is  mixed  with  sulphuric  acid 
and  extracted  with  ether,  diacetic. acid  may  be  inferred  to  be  present  if 
the  extract  shows  a  chlorid-of-iron  reaction  that  fades  within  twenty- 
four  hours  (V.  Jaksch). 

LITHXTBIA. 

Definition. — A  persistent  excess  of  uric  (lithic)  acid  and  urates 
(lithates)  in  the  urine. 

Normal  urine  contains  about  0.4  part  of  uric  acid  to  1000  parts  of 
urine  (about  gr.  x — 0.648 — per  diem),  or  it  exists  in  the  proportion  of 
about  1  to  45  of  urea,  the  principal  solid  constituent.  The  evidence  of 
recent  experimentation  is  in  favor  of  the  view  that  uric  acid  is  derived 
wholly  or  almost  wholly  from  a  metabolic  solution  of  leukocytes  and 
nuclear  substances  generally,  and  that  uric-acid  formation  is  not  to  be 
regarded  as  an  "  unfinished  product "  in  the  old  sense. 

Etiology. — The  causes  of  lithuria,  as  seen  in  certain  conditions  in 
which  this  metabolic  change  occurs,  may  be  put  down  to  be  chiefly  as 
follows:  (1)  Lithemia  (uricemia;  uric-  or  lithic  acid  or  gouty  diathesis); 
(2)  gout  and  rheumatism ;  (3)  fever ;  (4)  leukemia  and  pernicious  an- 
emia; (5)  pulmonary  affections  in  which  the  interchange  of  gases  is  in- 
terfered with ;  (6)  a  highly  nitrogenous  diet.  Certain  other  conditions 
of  the  urine  may  diminish  its  power  of  dissolving  the  uric  acid  shortly 
after  voidance,  and  may  cause  a  deposit  that  should  not  be  mistaken  for 
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ao  excess.  Such  are — (Vi)  temporary  increase  in  the  qnuititj  of  me 
acid  from  an  over-indulgence  in  nitrogenous  food ;  (6)  temporary  higk 
acidity  :  (/*)  deficiency  in  mineral  saltt^. 

Diagnosis.' — The  urine  lia^  a  liigli  specific  gravity,  a  deep  red-ifel- 
low  color,  and  a  marked  acid  reaction,  altliough,  rarely,  uric  acid  la 
formed  in  neutral  or  alkaline  urine  (Vierordt).  Od  standiDg  the  uric 
acid  is  ileposited  in  yellowisb-red  or  ''Cayenne  pepper  "  grai  as,  coiu- 
posed  of  microscopic  uric-acid  crystals.  Chemically  pure  uric  acid  is 
colorless,  but  that  deposited  from  urine  haa  always  this  yellowish-red 
appearance  b*>th  to  the  naked  eye  und  under  the  microscope.  Exami- 
nation with  tbe  latter  sliows  a  great  variety  of  rhombic  prisms — '''whct- 
stone-shaped,"  ^'  crosses/'  '''  lozenges,"  and  other  many*8haped  and  siied 
crystals — single  and  in  agglomerations. 

Te»t. — The  murexid  reactkni  may  he  obtained  by  evaporating  a  little 
urine  in  a  watch-glass  or  porcehiin  dish,  adding  a  few  drops  of  stTtmf 
nitric  acid,  and  beating  to  dryness  again:  this  ii*  allowed  to  cool,  mn 
a  drop  of  liijuor  ammonite  added,  when  a  beautiful  purple  shade  af 
murexid  will  appear  if  uric  acid  be  present. 

tJrates,^ — ^These  are  increased  in  pathologic  conditions  that  give  riae 
to  uric  acid  in  excess,  and  are  usually  present  with  the  latter  in  some 
quantity.  It  is  not  rare,  however,  in  healthy  individuals  for  a  depoiil 
of  urates  to  occur  in  concentrated  urine  exposed  to  a  cool  atmo^pWre. 
Urates  appear  also  in  the  scanty  urine  due  to  the  profuse  perspimtioo 
and  diarrbea  uf  renal  congestion,  in  fever,  from  renal  calculi,  and  aftef 
a  meal  rich  in  albuminous  elements. 

Urates  occur  principally  as  acid  sodium  urate,  calcium  urate^  tod 
ammonium  urate.  They  appear  macroscopically  as  a  flei?h'Colore<l  or 
^^  brick-dust  *'  (lateritious)  sediment ;  this  is  usually  abundant  and  veft 
finely  granular  in  appearance,  while'  the  urine  above  is  cloudy.  It  is 
quite  characteristic  that  upon  heating  such  urine  it  become^^  clear* 
the  urates  being  completely  dissolved.  Microscopically •  the  CKidium  and 
calcium  salts  of  uric  acid  occur  as  needle-  or  dumb-hell-like  erystala  ot 
as  fine,  dark,  amorphous  granules.  Ammonium  urate  is  found  in  alka^ 
line  urine,  often  with  triple  phosphates  when  some  putrescence  has  en- 
sued. It  is  seen  in  dark-brown  or  green  spicuhited  spherules;  these  are 
sometimes  called  ^'^  hedge-hog "  or  **  thorn-apple  '*  crystals.  On  the 
addition  of  a  drop  of  hydrochloric  acid  under  the  cover-glaaa  nrio^idd 
crystals  may  he  seen  to  develop. 
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OXALUBIA. 

Definition. — A  persistent  excess  of  calcium  oxalate  in  the  orina. 
A  few  crystals  may  occur  in  normal  urine  that  has  been  standing  for  i 
long  time. 

Transient  oxaluria  may  follow  the  ingestion  of  sub*acjd  fruitik  « 
pears,  or  of  vegetables  containing  oxalates,  as  rhubarb,  tomatoes,  aarrel 
and  cauliflower. 

Oxaloria  has  been  described  by  some  English  physicians  as  an  inde- 
pendent disease  or  special  diathesis  in  which  marked  dyspepsia  lod 
hypochondriasis  or  neurasthenia  are  associated*  The  coutlition  is  Ixftt^ 
explained,  probably,  as  one  of  a  disturbed  metabolism — parttcularlj  af 
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the  fats  and  carbohydrates — in  which  the  oxaluria  and  the  nervous 
symptoms  are  manifestations  analogous  to  the  lithuria  and  the  irregular 
gouty  symptoms  of  lithemia.  Oxalates  and  lithates  are  not  infrequently 
ft>und  together  in  the  urine  of  those  subject  to  the  gouty  habit.  Oxa- 
luria is  also  present  in  wasting  diseases,  as  in  tuberculosis,  diabetes 
mellitus,  and  in  the  cancerous  cachexia;  it  may  appear  in  catarrhal  jaun- 
dice, spermatorrhea,  also  with  the  ^^  mulberry  calculi,"  and  in  general 
paresis  of  the  insane. 

Diagnosis. — Oxalate-of-lime  crystals  appear  in  the  urine  in  two 
forms — most  commonly  as  minute,  regular,  highly-refracting  octahedra, 
or,  more  rarely,  as  hour-glass-  and  dumb-bell-shaped  crystals. 

The  octahedral  crystals  have  two  crossed  axes,  giving  a  star  or  enve- 
lope-like appearance.  Oxalates  sometimes  give  a  glittering  and  scintil- 
lating effect  to  floating  mucus  in  urine  that  has  undergone  fermentation. 

PH08PHATUBIA. 

Definition. — A  persistent  excess  of  phosphates  in  the  urine. 

Phosphoric-acid  salts  may  be  precipitated  in  normal  urine  that  has 
become  temporarily  alkaline.  These  acid  sodium  and  potassium  phos- 
phates in  normal  acid  urine  are  derived  from  the  alkaline  phosphates 
(neutral  sodium  and  potassium  phosphates)  of  the  blood.  In  normal 
nrine  1.2  parts  alkaline  phosphates  per  1000  and  0.8  part  earthy  phos- 
phates are  appreciable. 

Conditions  that  produce  an  alkaline  fermentation  of  the  urine  cause 
a  deposit  either  of  amorphous  earthy  phospfiates  or  of  crystalline  phos- 
phates. They  are  also  found  in  the  decomposing  urine  of  chronic  cys- 
titis, of  phosphatic  vesical  calculi,  of  paralysis,  and  in  undue  retention 
of  urine.  In  this  alkalinity,  due  to  the  ammoniacal  fermentation  of 
urea,  ammonium  carbonate  reacts  with  the  phosphates  of  magnesium 
to  form  the  triple  ammonio-magnesia  phosphatic  crystals,  the  commonest 
variety  of  phosphaturia.  Here  the  phosphates  arc  deposited  before  or 
immediately  after  the  urine  is  passed,  giving  a  milky  appearance  to  the 
last  portion.  Deposits  of  phosphates,  and  especially  of  triple  phos- 
phates, by  no  means,  however,  indicate  an  actual  phosphaturia.  This 
must  be  determined  by  chemical  analysis.  Amorphous  carbonate  of 
lime  in  small  quantity  may  be  present  also  if  the  urine  is  strongly 
alkaline  and  ammoniacal  (Beale).  The  calcium  phosphates  are  generally 
more  abundant  than  the  magnesian,  and  may  be  found  in  cases  of  ner- 
vous or  atonic  dyspepsia,  neurasthenia,  melancholia,  and  other  debili- 
tated conditions.  Whether  or  not  a  marked  precipitate  of  phosphates 
means  an  excess  to  the  detriment  of  nervous  tissue  alone  has  not  been 
determined  precisely  as  yet.  Obviously,  however,  a  certain  portion  of 
phosphates  is  supplied  by  food  and  the  rest  of  the  body,  owing  to  defec- 
tive assimilation  and  metabolism. 

A  quantitative  estimation  of  the  daily  output  of  phosphates  shows  a 
decided  increase  in  the  quantity  in  wasting  diseases,  as  tuberculosis, 
leukemia,  chronic  articular  rheumatism,  and  acute  yellow  atrophy  of  the 
liver.  The  phosphoric  acid  is  not  increased,  however.  The  so-called 
"  phosphatic  diabetes  *'  is  characterized  by  polyuria,  excessive  phospha- 
turia, thirst,  emaciation,  and  nervous  disturbances  (Tessier). 


552  DISEASES  OF  THE  URINARY  SYSTEM. 

Dias^OSis. — Phosphatic  urine  has  usually  a  stale,  immomMal 
odor,  a  whitish  turbidity,  and  a  copious  light-colored  granular  sediment 
falls  on  standing.  Microscopically,  the  calcium  phosphate  crystals  ap- 
pear sindy  as  ''  knife-blade,"  *'  arrow-head,"  or  '*  slender  wedge-shipe," 
or  in  stellate  clusters.  Acetic  acid  dissolves  them.  The  ammoDio-mig- 
nesian  phosphate  crystals  are  transparent  rhombic  or  triangular  prismi 
large  and  small — ''  coflSn-l id-shaped."  These  also  are  soluble  in  acetic 
acid  ;  oxalate-of-lime  crystals  are  not  so. 

On  heating  phosphatic  urine  an  increased  cloudiness  is  produced  tlitf 
simulates  albumin,  but  on  acidifying,  as  with  a  drop  of  nitric  acid,  tUi 
is  cleared  up  at  once. 

liBUOINnBIA  AND  TTBOaXNUBIA. 

Definition. — The  presence  of  leucin  and  tyrosin  in  the  mm 
These  are  strictly  pathologic  substances,  and  are  usually  found  togetbff. 
They  are  products  of  the  decomposition  of  albumin,  intermediarr  a 
the  formation  of  urea,  and  are  most  apt  to  be  found  in  the  urine,  aioi| 
with  biliary  matters,  in  certain  hepatic  conditions. 

Stiology. — The  principal  causes  of  leucinuria  and  tyrosinuria « 
acute  yellow  atrophy  of  the  liver,  acute  phosphorus-poisoning  (in  \A 
of  which  fatty  degeneration  of  the  liver  is  pathologically  conspicaoa^ 
specific  infectious  diseases,  as  typhoid  fever,  small-pox,  and  yellow  feriL 
and  pernicious  anemia. 

Diagnosis. — Of  the  two  substances,  leucin  is  the  more  solcble,  wk 
hence  is  rarely  found  in  the  urinary  sediment.  Tyrosin,  on  the  other 
hand,  may  be  discovered  sometimes  as  a  fine  greenish-yellow  dqMxiL 
Bile-pigment  may  be  found  not  infrequently  in  urine  containing  leocii 
and  tyrosin.  A  trace  of  albumin  also  may  be  present,  while  toe  uwi 
is,  as  a  rule,  markedly  diminished.  Leucin  and  tyrosin  may  be  i- 
tected  by  evaporating  a  few  drops  of  urine  on  a  glass  slide  and  examin- 
ing microscopically.  Leucin  appears  in  the  form  of  slightly  glisteninc. 
greenish-yellow  spheres  that  may  show  radiating  lines  and  concentn: 
rings.  Tyrosin  is  recognized  by  the  slender  tufts  of  fine,  needle-lik* 
crystals  arranged  in  star-  or  cross-like  fashion. 

If  the  residuum  after  evaporation  be  heated  with  a  drop  of  nitric  acil 
slowly  evaporated  to  dryness,  and  then  touched  with  a  drop  of  !»*>iiu3 
hydroxid,   the  leucin,  if  present,   will  assume  a  yellowish-brown  hof- 

Tyrosin  becomes  red  in  color  when  boiled  with  Millon's  reagent  <■: 
mercurous  nitrate,  or  it  is  demonstrated  by  a  violet  color  when  carefullj 
warmed  with  a  little  sulphuric  acid,  and  then  treated  with  a  drop  of  liic 
solution  of  phenic  chlorid. 

CYSTIN  UHIA. 

Definition. — The  presence  of  an  excess  of  cystin  in  the  urine 
Cyj^tin  in  minute  quantity  may  bo  found  sometimes  in  normal  urine.  It 
contains  sulphur.  The  causes  of  cystinuria  have  not  been  well  made  oat. 
though  hereditary  influences  seem  to  have  an  important  bearing  on  the 
etiology  ;  in  what  manner  they  act,  however,  is  not  known.  On  aco''in: 
of  the  insolubility  of  cystin  any  marked  quantity  would  be  deposiitiim 
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the  urine.  Cystin  calculi  sometimes  result,  though  cystinuria  may  ex- 
ist without  the  presence  of  a  cystin  calculus. 

Brieger  points  out  a  probable  significance  in  the  discovery  of  the 
associated  presence  of  ptomains  with  cystinuria.  Thus,  in  certain  infec- 
tious diseases,  as  intestinal  mycosis,  a  ptomain-cystinic  product  is  sup- 
posed to  be  formed,  then  to  be  absorbed,  and  finally  decomposed  in  the 
urine,  thus  setting  free  the  cystin.  Cystitis  may  be  caused  by  the  action 
of  the  ptomains. 

Diagnosis. — The  sediment  is  light,  and  not  very  unlike  that  of  the 
amorphous  urates.  It  is  not  dissolved  by  heat,  however,  though  soluble 
in  ammonia.  Under  the  microscope  cystin  occurs  in  the  form  of  thin, 
transparent,  hexagonal  crystals.  Care  should  be  exercised  in  forming  a 
diagnosis  of  cystinuria  that  a  contamination  with  iodoform  be  excluded, 
since  the  microscopic  appearance  of  that  substance  is  similar  to  that  of 
cystin.  ^n  account  of  the  sulphur  contained  in  cystin,  a  test  may  be 
employed  by  which  hydrogen  sulphid  is  liberated,  as  by  boiling  the  sus- 

{)ected  urine  with  a  solution  of  lead  oxid  and  sodium  hydroxid,  black 
ead  sulphid  resulting  from  the  reaction  if  cystin  be  present. 

VABIOUS  OTHER  CONDITIONS. 

Urea. — This  occurs  in  solution  in  tEe  normal  urine  as  a  product  of 
the  perfect  decomposition  of  the  nitrogenous  elements  of  food  and  tis- 
sues. In  1000  parts  of  urine  about  20  parts  are  constituted  of  urea  (2 
per  cent.,  equivalent  to  about  gr.  450 — 80.0 — daily).  The  quantity  of 
urea  is  increased  in  the  urine  after  the  ingestion  of  a  considerable  quan- 
tity of  proteid  food ;  sometimes  after  exertion ;  in  acute  inflammation 
and  in  fevers — either  relatively  or  absolutely,  as  in  pneumonitis ;  in 
diabetes  and  other  morbid  conditions  in  which  metabolism  is  accom- 
panied by  an  increase  in  the  tissue-waste.  In  febrile  states  its  excretion 
increases  or  diminishes  with  the  exacerbations  and  remissions  of  tem- 
perature respectively. 

Urea  is  pathologically  diminished  in  quantity  in  all  forms  of  nephri- 
tis, and  markedly  so  in  uremia ;  in  organic  liver-diseases,  as  acute  yellow 
atrophy ;  in  cachectic  and  anemic  states ;  and  in  dropsy,  inanition,  and 
allied  conditions. 

The  quantitative  estimation  of  urea  may  be  made  according  to  one  or 
more  of  several  methods :  Fowler^s  hyf)Ochlorite  test  (with  Labarraque*s 
solution)  is  perhaps  the  most  practical  for  ordinary  clinical  purposes ;  the 
hypobromite  and  Liebig's  methods,  both  requiring  special  apparatus, 
are  better  adapted  for  the  laboratory.*  Fowler's  method  is  based  upon 
the  loss  of  specific  gravity  upon  the  liberation  of  the  nitrogen  of  the 
urea.  The  mean  specific  gravity  of  a  mixture  of  1  part  of  urine  and  7 
parts  of  the  solution  of  sodium  hypochlorite  is  taken  while  quiescent, 
and  is  then  subtracted  from  the  specific  gravity  of  the  mixture  taken 
after  agitation  several  times  during  about  two  hours.  The  difference 
which  is  due  to  the  liberation  of  the  nitrogen  (as  is  shown  by  the  effer- 
vescence), multiplied  by  the  factor  0.77,  gives  the  approximate  percent- 
age of  urea  in  the  urine.  This  test,  however,  has  a  considerable  range 
of  error. 

*  See  works  on  Urinalysis. 
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Urine  evaporated  to  a  syrupy  consistence  and  then  treated  with  nitric 
acid  shows  crystalline  quadratic  plates  of  urea  nitrate. 

Ohlorids. — About  10  parts  of  the  chlorids  of  sodium  and  potassium  in 
1000  parts  of  urine  are  excreted  daily.  They  are  increased  in  tfce 
urine  after  muscular  exertion,  during  the  resorption  of  mechinicd  or 
inflammatory  transudations  and  exudations,  and  in  intermittent  fererSf 
owing  to  the  destruction  of  the  red  corpuscles. 

Pathologic  diminution  in  the  quantity  of  chlorids  occurs  in  fevers,  ii 
the  nephritides,  in  cachectic  conditions,  and  especially  in  such  disetsei 
as  pneumonitis,  pleuritis,  and  rheumatism.  In  the  last-named  class  tlie 
chlorids  diminish  as  exudation  continues,  and  may  even  totally  disap- 
pear from  the  urine  in  extensive  pneumonic  consolidations,  to  reappev 
again  with  the  resorption  of  the  exudate. 

Test. — The  chlorids  may  be  detected,  after  first  removing^any  ilb«- 
min  that  may  be  present,  by  acidulating  with  a  few  drops  of  nitric  add 
(to  keep  the  phosphates  in  solution),  and  by  then  adding,  drop  by  drop, 
a  strong  solution  of  argentic  nitrate.  According  to  the  abundance  rf 
the  resultant  white,  curdy  precipitate  of  argentic  chlorid  a  rough  oti- 
mate  may  be  made  of  the  total  quantity  of  chlorids  in  the  urine. 

Lipuria  is  a  term  applied  to  the  presence  of  fat  in  the  urine.  It  lotj 
result  from  the  steady  use  of  cad-liver  oil  or  of  fatty  food,  or  it  ma?  lie 
found  in  pyonephrosis  (Ebstein) ;  in  phosphorus-poisoning ;  in  pro- 
longed suppuration ;  in  the  lipemia  of  diabetes  mellitus ;  in  the  "  large 
white  kidney ''  with  fatty  degeneration  of  chronic  Bright's  disease:  in 
beer-drinkers ;  and  in  chyluria.  Fatty  urine  becomes  clear  upon  agita^ 
ing  after  the  addition  of  ether. 

Lipaciduria^  or  urine  containing  volatile  fatty  acids  (acetic,  butyric 
and  propionic),  is  as  yet  without  diagnostic  significance. 

MelaJiuria,  or  urine  containing  the  pigment  melanin,  is  found  in  c%m 
of  melanotic  sarcoma.  The  urine  is  dark,  either  just  after  being  voided 
or  after  some  exposure  and  oxidation. 

Hematoporphsrrinuria  ( Urospectrin), — This  term  implies  the  presence 
of  hematoporphyrin  (iron-free  hematin)  in  the  urine.  It  occurs  after 
long-continued  use  (even  in  small  doses — Muller)  of  certain  coal-ur 
products,  particularly  sulfonal  and  trional.  Among  the  symptoms  in 
poisoning  from  these  substances  is  a  cherry-colored  or  dark  blue-red 
urine,  the  abnormal  appearance  of  the  latter  being  due  to  the  presence 
of  hematoporphyrin  resulting  from  the  destruction  of  the  red  blood-cor- 
puscles. The  urine  is  always  quite  acid.  According  to  Garod,  henQato- 
porphyrin  is  a  scanty  though  constant  ingredient  of  normal  urine.  He 
extracts  it  by  adding  100  c.cm.  of  urine  to  20  c.cm.  of  a  10  per  cent,  solu- 
tion of  sodium  hydroxid.  This  precipitates  the  phosphates,  which  are 
washed  with  water  and  redissolved  with  rectified  spirits.  After  acidnU- 
tion  with  hydrochloric  acid  the  solution  shows  spectroscopically  ban«i* 
of  acid  hematoporphyrin.  The  treatment  consists  in  the  prompt  with- 
drawal of  these  drugs  and  the  free  administration  of  alkalies. 

Pneumatinuria,  or  gas-formation  in  the  bladder,  rarely  occurs.  Ileyse' 
records  a  case  of  myelitis  in  which  this  condition  was  present. 

Fibrinuria. — In  certain  conditions  of  the  genito-urinary  tract,  partic- 

'  Zeit.f.  klin.  Mai,  1894,  xxiv.  p.  130,  quoted  in  The  American  Year- Book  cf  MtdiaM 

and  Suryery  for  189(5. 
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ularly  pyelitis  and  ureteritis,  fibrinous  (and  mucous)  casts  are  found  in 
the  urine.  Fibrinuria  may  follow  nephro-lithiasis,  as  in  a  case  recorded 
by  V.  Jaksch. 

Bacterinoria. — There  are  probably  few  specimens  of  urine  that  do  not 
contain  bacteria.  Engel  has  found  a  great  variety  of  organisms  in  the 
nephritides,  one  of  which  (a  micrococcus  of  characteristic  growth  and 
properties)  was  present  in  17  out  of  31  cases,  hence  regarded  by  him  as 
the  specific  cause  of  some  of  the  cases  in  this  category  of  diseases.  This 
organism  was  found  in  mild  types  of  nephritis,  and  Engel  believes  it  to 
be  responsible  for  many  instances  of  the  sort  beginning  as  mild  forms 
of  ''^bacterial  albuminuria.'* 

LactoBuria. — Lactose  is  found  in  the  urine  of  some  puerperae. 

Inositoria. — Inosite  occurs  in  the  urine  in  diabetes  insipidus. 

Alkaptonuria. — Alkaptone  is  an  obscure  substance  (so  called  by 
Bredeker)  that  is  sometimes  found  in  the  urine  of  phthisical  cases,  or 
at  times  in  that  of  patients  without  any  apparent  local  or  general  dis- 
ease. On  exposure  the  urine  darkens  in  color ;  also  upon  the  addition 
of  liquor  potassae.  It  gives  the  sugar-reaction  with  Fehling's  solution 
(Osier). 

Urine  as  afiected  by  the  administration  of  various  drugs — as  carbolic 
acid,  salol,  antipyrin,  and  potassium  iodid — responds  to  certain  chemical 
tests,  for  the  study  of  which  the  reader  is  referred  to  works  on  urinal- 
ysis and  clinical  diagnosis. 


THE  NEPHRrnDES. 

Before  considering  the  several  varieties  of  nephritis,  and  especially 
the  clinical  history  peculiar  to  each  variety,  it  may  be  well  to  first  de- 
scribe certain  general  manifestations  of  renal  disease — whether  degen- 
erative, exudative,  or  productive  lesions  are  predominant — that  are  more 
or  less  common  to  all.  Reference  to  these  symptoms  under  the  diff*erent 
forms  of  nephritis  will,  it  is  hoped,  thus  make  possible  a  clearer  appre- 
hension of  their  significance  and  value,  as  well  as  render  unnecessary 
any  further  elaboration. 

One  of  these  pathologic  conditions  has  already  been  described — viz. 
(1)  Albuminuria.  It  remains,  then,  to  speak  of  (2)  the  Morphologic 
constituents  of  the  urine  in  nephritis,  (8)  Edema  (anasarca^  dropsy\  and 
(4)  Uremia. 

THE  MORPHOLOGIC  CONSTTrUENTS  OF  THE  X7RINE  IN  RENAL  DISEASE : 
CASTS,  EPITHELIUM,  ETC. 

1.  Tube-casts. — These  are  undoubtedly  the  most  important  morpho- 
logic elements  in  the  urine  of  a  nephritic.  Albuminuria  is  coincident- 
ally  present,  and  the  occurrence  together  of  these  two  pathologic  con- 
stituents furnishes  indisputable  evidence  of  renal  disease.  According 
to  the  nature  and  quantity  of  the  casts  also  may  be  determined  the  cha- 
racter and  variety  of  the  affection  of  the  kidneys  in  most  instances. 
Casts,  as  their  name  implies,  are  simply  cylindric  bodies  moulded  in 
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the  reual  tubules,  and  composed  essentially  of  the  coaguIaWe  8ub*i 
in  the  serum  exuded  from  the  blood-ves&t'ls.  The  coagulaof  the  tuWrf 
are  tuostly  albuminous.  (_)ther  morphologic  elements  mav  be  taiird 
\^ith  casts,  such  as  epithelium,  red  blnod*cells,  pus-cell^,  and  the  cmoo- 
lar  matter  and  fat-droplets  due  to  degenerution  of  the  renal  eji  '    ' 

iSiTi«*l\%  the  easts  are  invisible  to  the  naked  eye,  but  in  acutt' 
they  may  be  so  abundant  as  to  form  a  cloudy  sediment  near  ihi  i 

of  the  urine-coutaining  gla^s. 

(«)  Microscopically,  the  unmtrt'd  or  ht/ahne  cast — the  eomxnonflat— 
appears  either  loni:  or  short  and  narrow  or  broad,  of  a  clean  tranfiparetit, 
homogeneous  substJinee,  delicate  in  outline,  and  often  showing  endi?  »it^ 
a  cheesy — or  wnx-like — fraetnre.  They  may  be  straight  or  *i 
curved  and  tortuous,  with  fine  short  transverse  lines  here  and  tli« 
the  borders  of  the  cast.  Karely,  a  cast  may  be  found  e*|ua]  to  a  isilB* 
meter  in  length.  The  so-called  titirrow  cants  are  about  equal  in  ^Idtk 
to  the  diameter  of  a  leukocyte,  while  the  mt'dium  or  broad  catt§  an 
from  three  to  four  times  this  size.  They  will  take  either  the  eartnia 
or  gentian- violet  stain.  Hyaline  casts  are  usually  associated  with  wlltf 
varieties  of  casts  in  Ufphritis,  though  in  fevers,  congestion  of  the  kid- 
neys, chronic  interstitial  nephritis,  and  in  amyloid  kidney  they  mir 
occur  unassociated  with  other  forms  of  casts  (Vierordt). 

(b)  Granular  casts  are  nothing  more  than  hyaline  casts  with  fine  or 
coarse  granules  superadded.  The  granules  represent  minute,  oi*aqufl 
particles  of  urates,  albumin,  fat,  cellular  debris,  and  even  bacleni 
{bacterial  easts).  It  should  be  remembered,  however,  that  granular 
casts  may  be  simulated  by  casts  of  coagulated  albumin  covered  ^v 
particles  of  heraatoidin,  especiallv  in  acute  nephritis.  The  faematai 
can  be  recognized,  however,  by  the  brown-yello^v  coloration. 

(c)  EpitmHai  casts  are  hyaline  easts  covered  with  renal  epith 
or   composed   entirely   of   an   epithelial   conglomeration,   iudicati; 
acute  desquamative  nephritis.     The  opaque,  spheric  renal   cells 
not  be  confounded  with  swollen  leukocytes.     Again,  the  epitheli^ 
themselves  may  show  evidence  of  granular  or  fatty  change. 

(d)  Blood-easts  consist  of  coagula  of  red  corpuscles  shaped  in  ti 
renal  tubules,  or  they  may  be  composed  of  soft  hyaline  (mucous)  caatw 
having  red  blood-cells  imbedded  in  them.  These  are  present  in  r&al 
hemorrhage  and  in  acute  hemorrhagic  nephritis. 

(e)  Waxt/  casts  are  similar  in  appearance  to  hyaline  casts,  thoogh 
better  defined,  broader  as  a  rule,  and  of  an  opat^ue,  slightly  yellow  all 
tint.  They  often  show  broken  ends.  It  has  been  suggested  that  tbej 
may  be  the  products  of  a  metamorphosis  of  hyaline  casts  beeaQir  of 
their  occurrence  in  various  Ibrms  of  nephritis,  and  since  they  do  oat 
merely  indicate  amyloid  disease  of  the  kidney  as  was  formerlv  Mi, 
They  may,  liowever,  snmetimes  show  the  amyloid  reaction  witt  icmUh 
and  ]K>tassium  iodid,  and  are  always  suggestive  of  serious  renal  diseaae. 

(/)  Fattt/  casts  are  such  as  have  left  upon  and  in  theuj  fat-dropkCi 
or  granules,  which,  if  abundant,  are  indicative  of  fatty  degeueratioi  of 
the  kidney.      Cells  showing  granulation  from  fatty  change  may  be  i 
simukaneonsly. 

Uolled  casts  {made  liy  sliding  a  cover-glass  over  a  specimen  of  uriae); 
of  urates,  calls,  and  debris  should  not  Be  mistaken  by  begii 
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f genuine  tube-casts.  The  same  may  be  said  of  mucous  cylindroids  and 
breign  substances.  Nephritis  may  exist  when  the  casts  are  always  to 
be  found,  varying  in  numbers  only,  while  albuminuria  may  be  incon- 
stant or  intermittent. 

2.  Epithelium. — Renal  cells  are  found  in  the  urine  of  those  forms  of 
nephritis  that  are  characterized  by  a  catarrhal  or  desquamative  and 
exudative  process  in  the  tubules.  Epithelial  cells  from  the  kidney  are 
polygonal  or  spheric  in  contour,  with  ^n  indistinct  cell-wall ;  they 
have  a  large  oval  nucleus,  and  are  either  abundantly  granular  or  show  a 
fatty  change.     These  cells  are  about  the  size  of  the  white  corpuscle. 

3.  Leukocytes. — Only  when  attached  to  casts  can  it  be  positively 
aflSrmed  that  leukocytes  are  of  renal  origin  (Striimpell). 

4.  Red  Blood-corpuscles  {vide  Hematuria,  p.  934). — In  acute  hem- 
orrhagic nephritis  and  in  severe  renal  congestion  free  red  blood-cor- 
puscles are  generally  to  be  found. 

5.  Fat-globules  and  granular,  fktty-degenerated  cells  are  seen  espe- 
cially in  the  subacute  and  chronic  forms  of  nephritis  with  fatty  degen- 
eration of  the  proliferated  epithelium,  or  in  the  fatty  stage  of  large 
vbite  kidney. 

DROPSY  OP  RBNAL  DISEASE. 

Since,  as  in  other  conditions,  renal  dropsy  or  edema  is  an  abnormal 
accumulation  of  watery  fluid  transuded  from  the  blood-vessels  into  the 
cellular  tissues  and  lymph-spaces,  the  question  arises,  "  What  is  the 
rationale  of  its  development  in  nephritis?"  On  the  ground  that  the 
renal  secretion  consists  principally  of  water,  and  that  in  most  forms  of 
nephritis  the  urine  is  diminished,  it  was  formerly  held  that  the  dropsy 
was  due  to  the  saturation  of  the  tissues  with  the  water  that  was  not 
excreted  by  the  kidneys.  This  theory  is  not  fully  tenable,  however,  for 
there  are  some  cases  of  edema  unaccompanied  by  any  diminution  in 
the  daily  quantity  of  urine ;  on  the  other  hand,  certain  instances  of 
renal  disease  in  which  there  is  a  state  of  almost  anuria  show  no  evidence 
of  dropsy  whatever.  Indeed,  it  has  been  suggested  (Striimpell)  that 
edema  is  the  cause  rather  than  the  result  of  a  diminished  elimination  of 
water  by  the  kidneys,  this  view  corresponding  in  part  with  Cohnheim*s 
assertion  that  the  increased  transudation  is  due  to  changes  in  or  injury 
to  the  endothelium,  increasing  the  perviousness  of  the  blood-vessels. 
The  failure  of  any  one  theory  as  advanced  above  to  explain  the  etiology 
and  pathology  of  edema  has  justified  the  proposal  of  another  and  un- 
doubtedly a  more  plausible  one  by  Landerer — viz.  that  the  relaxation  of 
the  tissues  (which  may  be  caused  by  the  increased  transudation  of  stasis, 
or  by  hyponutrition  from  hydremia),  and  their  consequent  loss  of  elas- 
ticity, prevent  that  forcing  of  the  lymph  into  circulation  that  exists  in 
the  normal  state,  and  as  a  result  a  watery  infiltration  of  the  tissues  is 
permitted.  The  loss  of  elasticity  or  power  of  resistance  in  edematous 
tissues  is  quite  apparent  under  the  skin,  and  affords  a  positive  means 
of  diagnosis  in  the  pitting  produced  by  the  pressing  finger. 

The  drof)sy  of  the  nej)hriti(les  may  be  either  slight  or  marked,  local 
or  general  (anasarca),  and  sudden  or  slow  in  onset.  It  is  purely  renal 
in  origin  perhaps  only  in  acute  Bright's  disease  or  in  the  earlier  stages 
of  chronic  Bright's  disease.     In  all  forms  of  chronic  nephritis  the  dropsy 
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may  be  due,  in  part,  to  the  venous  stasis  of  cardiac  incompetency, 
chronic  interstitial  nephritis,  espceially,  ederaa  is  t^light,  nud  u^usUjr  it 
the  result  of  weakness  und  dilatation  of  the  heart,  increasing /Min^««ii« 
with  the  latter. 

I  desire  to  mention  here  tfioi^e  rare  ca^es  of  dropsy  that  sinmlttt 
Brights  disease  in  which  no  satisfaetorv  causative  k*sion  is  app&rpnt  or 
discoverable,  and  jilso  those  cases,  rarer  still  jicrhaps,  that  h«i*c  a  pccttlitr 
fiimily  or  congenital  origin. 

The  recognitiim  of  edema  is  made  possible  both  by  m#p^cfiV>ii  md 
palptfiiOH,  Renal  dropsy  is  manifested  first  by  puffiness  of  the  ^kiii  of 
the  face,  and  cspeeiully  of  the  eyelids.  At  other  places  where  thrre  » 
loose  subcutaneous  cellular  tisatjt%  and  in  particuhir  where  the  pttrts  m 
dependent,  dropsy  is  most  apt  to  be  seen  early*  a3  under  the  uialleoli  of 
the  ankles,  the  dorsum  of  the  foot,  and  the  scrotum.  Later,  tie  limbs 
and  the  lower  part  of  the  back  become  swollen,  and  even  the  whole  body 
is  involved  in  severe  cases.  The  skin  has  a  peculiar  waxy  pallor  and  a 
{rlossy  appearance.  When  evident  va^^cular  or  cardiac  changes  exist^io 
as  to  permit  of  increased  dropsy  from  engorgement,  Jis  in  cirrhotic  kidiMj* 
a  cyanotic  or  muddy  color  of  the  skin  may  prevail. 

Dropsy  is  most  constant  and  most  persistently  decided  in  the  l«t]^ 
white  kidney  t\i  subacute  or  chronic  nephritis:   it  is  most  nncommoo 
irregular   in   chromic   interstitial   nephritis  (red  granular  and  contrtcM 
kidney).     Tlic  familiar  pitting  on   pressure  over  edematous  tissue*  b  a 
true  indication  of  tiuid  under  the  skin.     There  is  also  a  cKiughy  or  putlj-  ■ 
like  consistence.      In  very  marked  cases  of  ilropsy  the  deeper  piin«i,  sitrh  ■ 
as   the   muscles,  become   alfected.     The  serous   cavities   also   in   pencfml 
anasarca  show  evidences  of  effusion,  and  thus  give  rise  to  hydro^thonx, 
hydro-peritoneum,  and  hydro-pericarilium.     Less  frer^uently  there  tamj 
be  edema  of  the  larynx,  uvula,  conjunctiva,  and  other  mucous  membmeea^ 
Edema  of  the  brain,  either  local  or  general  may  be  the  cause  of  grrnvf 
uremic  symptoms  in  chronic  nephritis,  or  of  unilateral  eouvtilsiottf  orfl 
paralysis  and  apoplectic  seizures.      The  dropsical   liquid  is   cbemicaflr 
similar  to  a  diluted  blood-serum.     A   minute  quantity  of  albumin  act'd 
urea  is  present. 

tJBBMLA. 

Definition.^ — Uremia  is  the  term  applied  to  a  group  of  manifestati 

mainly  nervous  and  either  acute  or  chronic,  resulting  from  a  toxemia  «!■( 
to  the  retention  in  the  body  of  certain  products  of  urinary  or  i  '  i^ia. 
Strictly  speaking,  uremia  means  simply  blood  containing  ex<  \9m 

urinary  substances. 

Although  most  common  in  Bright's  disease,  uremia  may  arise  also  in 
other  diseases,  as  in  gout  (gouty  kidney),  scarlet  fever  (scarlatinal  neplin* 
tia),  typhus  fever,  yellow  fever,  and  cholera,  in  which  the  kidneys  awl 
blood  may  be  seriously  affected.  Kidneys  which,  on  account  of  marked 
structural  changes,  fail  to  eliminate  the  normal  quantity  of  umfet  tad 
solid  constituiTits  are  directly  or  indirectly  responsible  fur  an  a.<«Kiaiaiai 
of  the  morbid  conditions  known  as  uremia. 

Our  present  knowledge  of  the  pathology  and  etiology  of 
as  of  renal   edema,   is  based  snkdy   upon   theoretic   views.      The  thfonr 
that  attributes  uremic  symptoms  to  the  retention  of  the  excretory  fTvd* 
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nets  appears  to  have  the  atmngest  proofs  to  support  it ;  but  tlie  positive 
nuture  of  these  substances,  or  which  is  the  most  toxic,  or  whether  several 
arc  coDcenied  in  the  causation  or  not,  remains  to  he  determined.  Since 
the  urea  ami  uric  acid  have  been  found  in  increased  quantities  in  the 
blood  of  uremic  patients,  and  since  these  products  are  diminished  in  the 
urine  of  nephritis,  they  also  were  at  firi^t  supposed  to  he  the  cause.  Am- 
monium carbonate,  it  was  alleged  by  Freriehs,  operaterl  in  the  same  man- 
ner after  it  accumulated  in  the  blootl  in  sufficient  quantity  as  a  result  of 
the  Jecom position  of  the  urea  by  a  ferment. 

Not  only  some  of  the  solid  urinary  constituents  accumulate  in  the 
blood  in  uremia,  hut  the  water  also  is  only  partly  eliminated,  and  its 
jire-sence  in  the  blood  renders  the  latter  hydremic  and  of  lower  specific 
gravity.  It  is  true,  however,  that,  notwithstanding  tlie  liict  that  most 
cases  of  uremia  may  be  traced  to  a  marked  simultaneous  diminution  in 
the  (juantity  of  urine  passed,  there  remain  still  certain  instances  of  renal 
disease  in  which  uremic  symptoms  appear  without  any  perceptible  dimi- 
imtion  of  the  urinary  secretion.  Again,  and  even  more  frequent  perhaps, 
are  those  perplexing  cases  of  anuria  now  and  then  reported  in  which  no 
uremic  symptoms  appear.  In  the  latter  instanees  it  is  probable  that  the 
elimination  of  pro<lucts  norm  all}'  excreted  by  the  kidneys  may  be  accom- 
plished through  other  channels,  as  by  the  skin  and  bowels  ;  in  the  for- 
mer it  is  still  likely  that  the  soliil  urinary  constituents  are  retained,  even 
with  an  undiminished  quantity  of  water  excreted. 

Traube's  theory  of  the  cause  of  uremia,  particularly  of  the  nervous  or 
cerebral  manifestations,  was  that  it  is  an  acute  edema  of  the  hrain- — local 
or  general — with  cerebral  anemia.  This  would  seem  to  explain  certain 
cases  of  nephritis,  as  already  mentioned,  in  whicb  a  fair  amount  of  urine 
und  solid  constituents  are  passed  ;  also  cases  of  anuria  due  to  urethral  ob- 
struction in  which  no  nremic  syinptoms  appear:  and  certain  cerebral 
disturbances.  But  with  oin*  present  knowledge  of  the  chemico-pathology 
and  of  the  clinical  cause  of  the  uremia  of  nephritis  in  all  its  forms  there 
is,  I  think,  no  doubt  that  most  cases  are  caused  by  the  toxemia  produced 
by  the  retention  of  the  mass  of  excrementitious  substances  that  is  due  to 
an  abatement  of  the  renal  functions, 

Uelafield,  however,  attributes  the  sudden  violent  motor  symptoms  of 
acute  uremia  to  a  contraction  of  the  arteries  from  some  unknown  cause 
ether  than  blood-contamination* 

The  sytttptoms  of  uremia  may  be  either  acute  or  chronic  in  onset, 
severity,  and  courae.  In  acute  uremia  the  severest  nervous  symptoms 
come  on  suddenly;  they  last  but  a  comparatively  short  time,  and  termi- 
nate fatally,  with  convulsions  and  coma,  dyspnea,  feeble  cardiac  action  and 
pulse,  fever,  and  pulmonary  edema.  These  acute  symptoms,  however,  are 
not  infrequently  preceded  by  mild  uremic  prodromes,  as  headache,  somno- 
lence, nausea,  malaise,  slight  dyspnea,  and  uneasiness. 

Clironic  uremia  is  characterized  hy  the  absence  of  the  marked  symp- 
toms referred  to  above,  the  milder  manifestations  alone  appearing  and 
lasting  over  a  considerable  length  of  time.  Here  the  general  prostration, 
the  feeble  cardiac  and  arterial  states,  the  occasional  stu^ior  and  delirium, 
transient  dimness  of  vision,  anorexia  and  nausea,  irregularly  hurried 
breathings,  ami  muscular  twitch ings,  indicate  the  grave  condition  of  the 
patient.     To  gain  a  more  thorough  knowledge  of   this  interesting  and 
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serious  complication  of  renal  disease  a  divisional  study  of  the  eympta 
atology  is  necessar3\ 

Cerebral  Symptoms. ^ — These  vary  from  a  slight  headache,  trciDore,  i 
\\vi.\  restlessness  of  anxiety  to  the  most  violent  maniacal  delirium  anJ< 
vulsions  ;  from  somnolence  and  mental  stupor  to  profnund  coma;  mud 
from  the  slightest  visual  disturhances  to  complete  amaurosis.  The  onsei 
of  a  noisy  delirium,  and  less  cotnmonly  of  a  marfce<l  mania,  is  often  i\mvt 
abrupt,  and  may  be  ihe  first  manifestation  of  Bright *s  dii^ea^e  in  aii  in- 
dividual. Delusional  insanity  { jVJie  Britjlitkiue)  is  seen  in  some  Cft^es. 
Melancholia  and  the  delusion  of  persecution,  with  suicidal  and  homicidal 
tendencies,  may  thus  occur.  The  most  characteristic  symptom  of  aremia^ 
hoAvever,  is  the  convulsion  (uremic  eclampsia).  Uremic  cfmvuUi&n9  are 
epileptiform  in  type,  although  they  may  be  either  unilateral  or  local— ^f 
the  Jacksonian  form  of  epilepsy.  Tliey  are  supposed  to  he  due  to  a  local 
or  general  edema  of  the  brain,  antl  are  probably  allied  to  the  apoplexia 
serosa  of  early  writers  (Usler).  The  convulsions  of  uremia  may  come 
on  suddenly  or  may  be  preceded  by  headache,  vertigo,  dropsy,  n&u^ca^ 
and  vomiting.  As  in  the  epileptiform  convulsion,  after  the  eariT 
tonic  rigidity  there  may  follow  at  short  intervals  the  clonic  spasm,  witi 
cyanosis,  fever,  and  contracted  arteries,  and  tlie  intervening  perio^ls  of 
unconsciousness,  shallow  or  noisy  respiration,  and  slow,  hard  puld& 
Ooina  may  come  on  gradually  as  w^ell  as  duriuflj  the  convulsive  attacks* 
It  may  be  preceded  by  headache,  apathy,  and  insomnia,  and  continiie 
progressively  to  deepen  for  a  long  time.  A  typhoid  state  not  infire* 
quently  accompanies  uremic  coma.  The  temperature  is  usually  lo*'* 
ered,  and  moderate  dilatation  or  contraction  of  the  pupils  may  be 
evi<lenced. 

Uremic  Amftftrogh. — ^Blindness  may  follow  uremic  convulsions,  or» 
rarely,  it  may  come  on  without  motor  disturbances.  It  is  of  purely 
centric  origin  (the  cortex  of  the  occipital  lobe),  and  its  duration  is  short, 
lasting  but  a  few  days  in  most  instances.  Uremic  denfncM,  which  is 
probably  also  of  centric  origin,  is  a  less  common  manifestation.  OthfT 
nervous  phenomena,  as  hemiplegia,  monoplegia  (from  cerebral  or  spina! 
congestion  or  edema),  contractures,  aphasia,  pruritus,  parestliesiie^  and 
cramps  in  the  calf- muscles  are  not  so  frequent  in  occurrence. 

Circuhitory  Tlisiurhance^. — The  pulse  is  moderately  slow,  tense,  ilid 
full  in  uremia,  but  with  the  onset  of  acute  and  severe  symptoms,  aa  con- 
vulsions, it  usually  becomes  accelerated,  small,  and  feeble.  The  fa«in*i 
action  is  labored  and  feeble. 

Renpii-atory  Sgmpfoms. — Renal  dyspnea,  which  is  sometimes  calW 
'*  uremic  **  or  *'  renal  asthma/'  is  a  marked,  rather  constant,  and  often  ta 
early  symptom  of  uretnia.  The  respirations  are  deep  and  often  stertorrm.* 
in  coma,  or  tljey  may  be  irregular,  accelerated,  and  shallow,  sometimri 
assuming  the  C hey ne-Stokes  type.    Dyspneic  attacks  are  <  "  ta 

occur  at  nigiit.    In  chronic  uremia  slight  dyspnea  may  he  *  i 

long  time*  Again,  alternatinfT  paroxysmal  exacerbations  may  aris**.  Tht 
uremic  dyspnea  is  probably  due  in  most  cases  to  the  toxemia  aflTecting lilt 
respiratory  nervous  centers.  It  may,  however,  be  the  result  of  ainte 
weakness  or  of  dropsy  or  pulmonary  edema* 

OfJiftro-intt'ntintt!  fi!i/fffptom», — ^Ureraic  stomatitis  is  genemlly  ieea. 
The  breath  is  foul,  the  tongue,  lips,  and  gums  are  red*  swollen,  and  | 
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fiil,  ami  the  wuliva  is  increased.  Uremic  vomiting  is  also  UBually  of  cen- 
tric oricriti,  though  it  may  be  provoked  by  the  irritation  of  the  gastric 
mucosa,  caused  by  the  vicarious  elimination  of  the  urea  and  the  decom- 
position of  the  latter  into  irritating  ammonium  carbonate.  The  vomiting 
may  corae  on  suddenly  and  be  persistent.  Uncontrollable  hiccour^h  and 
sometimes  uremic  diarrhea  may  be  associated.  The  irritant  action  of  the 
ammonium  carbonate  on  the  intestinal  raucous  membrane  may  produce  a 
catarrhal  or  diphtheritic  intlammation.  Uremic  diarrhea  may  also  exist 
apart  from  any  marked  jiastric  disturbances. 

General  Symptoiiis. — llic  skin  of  tlie  face  is  usually  pale  in  uremic 
comu.  Urea  may  be  excreted  by  the  sweat-glands,  an<l  may  be  seen  as 
minute  glistening  crystat^  in  some  of  the  cutaneous  furrows  after  the 
evaporation  of  a  free  sweat.  The  skin  is  often  harsh  and  dry,  as  in 
chronic  interstitial  nephritis.  Uremic  pruritus  is  probably  tiic  result  of 
the  periplieral  irritation  of  the  cutaneous  nerves  by  crystals  of  urea.  The 
temperature  is  generally  lowered,  but  uremic  fever  frequently  accompanies 
the  convulsions  or  they  may  be  preccdetl  by  ''uremic  chills/*  In  some 
cases  the  temperature  rises  to  lOo^-lOT"^  F.* (40,5*^^1.6'^  C;)  just  before 
death,  whilst  in  other  cases,  characterized  by  a  profound  and  lasting  coma 
that  deepens  into  collapse,  the  temperature  may  be  so  low  as  91^  or  93*^  F, 

There  is  not  infrequently  an  ammoniacal  odor  about  a  uremic  patient. 
The  urine  is  diminished  in  quantity,  is  generally  highly  albuminous,  and 
deficient  in  urea.  A  previous  dropsy  is  sometimes  markedly  reduced 
upon  the  appearance  of  acute  uremic  symptoms. 

Duration  and  Prognosis. — ^  A  cute  uremia  is  manifested  by  com^ 
and  convulsions,  seldom  lasting  more  tha!i  a  few  days.  Chronic  uremia, 
in  which  milder  nervous  symptoms,  nausea  and  vomiting,  and  dyspnea 
are  more  prominent,  may  persist,  however^  for  many  weeks.  While  a 
grave  condition,  uremia,  even  in  its  most  acute  and  violent  forms,  is  not 
at  once  necessarily  fatnb  for  under  proper  treatment— as  by  venesection, 
for  instance,  followed  by  judicious  hygienic  measures — life  may  1»e  con- 
siderably prolonged.  Sooner  or  later,  however,  barring  a  possible  death 
from  some  intercurrent  affection,  the  kidney-lesi(m8  are  of  such  a  nature 
as  to  |)reclu«le  the  likelihotHl  of  anything  but  a  fatal  result. 

Diagnosis^ — Uremia  may  he  recognized  by  the  history,  the  marked 
arterial  tension,  and  the  accentuated  second  sound  of  the  heart;  also  by 
the  albuminuria  (the  urine  has  to  be  withdrawn!,  the  temperature,  and 
the  odor  of  the  breath.  The  presence  of  dropsy  in  some  eases  is  a  valu- 
able indication  of  the  nephritic  origin  of  uremic  manifestations. 

Differential  Dla^osis. — Uremic  unconsciousness  coming  on  sudrlcnly, 
a«  in  chronic  intcrsiitial  nephritis,  may  simulate  afroholism,  cerebral 
hemorrhage  {apoph'si^)^  vtrebral  tunmr^  or  ineningith.  The  points  of 
dissimilarity  between  the  first  two  conditions  and  uremia  are  here  tabu- 
lated (after  Herrick): 


CeREBRAI.    llEirOftRHAeB. 

Pupils  unequal  or  dilated. 

StertorouH,    puffy    breath- 
ing, and  tapping  chf^ek. 
No  odor. 


Alcoholic  Narcosis. 

Pupils    contraotpci    or    di- 
lated ;  uypp*  iiijccti^d. 
No  HtertorouB  breathing. 

Odor  of  alcohol. 


UREIflA. 

Pupils    isonprall  J   dilated ; 

albuminuric  rptinitiB* 
Sharp,  hissing  Btertor. 

No  odor,  unless  urinous. 


^ 


Puke  ttlow  aad  strong  or 
irregular  ;  artcriea  oflen 
atheromatous. 

Coma  sudden  and  deep. 
Convubions   late ;  may  be 

unilateral, 
llrint*  generally  negative. 
Apoplectic     habit ;     heart 

may  show  hypertrophy. 


Coma  gradual. 
No  convulaions. 

Urine  generally  negative. 
Red  face  and   nose,  heart 

often  weak^  dilated,  my- 

ocarditicv 


No  panUjsifl. 
May    or    may 

aroused. 
PuIho  at  first  stronf^, 

weak  and  rapid  , 

a  tr  oii|r . 

rosis. 
Coma  gradual  or 
Preot*<ied   by  ^n«ral  ooft- 

vutsioDs,  headacHei  de. 
Urine  albumincHu. 
Edema  and  pallor ; 

bypertrophied. 


In  menimfitm  the  mode  of  oaseU  the  rigidity  of  tbe  neck,  incoherenoe 
mild  delirium,  photophobia,  aud  prouounced  fever  point  to  the  diatiiictioiu 

Uremic  coma  mu8t  ako  be  differeotiuted  from  ophtm-poimming  cad 
diabetic  coma,  Clironic  uremia  must  not  be  confounded  with  theMtbcfije 
8tfLt€:  of  typhoid  fever  ami  aente  milian/  tuhercukfsU.  In  opium-i 
the  pupils  are  contracted  and  do  not  respond  to  light.  Again,  in  oj 
poisoning  the  respirations  are  slow,  deep,  and  full  and  the  patient 
anawer  rationally  when  aroused*  In  uremic  coma,  it  will  be  remem' 
consciousness  is  abolished.  In  diabetic  coma  the  history  must  be  learned^ 
the  harsh,  dry  skin  and  emaciation  noted^  and  especially  are  the  etheretl 
odor  and  the  Buri.'undy-red  reaction  of  the  urine  (acetone)  with  the  tincQtrt 
of  tlie  chioriil  nf  iron  to  be  observed  ;  sugar  is  also  present. 

The  prognosis  is  grave,  but  guarded;  it  is  even  favorable  in  manj 
cases,  so  far  as  immediate  results  are  concerned. 

Treatment. — This  will  be  detniled  in  the  discussion  of  the  Twxkm 
forms  of  nephritis.  Suffice  it  to  say  that  the  supreme  indication  in  the 
prompt  elimination  of  tlie  poisons  in  the  blood.  When  diaphoresis  and 
catharsis  fail  either  in  promptness  or  efficiency,  venesection  should  be  <?»• 
ployed  :  the  latter  metisure  is  also  probably  the  most  reliable  in  ur^tf 
cases  of  uremic  convulsions  or  coma, 

Bo'/zoli  recommends  the  subcutaneous  injection  of  sterilised 
hecanse  of  the  gratifying  results  secured  in  a  number  of  cases  of 


AMYLOID  KIDNEY. 


Definition.— Amyloid  {waxy  or  lardaceous)  degeneration  of  the  kHr 

neys  ;  it  is  usually  coexistent  with  a  similar  degeneration  of  other  Tiscsfi. 
Pathology. — Macroscopieally,  the  amyloid  kidney  appean  pak, 
greenish  or  yellowish* white,  and  uniformly  enlarged,  and  the  sor&ee  ii 
smooth,  glistening,  and  often  mottled,  owing  to  the  prominence  rf  di* 
stellate  veins.  It  has  a  doughy  consistence.  On  section  a  bono 
geneous,  anemic,  or  **  bacon-like  **  surface  present*  itself,  pAfticaUrl?  ia 
the  cortical  region.  The  cortex  is  wider  than  normal ;  the  pyramid*  nitj 
be  red  in  color  and  slightly  infiltrated  ;  and  the  glomeruli  may  »fco* 
an  infiltration  by  tlie  glistening,  translucent  amyloid  (albuminoid)  ixia^ 
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riaL  On  the  application  of  Lugol'a  solution  of  iodin  to  the  amyloid 
areas  a  mahogany-brown  color  is  produced  Bruslung  over  the  amyloid 
substance  with  a  solution  of  iodin,  and  then  with  dilute  sulphuric  acid, 
gives  a  blue  or  violet  tint*  Similarly  used,  a  1  per  cent,  solution  of 
methyl- violet  strikes  a  red  color.  The  capsule  of  the  kidney  is  not 
adherent 

Microscopically,  the  amyloid  change  is  generally  found  in  the  early 
stages  to  affect  the  walls  of  the  capillaries  of  the  Malpighian  tufts.  The 
walls  are  swollen  with  the  homogeneous  material  and  the  vessel-himen  ia 
diminished  or  obliterated.  The  straight  uriniferous  tubules  are  also  iofiU 
trateil  later  perhaps,  the  deposit  occurring  primarily  in  the  membranse 
propriiD.  A  diffuse  nephritis  is  nearly  always  an  associated  condition* 
the  so-called  pure  amyloid  kidney,  with  normal  renal  tissue  other  than 
that  above  mentioned,  being  relatively  infrequent.  Fatty  degeneration 
of  the  epithelium,  glomerulites  or  waxy  glomeruli,  and  a  thickening  of 
Bowman's  capsule  are  common  in  markedly  amyloid  kidneys.  In  ad- 
vanced cases  most  of  the  secretory  structure  becomes  atrophied.  Amy- 
loid infiltration  of  the  smaller  granular  kidney  is  less  common  than  of  the 
large  white  kidney,  with  intense  parenchymatous  changes. 

Hypertrophy  of  the  heart  is  not  always  present  in  amyloid  disease  of 
the  kidneys.  Amyloid  infiltration  of  other  organs,  however,  as  of  the 
liver  and  spleen,  is  usually  associatei)  with  waxy  kidneys. 

Etiology* — The  causes  of  nmyloid  kidney  are  those  of  the  amyloid 
change  affecting  (either  simultaneously  or  nearly  so)  other  organs,  as  the 
spleen,  liver,  and  intestines* 

Commonly,  amyloid  disease  is  marked  also  in  the  other  solid  organs 
named  above  ;  it  is  secondary  to  wasting  diseases,  cachexi:^,  and  the  like. 
Perhaps  the  most  fre^juent  cause  of  the  waxy  kidney  is  tuberculosis,  espe- 
cially of  the  lungs  (**  chronic  ulcerative  phthisis"):  tuberculosis  of  the 
intestines  also  is  often  associated  and  aggravates  the  amyloid  infiltration. 
Next  in  order  are  the  prolonged  suppurations,  particularly  of  the  hones, 
as  in  osteitis  of  the  vertebme  and  hips  (usually  tuberculous).  Chronic 
empyema,  intestinal  ulcers,  vesico-vaginal  fistulte,  and  other  purulent 
affections,  chronic  in  nature  also,  have  the  same  etiologic  effect. 

Amyloid  kidney  is  often  present  in  syphilis,  especially  in  the  tertiary 
stage,  when  ulceration  of  the  mucous  surfaces  and  of  the  bones  is  present. 
Rarely,  gout,  malaria,  ami  chronic  valvular  endocarditis  with  iuisufficiency 
seem  to  produce  amyloid  disease. 

SjTnptotns.— These  vary  greatly  accortling  to  the  extent  to  which 
the  amyloid  degeneration  has  encroached  upon  the  normal  ki<lney -struc- 
ture, and  may  be  overshadowed  partially  or  completely  by  those  of  the 
dominant  causal  affection. 

The  uritie  is  pale  yellow,  clear,  and  variable  in  quantity,  and  the 
amount  passed  in  twenty-four  hours  is  sometimes  nonnal  or  may  he 
slightly  diminished.  More  frequently,  perhaps,  it  is  increased,  and  espe- 
cially in  marked  or  advanced  cases.  The  specific  gravity  is  apt  to  be 
low  (1015-1005),  and  there  is  sel^Iom  any  sediment. 

Serum-alhumin  and  globulin  may  both  be  present  in  the  urine,  but  a 
highly  significant  condition,  and  one  tbat  is  seemingly  diagnostic,  is  the 
high  proportion  of  globulin  as  compared  with  the  serum-albumin  (Sal- 
kowski.  Senator).     Tube-casts  may  be  found,  hut  their  presence  may  be 
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only  temporary  ;  they  are  usually  wide  hyaline  or  fatty  and  granolar,  s&d 
are  few  in  number.  The  amyloid  reaction  umy  be  elicited  with  tkt 
hyaline  casts ;  sopjctirnes  symptoms  referable  to  the  kidney  are  rare  in 
comparison  with  tliose  of  the  nephritides.  Dropsy  is  not  invariably  pre^ 
ent,  and  when  present  is  but  moderate  in  degree  and  generally  in  the  legs 
only.  It  is  proportionately  prominent  with  the  increase  in  the  anemia, 
cireuhitory  depre^^sion,  and  wtiHtinfr  of  flesh  and  strength.  These  latier 
manifestations,  constkuting  a  cachectic  appearance,  are  quite  commoafy 
observed  in  amyloid  kidney. 

The  associated  enlargement  and  tbe  firm,  sharp  outlines  of  th«  lifir 
and  spleen  are  of  diagnostic  significance.  Marked  diarrhea  may  be  dw 
to  coexisting  amyloid  infiltration  of  the  intestines  or  to  tuberculous  inti^ 
tinal  ulcers,  and  is  often  seen  in  advanced  cases. 

Diagnosis.— This  can  seldom  be  marie  upon  the  urinary  maQif&ta- 
tions  alone,  important  and  often  necessary  adjuncts  are  the  histories  of 
causation  and  of  the  associated  symptoms  antl  physical  signs,  Tboti 
there  will  be  evidenced  in  most  cases  tuberculosis,  chronic  bone-suppura- 
tions, or  syphilis,  while  coexisting  hepatic  and  splenic  enlargements,  wu(^ 
ing,  and  cachexia  are  usually  present.  In  any  of  the  dise^ed  conditioiii 
mentioned  amyloid  kidney  may  be  diagnosticated  with  reasonable  etir- 
tainty  upon  the  development  of  an  increased  quantity  of  pale  clear  arioe 
of  low  specific  gravity  and  containing  a  large  amount  of  albumin,  or  etf^tt 
witli  slight  albuminuria. 

From  parenchi/matouH  ncphrifis  amyloid  kidney  is  to  be  differentiated 
by  the  histoi y,  by  the  more  markeil  and  generally  distributed  dropsy, 
and  by  the  albuminuric  retinitis  that  characterize  the  former.  In  rArcmir 
mterftfttial  nephritic  there  are  less  marked  albuminuria  and  dropsy,  and 
there  are  present  arteriosclerosis,  cardiac  hypertrophy,  and  a  pronounced 
tendetRT  toward  uremic  symptoms.  ^M 

Prognosis- — This  varies  with  the  cause.  Incipient  bone-dtseaa^H 
tuberculosis,  with  only  slight  evidences  of  amyloid  change  in  the  kidnejl, 
may  be  controlled.  As  a  rule,  liowever,  the  structural  alterations  are» 
far  advanced,  and  the  constitutional  jx>wer9  of  resistance  so  much  enir- 
vatcd,  before  the  amyloid  infiltration  can  be  distinctly  apprehended  that 
in  the  majority  of  instjin^'cs  the  prognosis  is  entirely  unfavorable.  In 
<lecided   csiscs  death  ensues  in  from   several  weeks  to  as  many  monthiL 

TreattQent,^ — ^I'his  also  depends  upon  the  causal  affection.  Hygieo« 
and  dietetic  measures  are  always  useful,  however,  with  a  view  t^  impft>viii|[ 
the  general  nutrition.  The  iodid  of  iron  has  been  recommended  m  aa 
alterative,  and  easily  assimilable  and  palatable  fats  and  tonics  may  alio 
be  tried.  Tuberculous  cases  rerjuire  creasote  or  allied  preparations  :  M'plK 
ilitic8  require  mercurials  and  iodids ;  while  malarial  subjects  do  b^ 
under  tbe  systematic  use  of  arsenic,  iron,  and  quinin* 
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NEPHROLITHIASIS. 

(Renal  Calculi;  l)/t:litiit  Caiculojia :  JicfuU  Colic:   GmrtL) 

Definition. — A  condition  characterized  by  the  formation  of  fine  or 
coarse  concretions  in  the  kidney -substance  or  in  the  renal  pel  via  ky  At 
precipitation  of  certain  of  the  solid  urinary  eonatituenta. 
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Varieties, — ^ According  to  their  size,  renal  concretions  are  variously 
termed — {!)  Renal  sand,  of  which  the  particles  are  fine  ami  pulverized; 
(2)  Eenal  gravely  consisting  of  eoai-se  grains  or  even  of  pea-sized  concre- 
tions ;  (3)  Eenal  stone,  or  calculus,  when  larger  masses  than  the  preceding 
exist,  either  more  <ir  less  rounded  or  as  stony  casts  or  moulds  of  the  pelvis 
of  the  kidney,  its  infundibuhi,  and  calyces  {dendrttir  or  eoral  ealculi). 

According  to  their  composition^  the  chemical  varieties  of  renal  concre- 
tions are — -(1)  Unn'-ncid  calculi,  the  most  fre fluent  in  occurrence.  Urates 
are  often  associated  in  the  calculus  with  uric  acid^  thus  producing  strati- 
fication. These  concretions  may  occur  as  sand,  gravel,  or  large  stones ; 
they  are  usually  quite  hard,  reddish-brown  or  black  in  color,  and  have  a 
smooth  though  irregularly-shaped  surface.  The  fracture  is  crystalline, 
and  in  the  larger  calculi  oflen  shows  the  alternating  layers  of  uric  acid 
and  urates.     Pure  uratic  stones  may  occur  in  children. 

(2)  Calcium* oxalate  concretions  occur  more  rarely  in  the  kidney.  They 
constitute  the  so-called  '"  mulberry  calculi/'  from  a  fancied  resemblance 
to  the  mulberry,  owing  to  their  dark-brown  or  black  color  and  very  irreg- 
ular and  nodulated  or  prickly  appearance.  They  are  also  quite  dense; 
lamination,  however,  is  not  common,  although  they  are  sometimes  formed 
about  a  uric-acid  nucleus. 

(3)  Phoaphatlc  calculi  of  the  kidney  are  still  less  common  than  the 
oxalate,  but  they  are  more  common  in  the  bladder.  Tbey  may  consist  of 
calcic  phosphate  or  ammonio-magnesic  phosphute,  and  may  possibly  be 
associated  with  calcic  carbonate.  Pho.sphalic  salts  are  most  often  depos- 
ited secondarily  about  uric-acid  or  oxalate  calculi  in  the  alkaline  urine  of 
a  cystitis  set  up  hy  the  irritation  of  the  true  renal  t^tones.  Phosphatic 
calculi  are  grayish-white  in   color  and  are  comparatively  soft. 

(4)  Renal  stones  composed  of  eyi^fhi^  xanthm^  carhonate  of  lime,  fatty 
or  saponaceous  jnatters  (urostealith),  indigt),  nml  fihrin,  though  of  extreme 
rarity,  have  been  occasionally  reported.  Cystin  calculi  have  a  pale-yellow 
color  ami  a  waxy  luster. 

Pathology.* — The  anatomic  changes  of  the  kidney  vary  with  the 
degree  and  persistence  of  the  irritation,  the  size  of  the  calculi,  and  their 
passage  or  retention.  Sometimes  numerous  granular  and  pea -si  zed  con- 
cretions lire  found  in  the  renal  pelvis,  with  desquamated  epithelium  and  a 
turbid  urine.  Intert^sting  cases  are  those  in  which  a  dendritic  stone 
occupies?  a  great  portion  of  the  atrophied  kidney-substance,  as  well  as 
the  entire  pelvis  of  the  organ.  In  one  of  my  own  patients  the  left  kidney 
was,  apparently,  nearly  twice  the  normal  size,  owing  to  the  presence  of  a 
large  coral- calculus  (uric  acid  and  iirsiiei*),  connected  by  an  isthmus  with 
a  rounded  stone  in  the  inferior  portion  i\uhe  as  large  aj<  a  large  walnut. 
The   pelvis  of  the   right  kidney  also  contained  a  dendritic  calculus. 

Secondary  LesioEs.— Perhaps  the  most  unual  result  of  renal  concre- 
tions is  a  pyelitis  :  this  may  be  simple  catarrhal,  diphtheritic,  or  purulent, 
with  or  without  hemorrhages,  depending  upon  the  intensity  of  the  mechan- 
ical irritation*  A  pyelo-nepbritis  may  follow  in  severe  cases,  as  may  even 
a  general  suppunition  {pyonephrosis)  or  perinephric  abscess  and  perfora- 
tions. Renal  pus-cavities  are  sometimes  found  postmortem  containing 
numerous  small  stones.  Hydronephrosis  is  another  important  pathologic 
sequel,  in  which  the  cause"  is  to  be  attributed  to  the  blocking  of  the 
ureter  by  an  erstwhile  passing  stone  or  by  the  closing  of  the  aperture  of 
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a  ureter  from  within  the  pelvis.  Pressure-necrosis  and  perforation 
thus  be  ioduced.  Owing  to  the  prolonge<I  pressure  of  a  dendritic  c^lculu*, 
there  is  comnuinlv  a  distinct  and  marked  utropliy  of  tlie  renal  parenchjin*, 
resulting  in  chruiiie  diffuse  nephritis  with  little  or  no  exudatioD. 

etiology. — The  definite  causation  and  the  exact  manner  of  fommtton 
of  renal  concretions  are  still  unestabliahed.  We  may  infer  not  a  liltlt, 
however,  with  some  good  reasim,  since  the  prediitposi/tt/  caitst^  are  ratli«r 
distinct.  Thus,  in  children  and  in  advanced  life  the  occurrence  of  cmlcutl 
is  most  common^  the  uratic  variety  being  most  frequent  in  the  former  &ud 
the  uric  acid  in  the  latter.  Men  are  subject  to  nephrolithiasis  more  often 
than  are  women.  The  uric-  or  lithic-acid  state  (lithemia),  gout,  and  tlie 
various  influences  that  induce  these  conditions,  as  an  excessive  meal 
(proteid)  diet  or  a  sedentary  life,  seem  to  predisjjose  to  stone.  Heredity, 
I  believe,  plays  a  prominent  part  in  many  cases. 

Broadly  speaking,  any  habit  of  the  syalem  that  encourages  the  pre- 
cipitation  of  insoluble  abnormal  ingredients  or  of  normal  ingre^Uents  in 
excess,  owing  to  chemical  changes  in  the  urine,  tends  to  the  formation  of 
calculi.  It  ahouhl,  however,  be  provisionally  stated  that  the  primary 
cause  of  calculus- ft irmation  is  the  presence  of  some  solid  substance  in  ike 
urinary  tract  that  affords  a  nucleus  about  which  the  successive  layers  of 
crystals  may  deposit  and  adbcre,  such  as  bits  of  mucus,  epithelial  shj 
parasitic  ova,  bacteria,  blood-cluts,  and  tube-casts* 

It  is  generally  believed  that  ti»e  reijuisite  conditions  for  the  foi 
of  an  uric-acid  renal  calculus  jire— a  highly-acid  urine,  an  excess  of  uric 
acid,  and  a  low  percentage  of  salines. 

Sytnptoms,— These  may  be  slight,  progressive,  and  chronic,  or  they 
may  be  intensely  acute  and  comparatively  short  in  duration,  though  sot 
ject  to  repetition — /.  e,  reftal  colic.  It  is  not  unusual  for  patients  to 
pass  uric-acid  sand  and  gravel  for  years  without  much  compUint*  A 
sudden  blocking  of  a  ureter,  however,  or  a  slowly-passing  stone  of  dk- 
tending  dimensions  produces  great  agony  at  times.  A  smooth,  soaglj- 
fitting  dendritic  calculus  in  the  pelvis  may  not  cause  any  symptoms  for 
yeai-s  until  the  dcjitruction  of  tissue  by  its  weight  and  mechanical  irritatjdO 
ensues ;  there  is  then  a  progressive  failure  of  health,  a  constantly  incn5i»- 
ing  pain  in  the  back,  occasional  hematuria,  tenderness  on  pressure  of«r 
the  diseased  kidney,  both  anteriorly  (deep)  and  posteriorly,  and  fimJly 
uremia  and  death. 

The  characteristic  symptoms  of  stone  in  the  kidney  appear  as  an  attsck 
of  renal  colic.  This  happens  when  a  calculus  in  its  passage  down  tlif 
ureter  acts  as  a  mechanical  irritant,  or  when  it  is  caught  and  stopped  in 
the  passage.  The  large  *'  gravel "  or  pea-sized  and  more  or  leas  nNtgh 
stones  usually  cause  the  attack,  which  comes  on,  as  a  rule,  t|nite  suddenly, 
although  it  may  he  preceded  by  a  chill  and  some  general  uneasiness  ^r 
by  slight  pain  in  the  region  of  the  kidney.  It  may  be  excited  bj  s  sad- 
den muscular  effort.  The  pain  is  tearing  in  character,  and  impidlj 
reaches  an  agonizing  maximuui  of  severity,  starting  from  the  lumbar  re- 
gion and  extending  down  along  the  ureter  into  the  groin,  and  often  into 
the  testicle  and  inner  side  of  the  thigh.  The  paroxysm  may  appear  il 
the  form  of  a  diffuse  abdominal  antl  lumbar  pain  in  some  iii?*tances.  Tliert 
is  local  ten<lerness  on  ju't'ssure,  and  nausea  and  repeated  vomitings  «ut> 
frequent.    The  patient  is  often  collapaetl,  and  perspiration,  a  rapid., 
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r.nJ  feeble  pulse,  trembling,  anxiety,  bodily  twistings  about,  convulsions 
even,  and  syneope  may  ensue.  There  may  be  moderate  fever*  The  urine 
is  scanty  or  may  be  suppressed  fur  a  time,  and  is  often  bloody.  Frequent 
and  painful  attempts  at  urination  are  made,  with  the  passage  of  but  a  few 
drops  at  a  time,  owing  perhaps,  in  part  at  least,  to  a  reflex  spasra  of  the 
vesical  sphincter  (vesical  tenesmus).  The  presence  of  pus  and  of  pelvic 
epithelium  in  the  urine  indicates  a  pyelitis.  When  a  large  i^uantity  of 
clear  urine  is  passed,  as  sometimes  happens,  it  may  be  looked  upon  as 
having  come  from  a  healthy  kidney. 

The  paroxysm  of  renal  colic  ends  when  the  impacted  stone  passes  out 
of  the  ureter*  This  may  occur  within  a  few  hours  or  it  may  take  several 
days ;  in  instances  of  the  latter  type  the  attacks  of  renal  colic  may  be 
intermittent. 

Recovery  is  not  always  complete  immediately  upon  the  evacuation  of 
the  stone.  The  previously  retracted  testicle  may  be  painful  and  swollen 
for  a  little  while,  and  there  are  apt  to  be  an  aching  and  a  soreness  over 
the  affected  kidney  and  ureter. 

In  certain  severe  cases  of  mechanical  irritation  the  symptoms  of  pye- 
litis, pyelo-nephritis  with  abscess,  or  hydronephrosis  may  be  superadded. 
Anuria  and  uremia  result  from  simultaneous  obstructive  suppression  of 
the  urine  upon  both  sides* 

Nephrolithiasis  as  a  chronic  affeetion  may  exist  for  many  years,  with 
recurring  paroxysms  of  renal  colic.  Between  the  latter  the  patient  may 
be  entirely  comfortable,  save  perhaps  an  occasional  burning  in  the  urethra 
on  micturition,  owing  to  a  bighly-concentrated,  acid  urine  or  to  the  pass- 
age of  minute  uric-acid  granules.  There  are  apt  to  be  pain  and  tenderness 
over  the  kidney  containing  a  large  imbedded  .<tone.  A  smoky-hued  urine, 
due  to  slight  hematuria,  is  also  sometimes  jiresent  in  long-standing  cases 
of  renal  calculus,  partjcularly  aftcT  exertion, 

A  renal  intermittent  fever,  simulating  malarial  paroxysms,  may  occur 
in  nephrolithiasis,  and  is  analogous  to  the  hepatic  intermittent  fever  of 
cholelithiasis. 

PyeUtii^ — ^simple  or  purulent — ^with  late  involvement  of  the  kidney- 
parenchyma  (pyelo-nephritis)  is  a  frequent  concomitant  of  chronic  nephro- 
lithiasis. The  presence  of  pus  in  the  urine  is  constant,  with  an  absence 
of  renal  epithelium  in  cases  of  an  abscess-cavity  of  the  kidney.  In  ordi- 
nary pyelitis  the  pyuria  is  often  intermittent. 

The  general  health  of  patients  with  nephrolithiasis  is,  as  a  rule,  re- 
markably good.  Anorexia  is  not  only  seldom  present,  but  such  persons 
are  habitually  free  and  good  livers.  Persistent  headaches  with  nausea, 
however,  should  warn  one  of  uremia.  Sfdenic  and  hepatic  enlargement 
may  be  found  with  prolonged  suppurative  pyelo-nephritis,  indicating 
amyloid  disease. 

Diagnosis. — This  resolves  itself  into  a  study  of  the  diagnostic  cha- 
racters of  (</)  the  attacks  of  renal  colic,  (//)  of  the  underlying  systemic 
condition  in  general,  and  (c)  the  renal  condition  in  particular  that  renders 
these  attacks  possible.  The  latter  can  be  discovered  only  by  a  careful 
and  continuous  study  of  the  clinical  history  and  urinary  manifestations  as 
outlined  in  previous  paragraphs, 

Nephrnlithiasis  may  he  positively  diagnosed  in  a  case  in  which,  after 
fiudden,  agonizing,  colicky  pain,  referred  to  either  lumbar  region  and 
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radiating  down  the  ureteral  course  to  the  testicle,  a  concretion  is  found  ta 
have  passed  with  the  urine.  It  is  therefore  neceg*iary  in  a  auj^pected  cue 
of  renal  colic  to  pour  the  urine  through  a  fine  sieve  as  soon  as  passed. 

Differential  Diagnosis. — Renal  colic  must  not  be  taken  for  biliary  frr 
intesttuai  colic.  Tlie  anteceilent  history  is  of  great  value  in  arriving  at  a 
diagnosis.  In  bilisiry  culic  there  may  be  jaundice,  and  pain  referred  U> 
the  upper  rather  than  to  the  lower  abJominuI  Rone,  both  of  which  lymp- 
toras  are  absent  in  renal  colic ;  while  in  the  latter  the  disturbance  of  mic- 
turition and  the  character  of  the  urine,  especially  the  hematuria,  are 
characteristic. 

In  intestinal  colic  the  griping  pain  is  usually  most  intense  in  the  on- 
bilical  re|;ion,  is  often  relieved  by  pressure,  and  is  associated  with  tym- 
panites and  constipation  ;  it  has  usually  a  dietetic  origin,  while  the  reaal 
and  urinary  symptoms  are  absent.  The  exclusion  of  lumbod^nia  and 
lumbo-abdominal  nvurahjia  ia  not  so  difficult.  The  differentiation  of  the 
varieties  of  calculi  from  the  symptoms  is  not  positive.  It  has  been  sug- 
gested, however,  that  the  oxalate  stones  usually  cause  the  sharpest  ptisA 
and  the  liijinaturia. 

Prognosis. — Tliis  should  always  be  guarded,  owing  to  the  possible 
dangers  and  t^onjplications  tliat  frequently  attend  nephrolithiasis  in  all 
of  its  furniL^.  Thus  the  passage  of  gravel  without  msirkeil  symptoms 
tends  to  persist  or  recur — in  both  events  an  unfavorable  tendency,  since 
subsequent  formations  are  apt  to  be  larger  and  cause  serious  syroptoms* 
An  attack  of  renal  colic  may  itself  he  fatal.  Large  latent  calculi  (den* 
dritic),  of  long  standing,  are  nearly  always  incurable,  and  in  roost  in- 
stances lead  to  such  grave  complications  as  pyelo-nephritis,  pyo-  and 
hydronephrosis,  perinephric  ahscess,  and  uremia. 

Treatment.— Paroxysms  of  renal  colic  call  for  prompt  relief  Thia 
is  best  aflorded  by  hypodermic  injections  of  morphin  and  Atroptti, 
coupled  with  iiot  baths  or  fomentations  ajjplied  to  the  loins.  The  free 
use  of  hot  drinks,  a*i  lemonaile,  «^oda,  or  plain  water,  is  also  helpfttl  io 
promoting  the  passage  of  the  8 tone.  Cases  of  excessive  fiufTering  re- 
quire the  inhalation  of  chloroform. 

The  treatment  of  the  nephrolithiasis  without  or  between  attaelct  of 
renal  colic  is  most  important.  First  to  be  considered  are  the  hygiaak 
and  dietetic  measures,  for  in  mild  and  uncomplicated  cases  much  can  bt 
done  to  prevent  the  aggravation  of  the  disorder,  and  at  least  the  fcirai»- 
tion  of  larger  concretions  may  be  delayed*  When  the  tendency  k  lo 
uric-acid  gravel  (the  commonest  variety),  the  patient  should  live  a  Wf- 
ular,  calm,  steady,  and  temperate  life.  Exercise  should  be  &o  tDaua«re4 
thai  it  may  be  taken  rather  moderately  in  the  open  air,  and  with  a  view 
to  preventing  additional  weight  in  persons  of  fair  nutrition  and  to  pro- 
moting a  reduction  of  weight  in  the  obese.  In  short,  the  exercise  should 
be  sufficient  to  thoroughly  use  np  all  nitrogenous  food,  so  that  the  formatioo 
and  elimination  of  urea  may  be  increased  to  normal  and  the  quantity  of 
uric  acid  diminished.  Hence  I  would  strongly  advise  a  clinical  study  of 
the  percentage  of  urea  in  the  urine  {I'ide  p.  ^53). 

Over-indulgence  in  food,  particularly  in  red  meats  (liver,  sweeth trail, 
and  similar  nuclear  foo<l),  should  be  prohibited,  owing  to  the  readv  fur- 
mation  of  uric  acid  from  the  latter.  Alcohol  should  he  taken  Wld 
or,  better,  not  at  all.     On  the  other  hand,  since  the  urine  is  apt  to 
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scanty  and  highly  acid,  the  patient  should  be  encouraged  to  drink  freely 
of  plain  and  alkaline  waters,  artificial  and  natural.  The  value  of 
various  pure  spring-waters  as  diluents  is  undoubted,  the  Buffalo, 
Londonderry,  and  Otterburn  Lithia,  the  Saratoga,  Bedford,  and  Poland 
waters,  all  being  distinguished  for  their  purity.  More  marked  and  more 
generally  useful  for  their  alkalinity  are  the  Carkbad,  Vichy,  and  carbon- 
ated  waters.  In  cases  characterized  by  occasional  hematuria  tbe  Rock- 
bridge alum-water  may  be  tried.  Plain  soda-water  and  lemonade  may  be 
used  as  adjuvants. 

The  mediciiial  treatment  of  nephrolithiasis  is  aimed  to  secure  a  sol- 
vent and  disintegrating  action  upon  tbe  stones ;  it  is  symptomatic.  It  is 
extremely  doubtful  whether  stones  once  formed  in  the  pelvis  of  the  kid- 
ney and  remaining  there  are  ever  dissolved,  though  certain  drugs  would 
seem  to  have  had  an  eroding  effect  in  some  instances,  and  they  are 
to  be  recommended  as  useful  in  preventing  the  formation  of  new  deposits. 
Ijithium  citrate  or  carbonate  in  5-gnun  (0.824)  doses  in  tablet  form^ 
three  or  four  times  daily,  has  been  generally  employed  for  the  purpose* 
Sodium  phospbate  and  the  vegetable  salts  of  potash,  as  the  citrate,  acetate, 
and  tartrate,  are  useful.  Much  water,  especially  the  carbonatetl,  should 
be  drunk,  along  w  ith  doses  of  the  above,  in  order  to  facilitate  the  solvent 
action,  and  in  this  way  relieve^  in  a  measure,  the  local  distress  and  paiti. 
Recently  piperazin  has  l>een  brought  forward  as  an  uric-acitl-calculus 
solvent  by  some  clinicians,  and  that  it  lias  an  action  such  as  is  claimed 
for  it  has  been  proved  beyond  a  doubt  in  certain  cases.  Whilst  it  de- 
serves a  further  trial  in  nephrolithiasis,  it  is  too  much,  however,  to  ex- 
pect to  look  for  positive  anrl  successful  results  in  every  case.  It  is  pre- 
scribed  usually  in  5-grain  (0.324)  tablets  three  or  four  times  daily,  with 
much  water. 

Recently,  Yon  Noorden  has  recommended  calcium  carbonate  (gr,  x— 
XV— 0.048-0.972 — or  moretiiricc  daily).  The  theory  is  that  the  calcium 
HDitea  with  tbe  acid  phosphates  in  the  intestines,  and  thus  reduces  the 
deuteropbosphates  in  the  urine,  leaving  the  protophospbates  to  dissolve 
the  uric  acid.     He  reports  excellent  clinical  results. 

The  reaction  of  the  urine  must  be  tested  at  stated  intervals  and  kept 
faintly  acid.  Should  the  urine  become  alkaline,  the  alkaline  treatment 
must  be  suspended  for  a  white,  or  a  si^condary  deposit  of  phosphates  about 
the  uric-acid  stone  may  he  induced.  Nagging  lumbar  pains  may  he  re- 
lieved by  occasional  doses  of  such  analgesics  as  phenacetin,  helbidonna, 
hyoscyamus,  codein,  and  indirectly  by  the  sweet  spirits  of  niter;  buchu, 
and  uva  ursi.  Renal  hemorrhage  may  be  controlled  effectually  by  the 
use  of  the  fluid  extract  of  ergot,  or  by  alum  in  10-  or  1 5-grain  (0.048  or 
0,972)  doses,  or  by  gallic  acid  in  20-  or  30-grain  (1.29-1.94)  doses. 

Efforts  to  acidify  the  urine  are  indicated  when  the  calculus  happens 
to  he  composed  of  phosphates  or  of  calcium  ciirbonate.  This  is  more 
difficult  of  accomplishment  than  when  it  is  necessary  to  reduce  the  acidity. 
Saccharin  in  2-  or  S-grain  (0.12[*-0.194),  ami  benzoic  and  boric  acids  in 
5-  to  15-grain  (0.324-0.972)  f loses,  in  capsules,  seem  to  be  most  useful  for 
this  purpose* 

The  question  of  surgical  interference  must  be  decided  in  not  a  few 
cases  ;  thus,  it  may  be  briefly  stated  that  in  protracteil  and  obstinate 
cases  of  calculous  renal  disorder,  with   persistent  local  pain,  a  gradually 
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decreasing  capacity  for  work,  and  evidences  of  severe  pyelitis, 
nephritis,  or,  worse,  of  peritiepliric  abi!cess,  the  surgeon  muf^t  ojiemtf.  U 
the  simplest  causes  a  nopbrotomy  or  nephrolithotomy  may  be  perfnrmi4l 
antl  the  stone  removed.  Where  the  renal  structure  is  much  damagni  i|l 
may  he  necessary  to  do  a  nephrectomy.  To  avoid  the  increaited  periU  of  I 
the  latter  operation,  however,  it  were  hetter  that  a  nephrotomy  wemdoitf'^ 
as  early  as  consistent  with  the  diagnosis  of  incarcerated  pelric  sloot  uid 
the  condition  of  the  patient. 


ACUTE  NEPHBinS. 

(Acute  Brif^kfs  IHBttise:  Acute  JJiffuse  yephritis :  Antte  Ptirenckyma£ou9  h\ 

Exudafive,  Catarrhal,   Tnhal,  Denqnamatire^  and  Gtomerulo-nejAriiia  of  A^ 

Definition. — An  acute  inflammation  of  the  kidneys,  more  or 
diffuse  in  nature.  It  may  be  either  of  a  mild,  severe,  or  gmve 
racier.  De! afield  describes  three  varieties  of  acute  renal  infiainiiiitint 
under  the  eonumm  syuonyui  of  acute  Bright's  disease,  as  follows  :  (I )  ifrnf* 
detfrntrfitf'on  of  the  kHlnet/s,  (2)  aeutf  exudative  nephritis,  ami  (S)  n^wSt 
produrtiee  nephritin.  This  division  is  of  etiologic  and  pathologic  itDporV, 
a  nee  and  interest,  rather  than  of  clinical  necessity  or  practical  ralue. 

Pathology. ^The  anatomic  changes  in,  and  the  appearances  of, 
ktdtieys  vary  considerably  in  different  cases  according  to  the  degwe 
involvement.     From  the  very  mild  to  the  gravest  cases  of  ii  rhffe 

is  an  intermediate  series  of  continuously  more  marked  pathti    _;         ;ing« 
in  the  renal  tissues.     These  depend  greatly  on  the  amotrnt  of  poisonotf 
material  circidafing  in  the  kidneys  and  eliminated  by  thetn,  as      "^ 
upon   the  intensity  and   duration   of  its  noxious  action. 

In  the  mildest  cases  the  microscopic  appearances  of  the  kidneys' 
present  nothing  distinctly  abnormal.     As  a  rule,  however,  the  orgafit 
slightly  erdargcfl,  swollen,  and  somewhat  softened.     These  conditions  *it 
more  evident  when  the  interstitial  exudation  is  abundant  and  irtKU  »• 
riamraatory  edema  is  evident.     The  kidneys  may  be  reddened  aad  tm- 

fested  ana  appear  bloody  on  section,  or  they  may  be  pale  and  leottM. 
n  examples  of  the  former,  hem  or  rhjiges  may  be  formed  beneafh  th<>np- 
^\k\^  (aente  hemarrhaijie  nephritis),  though  it  is  more  com n  -  ff- 

patcbes  of  hyperemia  alternuting  with  opaque,  whitish   port  n^i 

the  outer  and  cut-surfaces  of  the  kidneys.  The  cortex  especmllv  • 
swollen,  turbid,  and  pale,  or  slightly  congested  in  the  mildest  cast*,  i»d 
is  deeply  mottled  (reil  and  pale  glomeruli)  or  hyperemic  in  severe  in- 
stances. The  pyranjids  usually  show  an  intense  redness*  The  wir&m 
are  smooth  and  the  eaj^sule  non-iidlifrt'nt. 

Microscopically,  alterations  may  be  discovered  that  are  not 
the  nakeil  eye  in  the  very  mild  cases  referred  to  abtvve.      Thert*  i 
a  cloudy  swelling  or  a   granular  {[mrenchymatous)  dcgeneratioa  of  tW 
epithelium  of  the  Malpighian  tufts.  Bowman's  capsule,  and  of  thecortifJ 
uriniferous  tubules.     This  is  nat   tnie  acnle  nephritis,  however,  ia  tfcf 
absence  of  exudative  changes  in  the  interstitial  tissue.      The  aralr  ptf«^ 
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cnymatoes  degeneration  may  be  almost  exclusively  limited  to  the  glome- 
ruli^ as  in  some  cases  of  scarlatina,  and  hence  the  term  i/lof)terulo'nej>firi- 
tut.  The  cells  are  swollen,  oputjiie,  and  irregular  in  shape,  while  the 
cell-coDtents  are  granular  (albuminoid  or  fatty)  and  the  muscles  are  either 
swollen  or  absent.  A  further  advance  in  the  process  is  seen  in  the  death 
of  the  cells  that  is  due  either  to  coagulation-necrosis  or  disintegration, 
desquamation  of  the  cells,  and  hyaline  degeneration  of  masses  of  them 
in  the  tubules.  Acute  degenerative  changes  are  fieqnently  found  in  the 
acute  infectious  diseases  or  when  inorganic  poisons  have  been  introduced 
into  the  body*  In  phosphorus-poisoning  actual  fatty  degeneration  of  the 
epithelium  may  be  found,  this  either  prcjceeding  from  the  cloudy  swelling 
or  developing  independently.  A  rapid  necrosis  of  cells  is  also  met  with 
in  severe  cases. 

True  acute  nephritis  is  not  only  characterized  by  changes  of  the  renal 
epithelium  (the  parenchyma),  but  the  inflammatory  exudate  (serum,  leu- 
kocytes, and  erythrocytes)  is  found  between  the  tubules.  The  kidneys 
show  difTerent  stages  of  the  process  in  different  portions.  In  some  places 
there  is  only  a  slight  cellular  infiltration  of  the  intertuhuhtr  tissues ;  in 
others,  besides  the  desquamation  of  necrotic  epithelial  cells  iind  the  pres- 
ence of  hyaline  casts  in  the  tubules,  the  interstitial  tissue  is  swollen  by 
the  coagulated  sero-fibrinous  exudate,  abundant  leukocytei^%  and  some  red 
blood-corpuscles.  It  should  be  stated  that  the  inflammatory  exudate  col- 
lects also  in  the  Slalpighian  bodies  and  tubules.  The  epithelium  lining 
the  latter,  especially  the  convoluted  portion,  is  often  flattened,  and  the 
tubules  themselves  may  be  diluted  and  choked  witli  «legenenited  cells,  or, 
more  fretjuently  in  the  straight  tubules,  with  hyaline  cjists*  The  white 
blood-cells  that  are  found  infiltrating  the  stroma  of  the  kidney  are  not 
usually  equally  diffused,  but  are  collected  in  foci   in  the  cortex. 

The  glomerular  epithelium  of  the  capsule,  and  especially  that  covering 
the  outside  of  the  capillaries  of  the  tufts,  is  swollen  an<l  opa«|Ue,  and  the 
outlines  of  the  individual  capillaries  are  lost.  In  m<>st  cases  of  diffuse 
exudative  nephritis  new  epithelium  appears,  and  a  restoration  of  the 
glomerular  function  takes  place.  In  the  produt'tive  varieti/  of  acute 
diffuse  nephritis,  however,  according  to  Dekfit-ld,  certain  lesions  are  more 
permanent  in  character  from  the  first  in  the  glomeruli  and  stroma,  and 
hence  the  increased  gravity  of  the  disease.  The  additional  clianges  that 
are  here  superadded  to  the  usuiil  exudative  condition  are — {//)  a  growth 
of  the  cells  lining  the  capsules  to  such  a  degree  as  to  form  a  mum  tliat 
compresses  the  tuft,  **and  leading  finally  to  obliteration  of  the  vessels 
and  fibroid  glomeruli  ;  ''  (h)  a  growth  of  the  connective  tissue  paruUel  to, 
and  surrounding,  one  or  more  arteries  having  thickened  walls,  and  form- 
ing more  or  less  nnmerous  and  regular  strips  or  wedges  m  the  cf*rtex. 
In  the  more  intensely  acute  cases  the  new  tissue  betw*een  the  tubules  is 
largely  cellular;  m  those  of  a  subacute  type  it  is  relatively  dense  and 
fibrous. 

Anasarca  and  pleural,  pericardial,  and  peritoneal  dropsy  are  also  found 
in  those  dying  of  acute  Bright's  disease.  Cerebral  edema,  meningitis, 
anfl  lobar  pncuiuonia  are  to  be  mentioned  as  complicating  conditions  that 
are  snniettri>es  seen  pfMmnrtem. 

Etiology. — Acute  nephritis  may  occur  at  any  time  of  life,  though  it 
more  often  makes  its  appeanince  before  than  after  middle  life.     Males  are 
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more  susceptible  than  females,  atifi  particularly  when  engage<l  id  ocfflj 
tiona  refjuiring  exposure  to  cold  a  ml  wet.  The  habitual  use  of  alcoWii 
also  is  generally  a  predisposing  cause  of  acute  Bright' a  disuse. 

The  principal  exciting  cause.s  of  acute  diffuse  nephritis  are  th<?  follow- 
ing :  (1)  Thorn  aetim/  on  the  akuh  as  cold  and  dampness,  extensive  burui, 
and  chronic  skin-diseases«  In  many  eases  it  is  difficult  to  estimate  wbetiiif 
the  influence  of  alcoljolic  intemperance  predominates  or  the  exposQft  in- 
cident to  it.  Thus,  acute  intoxication  from  beer-drinking  itsi4f  tn*T 
cause  an  attack  of  acute  m^jjiiritis,  but  it  is  likely  that  in  most  insunori 
the  direct  exciting  cause  is  cold  acting  upon  the  iiidividaal  in  \m 
posed  and  maudlin  conilition*  The  disease  may  also  be  attnbute<i 
times  to  cvposure  to  cold  and  wet  in'esf>ective  of  alcoholic  indulgetict*, 
may  he  presumed  with  reason  that  in  such  cases  there  is  sooie  inhi 
or  acquired  weakness  or  a  susceptibility  of  the  kidneys,  rendering  th^ 
the  weak  links  in  the  visceral  or  systemic  chain. 

(2)  Biologic  Toxie  Agrnts. — These  embrace  the  poisons  of  the  acul 
infectious  diseases,  though  in  the  majority  of  cases  scarlet  fever  t« 
primary  affection.  Nephritis  may  supervene  during  the  height  of 
tina,  but  tnore  often  it  occurs  in  the  second  or  third  week  of  conviJ^ 
cence.  Other  infectious  fevers  may  also  cause  acute  nephritis  (smill- 
pox,  typhus,  typlioid,  relapsing  fever^  cholera,  diphtheria,  yellow  fevn^ 
measles,  chicken-pox,  erysipelas,  septico-pyemia.  acute  lobar  pneumoDift, 
cerebro-spinal  meningitis,  dysentery,  acute  articular  rheumatism,  »ftJ 
tuberculosis :  syphilis  is  rarely  a  cause).  Acute  infectious  nephritis  may  al*^. 
occur  as  a  primary  disorder,  and  the  brunt  of  the  affection  niny  fall  eitbtr 
upon  the  kidney,  rather  than  upon  any  oilier  part,  or  upon  the  orgintfai 
as  a  whole,  as  in  the  fevers.  Mannaberg,  among  others,  has  deecribel 
such  cases,  and  demonstrated  streptococci  in  the  urine. 

(3)  Vhemieal  Toric  Agents, — Among  the  principal  irritants  of  thii 
class  are  turpentine,  cantharides,  carbolic  and  salicylic  acids,  iodofbni» 
the  mineral  acids,  potassium  chlorate,  and  such  inorganic  poiaons  at  jhoh 
phorus,  lead,  arsenic,  and  mercury.  The  excessive  ingestioii  of  liigji)^ 
acid,  spiced,  or  adulterated  foods  (as  from  salicylic  acid  and  lead 
may  in  certain   individuals  cause  acute  renal   inflammation. 

(4)  Pm/Mawt;//.— Here  the  nephritis  (gravidarum)  cotnes  on  in 
iparse^  usually  in  the  last  months  of  pregnancy.     It  is  probably 
renal  engorgement  duo  to  mechanical  pressure,  as  well  as  to  nutritiTt 
turbances  in  the  kidney,  owing  to  the  altered  bloml-condition, 

(5)  Finally,  latent  and  insidious  chronic  nephritic  may  be  tbt 
of  an  onset  of  a  manifest  acute  nephritis. 

Symptoms-— The  onset  varies  with  the  cause  of  the  nepkriti^ 
though  genenilly  it  is  rather  sudden.  Chilliness,  nausea  and  Yoniitili|;< 
pain  in  the  back,  and,  within  twenty*four  hours,  dropsy,  are  seen  in 
cases.  Children  may  be  seized  with  convulsions  (uremic),  and  adnltiMt 
not  less  liable  to  them  in  severe  attacks.  Fever  may  be  present,  altllOi|k 
it  is  neither  constant  nor  high.  The  characteristic  symptom  is  the  ««Ht 
appearance  of  edematous  puffin  ess  of  the  eyelids  and  face,  with  pallor  w 
the  skin.  Soon  (and  sometimes  at  first,  even)  a  swelling  is  notiocdiboit 
the  ankles  and  legs,  and  in  mnrked  cases  the  whole  body  beoomoi 
sical,  so  that  pitting  on  pressurt-  uray  be  observed  pretty  mucb  ail 
the  bodily  surface.     In   such   instances  the  scrotum  and   prnia  or  tk 
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labia  may  become  enormously  distended,  the  skin  having  almost  a  trans- 
lucent ajfjietirtirjce. 

Local  symptoms,  as  pain  and  tendernet?s  in  the  lumbar  region,  are 
often  wanting  and  are  never  marked.  There  may  be  a  desire  to  mictu- 
rate often,  accom|mnied  bj  slight  burning  and  vesical  tenesmus,  due  to 
the  coneentrate<i  urine*  In  very  severe  dropsy  the  tense,  dry  skin,  as 
of  the  limbs,  may  be  sensitive  or  even  painful  to  the  pressing  finger. 
Movements  of  the  body  arc  often  diflieult,  painful,  and  distressing  in 
marked  anasarca.  Intense  heailache  and  hackaelie  may  precede  the  on- 
set of  uremia. 

Id  mild  cases  the  renal  condition  may  be  overlooked  unleas  a  urinary 
examination  Is  made.  Prostration  may  be  unnoticed,  and  the  patient 
feel  nothing  more  than  a  general  malaise. 

The  characteristics  of  the  urine  in  acute  nephritis  are  all-important. 
The  total  (jufintittf  passed  in  twenty- four  hours  is  diminished,  and  may  he 
very  scanty,  sometimes  amounting  to  nut  more  than  from  5  to  25  ounces 
(15*>-74<J  cc).  Suppression  occurs  in  some  cases  of  toxic  origin,  when 
an  acute  degeneration  or  necrosis  nf  the  renal  epithelium  takes  place,  and 
in  the  most  severe  exudative  inflammations.  The  specific  tp-amii/  is  in- 
creased to  1025  or  more  early  in  the  ease  ;  later  it  may  be  as  low  as  1010 
or  1015.  The  color  is  darker  than  normally,  and  is  usually  smoky-red 
or  reddish-brown,  according  to  the  amount  of  blood  passed.  If  the  ab- 
normal morphologic  constituents  are  present  in  great  quantity,  a  more  or 
leas  abundant  flocculent  sediment  appears  on  standing. 

Microscopically^  some  red  blood-corpuscles  and  renal  epithelium  are 
found,  along  with  the  characteristic  hi^uHne.  hlmxh  ami  epitkvliai  tube- 
casU.  Chemically  the  urine  is  acid^  and  on  boiling  a  thk-k^  rurdj/  pn:- 
cipitate  of  aibii/tiitt  form.s.  The  percentage  of  the  latter  by  weight  varies 
from  i  to  1  per  cent.     The  urea  is  diminished, 

Otiier  symptoms  may  develop  during  the  course  of  acute  Bright*s  dis- 
ease. If  great  general  edema  is  present,  physical  signs  of  hydrotbonix, 
ascites,  and  hydropcricardium  may  he  elicited.  The  first-mentioned  con- 
dition is  bilateral  and  causes  dyspnea  ;  the  second  increases  the  dyspnea 
by  pressing  the  diaphragm  upward  ;  and  the  last  impairs  the  heart's 
action.  Striimpell  describes  a  form  of  pneumonia — a  *^'  stilf  inflammatory 
edema** — midway  between  lobar  pneumonia  and  broneho-pneumonia, 
that  sometimes  develops  in  severe  cases  of  acute  nephritis.  Edema  of  the 
conjunctivie,  soft  palate,  and  larynx  may  also  occur. 

The  pnhe  is  often  Iiard  and  tense,  and,  though  slow^  at  first,  it  may 
become  accelerated  later.  Cardiac  hypertrophv  of  a  slight  degree  may 
be  cletected.  The  aortic  second  stmnd  is  accentuated.  Epistaxis  is  an 
occasional  symptouK  and  subconjunctival  hemorrhages  are  sometimes  seen 
as  a  result  of  tiremic  convulsions  that  may  not  have  been  witnessed.  A 
very  constant  symptom  is  the  dry,  anemic  skin.  Uremic  mdntfcstations 
may  ensue  at  any  time  during  the  course  of  the  disease.  They  appear 
early  in  the  most  severe  cases,  with  intense  headache  and  backache,  vom- 
iting, and  convulsions. 

The  clinical  course  in  other  cases  diifers  somewhat  from  the  above,  which 
may  be  considei*ed  as  the  common  form  resulting  from  exposure.  Acute 
nephritis  occurrrntf  uh  a  corjtpNcatian  of  the  mfeetious  fevers^  except 
scarlatina^  may  be  characterized  by  the  very  slight  degree,  or  even  by 
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the  absence,  of  dropsy.  Albtiminuria^  hematuria,  anemia,  and 
Bupervene  in  the  graver  affectioiLs,  I  n  st^arlatinal  nephritU,  ho  werrr, 
sarca  is  common,  and  slight  edema  at  le»u^t  is  quite  constant.  In  miU 
tions  simply  a  little  albumin  and  a  few  hyaline  cast.**  reveal  the 
chymatous  degeneration.  In  easels  of  degenerative  nephritis  due  Xu 
eral  poisoning  the  subsidence  of  the  acute  toxic  symptoms  may  W  U- 
lowed  by  the  typhoid  condition,  marked  by  prostmtioti.  muscular  twii 
ings,  stupor,  coma,  ami  death.  In  the  stvcalled  nephro-typhoid  c&nditii 
where  typhoid  fever  begins  with  pronounced  symptoms  of  acate  uephriti 
hematuria  may  be  marked.  The  nephritis  of  pre^nancif  is  usually  grad- 
ual in  its  on^eL  The  albumin  increa^ses  in  amount  from  month  to  mostly 
and  reaches  a  high  percentage  during  the  eighth  and  nintll  OMNldlik 
Some  hyaline  casUi  are  found,  hut  otherwise  there  are  few  morpbokg^ 
elements,  and  erythrocytes  rarely  appear  in  the  urine.  Daoger  rf 
eclampsia  is  constant  until  the  child  is  delivered,  but  recovery  ia  n|iid 
after  the  birth  of  tfie  chihl  in  uncomplicated  cases. 

That  variety  of  arutf'  ( product hn*)  ni'phritui  in  which  there  ia  a  tcij4- 
ency  to  the  formation  of  patches  or  wedges  of  fibrous  tissue  is  ehane- 
terized  by  higher  fever,  by  cerebral  and  circulatory  disturbances  of  & 
typhoid  nature,  and  by  anemia,  dropsy,  and  a  highly  albuminous  urina, 
even  though  blooil  may  be  absent  and  casts  may  be  few.  The  dropty  ii 
most  apparent  in  the  legs.  Dyspnea,  vomiting,  diarrhea,  and  a  progfo^- 
give  and  rapid  lum  of  flesh  and  strength  ensue  until  convulsions  or  goua 
end  in  death.  Milder  cases,  lasting  fi'oui  two  to  four  weeka,  apparendj 
get  well,  albumin  and  casts  persisting,  however,  until,  after  an  inienril 
of  weeks  or  months,  another  and  similar  attack  occurs.  In  .Hliort,  il»e 
first  acute  attack  is  liable  to  chronic  repetition  until  a  fatal  one  take*  place. 

Diagtiosis. — ^The  condition  cannot  be  overlooked  when  the  tifine  il 
carefully  examined  both  chemically  and  microscopically.  The  ditftdel 
eclampmt  gravidarum  can,  however,  be  recognized  only  by  r«peat<4 
urinary  examinaiion,  especially  during  the  last  months  of  pregnancy. 
Acute  Bright's  disease  should  be  suspected,  and  the  urine  examiJiMl  m 
every  case  showing  pallor  of  the  skin  and  puffy  eyelids,  whether  geitefil 
prostration  of  the  health  is  apparent  or  not.  The  chamcteristic  arop- 
toms  of  acute  exudative  nephritis,  as  commonly  seen  when  the  comfiuoft 
is  due  to  cold  or  occurs  in  scarlet  fever,  are  the  following:  hcadacbr, 
restlessness,  muscular  twitching,  nausea  and  vomiting,  a  tense  nuke* 
moderate  fever,  dro|>sy,  and  anemia.  Tube-casts  and  alhumtnvna  wt 
constant.     It  should  he  borne  in  mind  that  slight  albuuiiuu  -i-  : 

in  the  course  of  pregnancy  or  during  any  of  the  fevers,  rrt( 
not  a  true  nephritis,  although  the  latter  may  be  a  more  or  Ir^ 
consequence  of  the  glandular  degeneration  of  the  renal  epithtdtum 
ciated  with  the  febrile  albuminuria.    In  addition  to  the  presence  iil 
min  and  hyaline  and  cell-casts,  however,  a  diminished  Cjuantity  of 
looking  urine  and  the  discovery  of  red  and  white  blood'corpustel 
render  the  diagnosis  positive.      The  history  of  the  cose  and  tht 
factors  are  also  to  be  taken   into  consideration. 

Prognosis. — The  dnration  of  ordinary  exudative  nephiittd  Wlo^ 
ing  ex|>o8ure  to  cold  and  wet  varies  from  a  few  days  lu  Uiree,  fii«r,  ii 
six  weeks.  The  albuminuria  steadily  decreases,  and  witb  the 
finally  disappears,  while  the  daily  fjuantity  of  lighter  urint?  i: 
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I  as  does  the  daily  excretiou  of  urea.  Thu  prognosis  depends  much  upon 
the  primary  disease  or  onusative  conditioiij  and  iilm  upon  the  intenijiity 
and  character  of  the  rena!  inflaiDmution.  Scarlatinal  nephritis  is  less 
likely  to  lie  recovered  from  than  nephritis  due  to  exposure  to  cold  after 
alcoholic  excesses.  The  ueute  parenchymatous  degeneration  that  accom- 
panies typhoid  fever,  diphtheria,  and  other  infectious  fevers,  as  well  as 
pregnancy,  is  UBually  a  mild  aftection  and  recovery  takes  place  easily. 
But  in  acute  yellow  atrophy,  yellow  fever,  cholera,  and  in  severe  phos- 
phorus- or  mercurial  poisoning  death  may  occur  from  the  intense  and 
widespread  necrosis  of  renal  epithelium.  In  favorable  cases  of  ordinary 
exudative  nephritis  the  dropsy  and  albuminuria  gradually  diminish^ 
\\bile  the  color  of  the  skin  and  the  #juantity  of  urine  and  urea  increase, 

>so  that  in  the  course  of  from  three  to  four  or  six  weeks  recovery  is 
established.  After  the  disappearance  of  the  dropsy  the  albumin  may 
persist  for  some  time,  and  then  slowly  disappear :  but  rarely,  in  unfavor- 
able cases,  even  when  dropsy  has  disappeared,  alliuminuria  may  continue 
»and  the  affection  become  a  chronic  parenchymatous  nephritis. 
Serious  and  often  dangerous  symptoms  of  acute  nephritis  are — severe 
general  edema,  dropsical  effusions  into  the  serous  sacs  (as  hydro  thorax), 
uremia  (especially  when  beginning  with  cerebral  manifestations,  as  coma 
or  convulsions),  and  finally  inflammation  of  the  internal  organs,  as  pleu- 
ritis,  pneumonitis,  pericarditis,  peritonitis,  and  meningitis.  In  the  ab- 
sence of  uremia  recovery  in  cases  of  marked  general  dropsy  is  quite 
common.  Suppression  of  urine,  however,  lasting  more  than  twenty-four 
or  forty-eight  hours,  is  usually  a  fatal  symptom.  The  prognosis  is  un- 
favorable also  in  cases  in  w  hich  the  nephritis  has  a  productive  character. 
Life  may,  on  the  other  hand,  be  prolonged  fur  several  years. 

Treatmeilt*— I  shall  not  include  here  the  management  of  the  pri- 
mary affection  of  which  the  nephritis  may  be  either  a  complication  or 
»  consequence. 
Since  the  renal  function  is  diminished  by  the  congestion  and  inflam- 
mation, the  first  object  in  the  treatment  is  to  relieve  these  conditions 
and  thus  restore  the  excretory  function.  The  single  or  combined  use 
of  diaphoretics  and  cathartics  is  practised,  therefore,  not  that  the  skin 
and  bowels  should  be  made  to  perform  the  work  normally  done  by  the 

■  kidneys,  but  in  order  to  restore  the  functional  equilibrium  by  the  anti- 

■  phlogistic  effect  produced. 

Absolute  rest  in  a  warm  bed  and  in  a  warm  room  is  of  primary  im- 
portance. Woollen  underwear  and  blankets  .should  be  provided,  so  as 
to  promote  a  ecmstant  free  action  of  the  sweat-glands,  ^  These  hygienic 
measures  should  he  carried  out  lH>th  in  the  mild  and  in  the  severer  cases. 

Bland  liquid  foods  only  shouhl  be  allowed  in  the  diet,  and  the  patient 
should  be  encouraged  to  drink  freely  of  water  (plain,  distilled,  or  car- 
bonated), lemonade,  skimmed  milk,  or  buttermilk;  these  are  esfiecially 
valuable  when  hot.  Later,  thin  meat-broths  may  be  allowed,  although 
a  strict  milk  diet  is  better. 

Local  bloodletting,  as  by  leeches  or  cupping  over  the  loins,  I  seldom 
employ ;  in  rare  cases,  however,  wben  much  pain  is  complained  of,  it 
may  be  useful,  although  hot  fqmentations  may  be  more  so.  Diminution 
of  the  edema  and  the  elimination  of  urea  and  other  urinary  constituents 
that  may  be  retained  in  acute  nephritis  are  best  obtained  by  exciting  a 
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profuse  perspiration.  This  vicarious  action  of  the  skin,  as  before  fltated,  ' 
silso  relieves  the  coDgestion  of  the  kidneys.  The  Imt^air  or  hm-walrrj 
bath  and  the  hot  wet-piick  are  also  used  to  aeeonipli?rh  tbes4?  re- 
in most  ca.'4i"s  the  last-named  method  sulKces*  It  is  easily  aj  . 
wringing  a  blanket  out  of  hot  water,  wrajiping  the  patient  iu  it,  tmli 
then  with  a  dry  blanket,  and  finally  a  ruhbcr-clotb  c^ver*  surroundini 
all.  This  furnishes  a  steam-bath  in  which  the  patient  may  remain  until 
copious  sweating  has  lasted  an  hour  or  so,  according  to  the  eooditiotitl 
Children  suffering  from  .scarlatinal  nephritis  may  be  treated  thas,  m 
i|uite  readily  also  by  immersion  in  hot  water,  for  twenty,  thirty*  or  fnrtj 
minutes;  the  skin  should  then  be  lightly  dried,  and  the  child  unipp 
in  warm  sheets  or  blankets  and  warmly  covered  in  bed.  Hot  vapcir  i 
air  may  be  generated  alongside  the  bed,  and  transferred  under  the  rai)M!4 
or  cradled  bed-clotbes  by  means  of  a  tin  funnel  and  pipe.  Th«*  iiweatifi  ' 
will  be  aided  by  the  drinking  of  hot  lemonade  or  soda-water  or  of  iraWf" 
containing  spirit  of  Minderenis.  Shnuld  the  sktn  fail  to  resfxinJ  <<i 
tliese  measures,  as  in  uremia,  perspiration  may  be  started  by  a  hy|K»- 
derraic  injection  of  pilocarpin  (gr,  \  to  \ — 0  008  to  0.01U?S),  after  which 
it  will  continue  to  pour  out  on  the  application  of  heat  The  heart  and 
pulse  should  be  watched  after  the  injection  of  pihtearpin,  «a  serioas  col- 
lapse sometimes  attends  its  use.  The  sweatings  should  be  repeated  until 
the  dropsy  disappears  and  as  often  as  the  patient's  strength  will  penntt 
A  useful  adjunct  to  the  above  is  the  administration  of  hydragogues,  as 
the  saline  cathartics,  elaterium,  and  compounrl  jalap  powden  tHatifrinia 
extract  (gr,  \—^ — 0.0108-0.0162)  is  prompt  in  action,  and  magoesiui 
or  sodium  sulphate  (.^j — 4.0),  given  in  hot  concentrated  ^solution  erer 
hour,  or  a  calomel  purge,  may  be  recommended.  It  may  be  nec<»ssar 
to  aid  in  relieving  the  tension  and  distress  of  extreme  ederaa  by  malti 
pie  punctures  or  by  tlie  use  of  a  small  trocar  and  cannula,  with  a  drain- 
age-tuhe  (t^outliey)  attached  to  the  latter  after  the  trocar  is  withdrawiL. 
Aspiration  must  be  performed  if  either  hydro-thorax,  hydro-pericardiatafl 
or  ascites  assumes  serious  proportions*  Half-ounce  (16,0)  doses  of  ih« 
spirit  of  Mindererus  (liq.  ammon.  acetat.)  in  water  may  be  added  t^  fh« 
diaphoretic  treatment;  this,  comhined  with  aconite,  aids  in  Q^r 
the  fever  that  may  be  present  and  in  preventing  the  vaao-coi 
that  is  often  premonitory  of  uremic  symptoms. 

Uremic  convulsions  that  do  not  soon  yield  to  prompt  diaphoresis  i 
catharsis  should  be  treated  by  venesection.  As  much  as  a  pint  or  two 
(./)-!  liter)  of  blood  may  he  witiidrawn  and  life  savetl  therebv.  Some- 
times chloroforni-iiihalations  are  needed  to  subdue  the  very  violent  con- 
vulsive seizures,  as  in  eclampsia.  Their  return  may  be  prevented  If 
rectal  injections  of  potassium  bromid  and  chloral,  consisting  of  1 
(4.0)  of  the  former  and  |  dram  (2,0)  of  the  latter. 

Nausea  and  vomiting  may  be  controlled  by  the  use  of  cracked  1 
minute  doses  of  cocain,  dilute  hydrocyanic  or  hydrochloric  acitU 
muth,  and  by  the  additi<m  of  soda-  or  lime-water  to  the  milk. 

Contraction   of  the  arteries  with   increased  tension   and   br^oihn 
muscular  twitchings  call  for  the  use  of  nitroglycerin,  cfatoral  hfdfal%fl 
or,  possibly,  morphin.  ™ 

Diuretics  other  than  the  simple  diluent  drinks  mentioned  haf e  feft 
little  use  in  the  therapy  of  acute  diffuse  nephritis,  at  least  early  \Xi^ 
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qjboiilic*  Later,  as  adjiivauts  to  the  diuretic  properties  of  water,  potas- 
sium  bitartrate  or  acetate,  sodium  benzoate,  and  stiniukuits  to  aid  cardiac 
depression  at  the  same  tiuje,  or  calfein  citrate  and  the  infusion  of  digi- 
talis, may  be  given  well  diloted. 

Durin|3j  convalescence  care  must  be  exercised  that  the  patient  does 
not  catch  cold.  The  diet  must  not  be  increased  to  solids  too  sud- 
denly nor  too  rapidly,  and  particularly  in  the  matter  of  meats*  Light 
watery  vegetables,  fruits,  and  cereals  may  be  gradually  added  to  the 
diet-list,  aUhougb  milk  should  be  mainly  used.  Ferruginous  tonics 
are  indicated  for  the  anemia,  and  Baaham's  mixture  is  an  admirable 
preparation  at  this  stage. 

A  change  of  locality  to  a  warmer,  drier,  and  more  e(iuable  climate, 
and  careful  habits  of  dress,  diet,  and  exercise,  are  necessary  in  cases  of 
recovery  from  the  very  serious  forms  of  nephritis,  in  which  the  renal 
parenchyma  is  shown  by  the  persistence  of  slight  albuminuria  at  inter- 
vals to  have  been  somewhat  damaged. 
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CHRONIC  NEPHRITIS  (EXUDATIVE). 

(^Chronic  Bright  it  DiMeojie ;  Chrtmir  ParenchymalxmJt  Xephrittif ;  Chronic  Diffuse 
Nephritis  wifk  Ejeudfttiim  ;  Chnmir  Tubal  and  Chroni^^  Deftquamative  Nephri^ 
Ha;  Vhronir  Gh*merii!o-HcphritU :  Large  White  Kidney;  Seiottdtit^  trr  Fatty 
and  Contracted  Kidney.) 

Defillitioil,'-=*A  chronic  diffuse  inflammation  of  the  kidneys,  at- 
tended with  epithelial  degeneration,  exudation  from  the  blotHl-vessels, 
and  permanent  connective-tissue  changes  in  the  stroma.  According  to 
Delafield,  this  is  the  ehrotiic  produetivt*  (or  diffuse)  nephritia  ivith  exu- 
dation— one  of  two  varieties  of  chronic  Bright*s  disease. 

Pathology. — Although  there  are  several  ty|jes  of  pathologic  kidney 
in  this  disease,  and  many  individual  cases  in  which  anatomic  differences 
are  noted,  the  changes  of  structure  are  essentially  the  same,  and  the 
variations  depend  upon  the  causation  and  duration  of  the  nephritis. 

The  first  type  of  kidney  to  be  mentioned  is  the  hrtj*'  fphiff  kidfietf 
(without  waxy  degeneration).  It  is  either  enlarged  or  normal  in  size, 
and  pale  or  yellowish  in  color.  The  surface  is  smooth,  and  the  capsule 
is  easily  stripped  off.  On  section  the  cortex  is  broader  than  normally, 
yellowish- white  throughout,  or  it  may  present  opaijue  yellowish  or  whit- 
ish areas  with  mottlings  of  red.  The  pyramids  are  congested  in  some 
eases.  Microscopically,  the  following  changes  are  commonly  observed; 
the  renal  epithelium  is  swollen,  hyaline,  granular,  or  fatty,  hihI  more  or 
less  disintegrated  or  flattened ;  the  glomeruli  are  enlarged  from  the 
growth  of  the  capsule-cells  and  of  the  cells  covering  the  capillaries,  and 
in  Slime  cases,  owing  to  the  connective-tissue  thickening  of  the  capsule, 
the  tuft  of  capillaries  is  found  to  he  atrophied.  The  interstitial  tissue 
shows  some  thickening  of  the  arterial  walls  and  a  moderate  growth  of 
connective  tissue  in  patches  around  the  glomeruli  and  tubules  ;  the  latter 
ooDtain  hyaline  and  granular  casts. 

The  »mail  white  kidni't^,  or  secondary  contracted  kidney,  in  most  in* 
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Btances  is  probably  a  later  stage  of  the  precediBg,  in  which  the  degen- 
eration of  epithelium  is  more  advanced  and  the  growth   of  conuectiTC 
tissue  and  resultant  cicatricial  contraction  are  prominent  features. 
kidneys  are  about  normal  in  size  (shrinkage  of  the  large  white  kidi 
the  surface  is  slightly  granulated,  and  the  capsule  is  proportionately  iJ-1 
herent     While  this   kidney  is  usually  grayish   or  yellowish  in  color j 
(pa/c,  (jranular  kidnt^f/)^  thc^re  may  be  some  mottling  due  to  red  ^|>oUl| 
The  coosiatence  is  firmer  than  that  of  the  large  white  kidney.     The  cut* 
surface  shows  yellowish- white  foci  of  the  fatty  degenerated  epitheliiun 
in  the  somewhat  narrowed  cortex,  and  hence  the  term  that  is  somcCilMi 
used  of  **  small,  granular,   fatty   kidney/'     Un<ier  the  microsoope  wt 
find  extensive  degeneration  and  disintegration  of  the  epithelioDi  af  the 
glomeruli  and  convoluted  tubules,  with  atrophy  of  the  parenchymm  mad 
a  corresponding  increase  of  the  interstitial  connective  tissue.     Wixy 
degeneration  may  be  associated. 

Another  variety  is  the  Itrrt^e  red  or  vnriefjated  kidney  of  ehnmit  htm* 
orrhafiic  nephritis.  The  organs  are  usually  enlarged,  swollen,  red.  and 
congested- looking  or  mottled,  and  frerpiently  '*  bumpy  "  or  slightly 
bossellated.  The  capsule  is  slightly  adherent  to  the  depressions  between 
the  bosses.  Red  spots,  due  to  small  bciunrrhages,  may  be  noticed  OD 
both  the  outer  and  cut-surfaces  of  the  kidney*  The  section  shows  nim 
congested  portions  and  gray  or  yellow  spots  corresponding  to  the  anemie 
and  fatty  degenerated  portions.  Small  cortical  hemorrhagic  are«a  or 
striations,  brownish-red  in  color,  are  distinctive  of  the  kidney.  Tbe 
microscopic  appearances  are  those  of  the  large  white  kidney  plus  llioiit 
of  sicute  nepliritis — viz.  granular  and  fatty  degeneration,  proliferasi^n 
of  epitlieliuru,  thickened  glomeruli-capsulcs,  atrophied  capillary  lofu, 
and  ii  growth  of  interstitial  fibrous  tissue  in  some  places.  In  others  there 
are  inflammatory  edema  and  cellular  infiltration  of  the  intertutmlir 
tissue,  and  dilated  tufts  of  capillaries  with  surrounding  cellular  hyper- 
plasia. This  variety  of  chronic  nephritis  is  frequently  found  in  inebriates. 

Etiology. — The  disease  may  follow  either  the  acute  diffus^e  nepkli- 
tis,  as  fd"  scjirlet  fever  or  pregnancy,  or  simple  chronic  congestion  ani 
chronic  degeneration  of  the  kidneys.    More  often  it  arises  insidioustT,  to 
a  subacute  manner  and  without  any  previous  acute  manifestation.    Malet 
are  more  frequently  subject  to  this  form  of  chronic  Bright's  disease  tbaa 
females.    Children  affected  with  the  disease  have  usually  had  scmrlattlial 
nephritis.     Young  adults  are  more  commoidy  affected,   however^  witk 
the  uHuu!  variety,  developing  subacutely.      Drinkers  of  beer  and  olli«f  J 
malt  and  aleohoHc  intoxicants  seem  to  he  liable  to  the  disese^e.     It  ii^l 
not  iuiprohuhle  that  some  toxic  or  infectious  agency,  acting  slowly  ^i\ 
persistently,  may  in  t!ie  insidious  cases  be  the  cause  of  the  nephritifJ 
although    manifestations   elsewliere   may  be  absent,      I  have  observed  it] 
in  certain  individuals  living  m  malarial  regions.     Persons  working  oodcrj 
exposure  to  cold  and  wet,  or  those  living  in  humid  and  low,  mantby^ 
localities,  arc  more  liable  to  this  renal  malady  than  those  who  are  better 
protected  from  climatic  vicissitudes.    Tuherculosis,  syphilis^  and  ahmftie 
suppuration  may  give  rise  to  this  so-called  ^'parenchymatous**  form  rf 
chronic  Bright's  disease,  and  it  is  usually  combined  with  amyloid  di 
( wa  X  y  d  e g  e n  e  ration) 


Sjnnptoms.— There  may  be  a  persistence,  in  a  lesser  degree, 
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symptoms  of  an  acute  parenchyinatous  nephritis,  particularly  the  anemia, 
dropsy,  and  the  albuminuria,  until  the  aifection  becomes  chronic.  In 
most  cases,  however,  the  disease  devehjps  slowly  and  gradually,  in  a 
subacute  manner,  though  the  earlier  symptoms  seldom  indicate  any 
renal  derangement.  There  may  be  simply  a  general  impairment  of 
health  and  strength,  loss  of  appetite,  nausea,  and  attacks  of  indigestion, 
headache,  dulness,  and  perhaps  some  pallor.  Soon  there  is  puffiness 
of  the  eyelids  or  swelling  of  the  feet  or  ankles,  or  both,  and  the  com- 
plexion takes  on  a  blanched  appearance.  The  edema  gradually  extends 
up  the  legs,  and  is  often  worse  as  the  day  grows,  while  on  rising  in  the 
morning  it  may  he  found  to  have  disappeared  during  the  night's  rest 
and  recumbency.  The  quantity  of  urine  is  diminished  in  the  majority 
of  cases,  though  in  the  later  stages  it  may  be  nearly  or  quite  normal, 
aod  even  slightly  increased  in  long-standing  instances  of  pale  contracted 
kidney  or  when  absorption  of  the  dropsy  is  taking  place.  Superadded 
acute  nephritis  may  cause  a  very  scanty  or  a  suppressed  secretion  of 
urine.  The  specific  gravity  is.  of  course,  increased  in  scanty  urine,  and 
f»wre  versd,  Alhujninuria  is  often  quite  marked.  The  amount  of  albumin 
may  be  from  one-fourth  to  tbrec-fourths  of  the  volume  of  the  urine,  or 
from  1  to  3  per  cent,  by  weight,  so  that  the  daily  loss  of  albumin  may 
be  considerable.  The  urea  is  much  diminished.  The  color  of  the  urine 
is  turbid,  sometimes  smoky-yellow,  and  urates,  casts,  red  and  white 
blood*cells,  epithelial  cells,  granular  debris,  and  fatty  granular  cells 
are  found  in  the  usually  abundant  sediment.  The  tidtf-vastii  are  of 
different  varieties,  hut  narrow  or  broad  hyaline,  fatty  granular,  and 
epithelial  casts  are  commonly  observed. 

The  edema  is  prominent  and  persistent.  It  gradually  extends  all 
over  the  body,  so  that  pitting  can  be  obtained  on  the  limbs,  chest,  abdo- 
men, and  back.  The  loose  subcutaneous  tissues,  as  of  the  penis,  scrotum, 
and  eyelids,  are  particularly  distended.  In  chronic  hemorrhagic  nephri- 
tis, only,  the  edema  may  be  absent  or  very  slight.  The  pasty,  pallid 
complexion  and  anasarca  are  most  chanicteristic  of  chronic  exudative 
nephritis,  especially  with  large  white  kidney.  The  dropsy  may  be  mod- 
erate nnd  about  stationary  for  several  months;  then,  despite  all  treat- 
ment, it  becomes  insidiously  worse,  death  ensuing  in  a  month  or  two. 

Dropsy  of  the  serous  sacs,  with  its  attendant  distressing  symptoms, 
may  be  present  in  serious  cases,  and  edema  of  the  larynx  and  lungs 
noay  come  on  suddenly  and  cause  death.  Dyspnea  may  be  toxic  and 
nervous,  as  well  sis  mechanical  or  cardiac  in  origin.  Cardiac  dyspnea, 
due  to  failure  of  the  heart  s  action  as  seen  in  many  cases,  is  usually 
worse  on  lying  down.  It  may  be  provoked  by  vaso-constriction,  and  is 
then  a  danger-signal  of  uremia.  Catarrhal  bronchitis  may  be  associated 
with  cough  and  expectoration. 

The  heart  is  often  affected  with  moderate  hypertrophy  of  the  left 
ventricle,  and  later  by  dilatation  and  weakness  of  both  ventricles.  The 
aortic  second  sound  is  accentuated  and  the  pulse*tension  increased. 

llre?mc  »ymptom^  are  fre({uently  manifested,  except  the  convulsions 
which  are  common  to  chronic  nephritis  without  exudation.  Headache, 
vertigo,  sleeplessness,  nausea  and  vomiting,  diarrhea,  and  stupor,  coma, 
or  delirium,  may  develop  and  precede  a  fatal  termination. 

Albuminuric  neuro-retinitis,  as  evidenced  by  dimness  of  vision  and 
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field-defects,  occurs  in  t|iiite  a  number  of  caa 
becomes  suLject  to  a  re*l  eezemiitons  ei'U|jtiol 
dropsical  distention.  In  the  absence  of  comf 
such  aa  pericarditis,  eiidocarditis,  pneuiuonitia, 
which  are  rare,  the  temperature  is  practically 

The  course  of  chronic  exudative  oephriti 
from  bad  tt»  worse,  until  death  ends  all  in  a 
dropsy,  and  albuminuria  may  attack  one  who  for 
apparent  good  health,  after  a  first  attack  the 
a  few  months.  Agam,  some  patients,  having 
diminished  urine  of  high  s^pecific  gravity,  wit 
of  nulhing  for  years,  until  decided  attacks,  la 
may  occur  at  intervals^  during  which  the  dropS 
ahsent,  although  some  albiiraiimria  persists,  1 
the  disease  varies  trom  one  and  a  half  to  thn 

Diagnosis*— The  diagnosis  of  the  discaire  ii 
of  the  iJitsige  or  the  variety  of  kidney  it  is  almos 
rectly  in  Home  instances.  The  urinary  exarain 
syniptoTus  of  drop.^y  and  anemia,  is  siifficientlj 
dift'use   nephritis  (with  exudation).  J 

In  casts  of  lanje  white  kidnetf  the  urine  p| 
and  of  higher  specific  gravity  than  in  the  sma 
kidney.  Edema  is  usually  greater  in  tJie  former 
cardio- vascular  changes  are  niort?  marked,  a>s  sho 
and  the  hard  pulse.  The  transition  of  the  di* 
the  hiter  stage  nuiy  be  thus  noted.  The  exisienc 
may  be  inferred  from  the  chrunic  congestion  of 
ism  and  the  presence  of  uuirked  red  blood -cor 
the  urine.  The  duration  of  the  latter  form  ol 
somewhat  longer  (eight  months  to  two  years' 
white  kidney  (six  to  eighteen  months),  hut  it  is  s 
ary,  contracted  kirhu\v,  which  b-ists  from  one  { 
even  five  years.  The  casts  in  the  latter  may 
more  darkly   granular  than  in  the  large  white 

Chronic  parenchymatous  is  distinguished  fi 
nephritis  by  the  following  points  of  difi'erenee 

Chronic  Parexcuviiatous  NEPRRiTfs.  Chroni^ 

Occors  ID  early  or  oiiddle  life.  Occurs  later 

There  ia  ii  previoyw  hi»tory  of  an  acute  A  previous  h 

iittAck  of  Hear  let  fever,  or  perhaps  of  poiaoaing, 

aeute  alcoholie^m.  itnil    drink 

otherwiiii 

The  oaset  is  gradual  or  aiarkedly  mani-  Th«  m\^^i  i 

fe»t,                                               '  (li'fiiiite. 

Dropsy  is  ft  cooBtant  aymptom.  Dnipsy  \»  \ 

Vasculan-huDKea  and  cerebral  fiymptoms  A  rt<»ri()-iKi1< 

arc  compamtivcly  uneommon.  and  cerebi 

Murkeij  iilbtiminuria,  with  Cutre-caHtn.  Vi-ry  slight  i 

Uriiis?    I  lilt    little*   inunMised   in   quantity,  Urine  af  ?©I 

often    dimiTilnheil ;    spcrific    irrftvity   i«  eii(^'H«iF^ 

increased  or  slightly   diriiinislied.  1 

Aneuita  uccure^  earlier  and  is  more  din-  Anetuia    41 

tiuft  marked. 
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Chronic  Parinchtmatous  Nephritis.  Chronic  Interstitial  Nephritis. 

Uremic  symptoms  are  generally  less  se-  Uremic  symptoms  are,  geDcrally  severe 

vere — amaurosis,  vomiting,  diarrhea,  — coma  and  convulsions,  great  dyspnea, 
headache. 

Runs  a  shorter  course — from  two  to  six  Has  a  more   chronic  course — seven  to 

or  seven  years.  thirty  years. 

Prognosis. — This  is  invariably  bad  as  to  cure,  though  life  may  be 
prolonged  in  certain  cases.  In  severe  cases  death  may  take  place  in  from 
three  months  to  a  year,  either  from  uremia,  dropsy,  cardiac  dilatation,  or 
complications.  Cases  of  a  year's  duration  almost  never  recover,  and, 
a  fortiori^  those  in  which  advanced  secondary  contraction  of  the  kidney 
may  be  inferred  are  incurable,  and  may  soon  terminate  fatally.  Com- 
plete recoveries  from  the  disease,  particularly  in  children  that  have  had 
scarlet  fever,  may  occur  but  rarely.  The  prognosis  depends  greatly  on 
the  quantity  of  urine  passed  in  the  twenty-four  hours,  and  upon  the 
amount  and  persistency  of  the  albumin,  as  well  as  upon  the  degree  of 
cardio- vascular  and  retinal  changes.  It  should  be  remembered  that  acute 
attacks  may  supervene,  and  that  relapses  may  occur  in  apparently  favor- 
able cases. 

Treatment. — The  indications  for  treatment  are  similar  to  those  in 
acute  nephritis.  The  dropsy  and  uremia  must  be  treated  symptomatically, 
and  the  diet  is  of  importance.  Skimmed  milk  and  buttermilk  should  be 
depended  on  as  much  as  possible  when  dropsy  is  pronounced.  When 
dropsy  is  slight,  more  solid  food,  white  meats,  vegetables,  and  fruits,  and 
an  out-door  life,  should  be  recommended. 

Residence  in  a  warm,  dry  climate  may  aid  in  prolonging  life.  Wool- 
lens should  be  worn  next  to  the  skin,  and  prolonged,  sudden,  and  severe 
exercise  should  be  forbidden. 

The  infusion  of  digitalis  may  be  needed  in  cardiac  weakness,  or  nitro- 
glycerin for  contracted  and  tense  arteries  with  a  tendency  to  uremic 
twitchings.  Unirritating  diuretics  and  Basham's  mixture  for  the  anemia 
are  useful.  Strontium  lactate  in  doses  of  from  15  to  20  grains  (0.972- 
1.29),  three  times  daily,  I  have  found  useful  in  some  cases. 


OHRONIO  NEPHRITIS  (NON-EXUDATIVE). 

(^Chronic  Interstitial  Nephritis:  Chronic  HrighVs  Disease;  Primai-y,  or  Genuine, 
Contracted  Kidney;  Cirrhotic  Kidney;  Red  Granular  Kidney;  Renal  Arterio- 
sclerosis :  Chronic  Productive  {Diffuse)  Nephritis  without  Exudation  {Delqfield)  ; 
Gouty  Kidney.) 

Definition. — A  chronic  diffuse  inflammation  of  the  kidneys,  attended 
with  a  growth  of  connective  tissue  in  the  stroma,  degeneration  and 
atrophy  of  the  renal  parenchyma,  and  marked  change  in  the  cardio- 
vascular system. 

Pathology. — In  genuine  primary  contraction  of  the  kidneys  there 
is  a  reduction  in  size  and  weight  about  equal  in  both  organs.  They 
may  be  only  one-half  or  one-third  the  size  of  normal  kidneys,  and  the 
two  kidneys  together  may  not  weigh  over  two  ounces.     They  are  often 
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found  imWddiid  in  thick  adipose  tissue,  tlie  capsule  being  thick,  opttqiie, 
and  very  adberent,  su  that  on  stripping  it  off  it  brings  away  portioiu  of 
the  renal  cortex.     The  outer  surface  of  the  kidney  is  red,  irr 
granular,  or  finely  nodular,  and  occasional   small   cysts  are 
present.     The  consistence  is  firm,  dense,  and  resistant  to  tUe  knife*    Ex-^ 
liraination  of  the  cut-surface  shows  a  thin  atrophied  cortex,  and  (krk»  i 
reddish  streaks  alternating  with  pale  portions.     The  pyramids  are  aba] 
diminished,  and  darker  tlian  the  cortex.     In  the  gouty  contracted  kidneyJ 
the  pyramids  show  fine  striations  of  sodium  urate  or  of  uric  acid,  or  i 
tals  representing  uric-acid  infarctions. 

Microseopicaliy,  the  essential  changes  are  an  increases!  production  of 
connective  tissue,  especially  in  the  cortical  substance,  and  a  more  or  lew 
proportionate  degeneration  and  atrophy  of  the  renal  parenchyixia,  the 
destnietion  of  which  is  due  to  the  circulation  of  noxious  ageDts,  but  which 
is  replaced  by  cicatricial  fibrous  tissue  (Weigert). 

The  new  tissue  is  not  uniformly  distributed  in  the  cortex,  but  oocun 
in  irreguhir  masses  around  the  shrunken  glomeruli  or  between  the  tubula. 
The  distribution  of  connective  tissue  in  the  pyramids  is  more  difioia. 
Many  of  the  glomeruli  are  quite  small  and  fibrous  in  advanced  caaci| 
while  in  the  earlier  cases  the  cells  of  the  tufts  and  capsules  are  swolkn 
anil  multiplied,  and  a  small-celled  infiltration  is  seen  around  the  ghm- 
eruli  and  tubules.  Later  this  infiltration  of  cells  beconies  fibrillated  anJ 
ends  in  thickening.  Glomerular  atrophy  is  due  partly  to  the  changes  ia 
antl  growth  of  the  capillary  and  intra-capillary  cells,  as  well  as  of  tbotf 
around  the  tufts;  partly  also  to  capsular  thickening  and  hyalUie  m^ 
waxy  degeneration;    and  partly  to   the    thickening    and    occlusion   of  ■ 


arte  ri  ides. 

The  tubules  show  marked  changes. 


Some  are  included  in  massee  of 


connective  tissue,  ^o  that  there  is  compression -a  trophy  and  even  total  ohlit-  M 
eration  of  the  lumen.  In  other  'instances  the  intertubular  connective  ■ 
tissue  constricts  the  tubules  in  certain  places,  so  that  the  lumen  is  elie- 
where  increased.  This  dilatation  is  especially  prominent  in  the  grajiaW 
seen  on  the  outer  surface  of  the  kidney,  and,  owing  to  the  damming  back 
of  urine  in  some  of  the  tubules  thus  obstructed,  little  cysts  are  visible  1o 
the  naked  eye  here  and  there.  The  epithelium  lining  these  tubules  sImvh 
granular,  fatty,  or  waxy  degeneration,  and  may  be  either  flattened, 
cuboid,  or  swollen.  The  tubes  may  contain  granular  or  fatty  d( 
and  tuhe-casts. 

An  important  change  in  most  cases  is  the  growth  of  fibrous  tissue 
the  walls  of  the  arteries,  causing  sclerosis.     This  affects  the  intima  (i 
arteritis),  the  media,  ami  adventitia,  all  of  which  are  thickened  by  Uie 
hyperplasia  of  connective-tissue  elements-     The  arteries  and  eapilUric* 
are  thus  mostly  occluded  by  the  obliterating  endarteritis  or  by  their  coo- 
version  into  masses  of  connective  tissue.     Waxy  or  hyaline  degeneralioft 
is  seen  also  {vide  Arterio-sclerosis),     These  arterio-capillary  cbangrs  my 
in  some  cases  be  the  primary  condition  that  leads  to  granular  and 
tracted  kidneys,  and  may  represent  the  renal  effects  of  a  general 
sclerosis  or  fibrosis. 

An  almost  constant  accompaniment  of  chronic,  non-exudative, 
tive  nephritis  is  cardiac  hypertrophy.     The  degree  of  the  latter  A  ^ 
upon  the  extent  of  the  renal,  and  also  of  the  general  arterial,  diegCBOt^ 
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ation  and  sclerosis-  The  whole  heart  may  become  so  large  that  the  term 
cor  bopiuum  has  been  fittingly  applied  to  it.  In  moderate  enlarge- 
inents  the  left  ventricle  only  is  hypertrophied. 

Complicating  lesions  of  chronic  Bright's  iliBease  that  may  be  men- 
tioned are  cerebral  hemorrhage,  cirrhosis  of  the  liver,  pulmonary  em- 
pbysetua,  chronic  endocarditis,  chronic  endarteritis,  pericarditis,  bron- 
chitis*, and  gastric  catarrh. 

Etiology, — The  cause  of  the  very  slow  primary,  diffuse  degenera- 
tion, atrophy,  and  fibroid  contraction  of  the  kidneys  is  sometimes  quite 
obscure,  (ft)  In  some  cases  it  would  seem  to  he  "  only  an  antieipatiori 
of  the  gradual  changes  which  take  place  io  the  organ  in  extreme  old 
age  "  (Osier) — the  ''  senile  kidney,"  (h)  Heredity  undoubtedly  plays  a 
part  in  the  causation  of  certain  cases,  even  to  the  third  or  fourth  gene- 
ration, {e)  A{/e  and  St',r. — The  disease  is  more  common  in  males  than 
in  females,  and  it  usually  begins  near  middle  life  :  it  is  seldom  manifested 
symptomatically  until  about  fifty  or  sixty  years  of  age,  and  is  therefore 
an  affection  of  advanced  life.  (*/)  Indivitluals  having  a  special  tendency 
to  sclerotic  degeneration  of  the  arteries,  from  whatever  injurious  infla- 
ence,  whether  cbemico-toxic  or  jjarasitic,  are  more  liable  to  chronic  in- 
terstitial nephritis,  although  the  prolonged  irritation  of  such  deleterious 
agents  may  give  rise  to  the  disease  in  those  whose  cellular  nutrition  is 
usually  not  defective.  Thus,  the  following  causes  have  been  attributed 
to  the  disease  :  alcoholism,  uric  acid,  and  lead,  giving  rise  to  chronic 
poisoning.  Chronic  syphilis  and  chronic  malaria  probably  also  are  caus- 
ative factors,  (r)  Habitual  overeating  and  drinking,  owing  to  the  imper- 
fect metJibolism  of  the  substances  ingested,  causes  a  constant  excretion 
of  irritating  products  by  the  kidney,  and  no  doubt  frt^quently  causes 
granuhir  atrophy  and  sclerosis  of  the  organ.  The  coiitinuous  jintl  even 
moderate  use  of  alcoliol  for  many  years,  especially  of  spirituous  li^uors^ 
is  a  widespread  cause  of  the  disease.  It  is  equally  likely  that  the  ex- 
cessive use  of  red  meats  in  the  diet  leads  to  the  production  of  the  uric 
acid  that  induces  the  renul  disorder  (urkruiuf-iit/iemiW)  by  deranging 
the  function  of  the  liver  (Murchison).  (  f )  Allied  to  the  above  is  gout, 
which  causes  chronic  Bright's  disease— in  England  perluips  more  than 
in  this  country,  where  lithemia  and  nervous  dyspepsia  are  more  common, 
({f)  According  to  Striimpell,  severe  acute  articular  rheumatism  is  some- 
times  followed  by  contracted  kidney.  (Ji)  Chronic  Bright's  disease  with 
renal  sclerosis  is  favored  in  origin  and  tlevelojiment  by  the  anxieties, 
worries,  and  bigli  nervous  tension  connected  with  modern  business*  ac- 
tivity and  ''social  functions,*'  the  latter  particuhirly  acting  tbeir  part 
among  elderly  ladies.  Associated  with  these  are  usually  over-indul- 
gence in  rich  foods  and  wines  and  sedentary  habits.  (/)  The  cold, 
moist  climate  of  New  England  and  the  Middle  States  would  seem,  ac- 
cording to  Purdy,  to  predispose  to  contracted  kidney.  A  chronic  pro- 
ductive nephritis  without  exudation,  thuugb  not  the  true  '*  contracted 
and  red  granular*'  kidney,  may  be  caused  by  hydronephrosis,  chronic 
pyelitis,  arid  chronic  congestion  of  the  kidney,  as  from  heart'disease, 

SytnptomS-^These  may  be  latent  for  years,  while  the  morbid  pro- 
ductive changes  in  the  kidneys  are  slowly  effected.  The  first  symptoms 
may  not  appear  until  late  in  life,  although  the  kidneys  may  be  in  an 
advanced  stage  of  degeneration.     Or  some  complicating  or  intercurrent 
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affection  may  set  in,  as  pneumonia  or  perici 
velopment  of  grave   or   fatal   renal  symptomflj 
ever,  there  is  an  attack  of  iireiiiia,  with  headac! 
dyspnea,  nausea  and  vomiting,  and  a  tense  pu! 
recovered  from,     Tben  there  is  an  interval  of 
which  the  health   is  more  or  lej^s  impaired, 
disordered  digestion,    headache,   tailing   vision, 
mieturition    are    complained    of.     This   is  folio 
attack,  severer  thun  the  first,  or  perhaps  fatal  ; 
ht^altb  is  still  more  reduced,  and   confinement 
necessary,  until  the  vital  forces  can  no  longer 
tion  of  the  renal  parenchyma. 

Spastnodic  dyspnea  (uremic-cardiac)  is  soifi' 
tion  of  contracted  kidney.  The  gradual  on8< 
trollable  drowsiness  during  the  day  is  often  I 
hemiplegia  may  also  he  the  first  indication  of  vet 
progressive  loss  of  flesh  and  strength,  with  a  df 
may  he  from  the  beginning  the  only  clinical  1 
until  death  results  from  sheer  feeblencs.s  and  em 
ity  and  variability  of  the  symptoms  make  it  h 
the  heads  of  the  various  systems; 

Urinary  System, — The  daily  tfU*inttti/  of 
80  much  that  patients  are  troubled  with  a  deal 
not  only  during  the  day,  but  two  or  three  times 
complaint  may  be  aggravated  by  the  hyperacidit 
irritability  of  the  prostate  (especially  in  advance 
associated  with  cases  of  renal  cirrhosis.  The  u 
tvvcnt^'-four  hours  may  measure  several  quarts 
marked  cases  of  the  disease.  Early  in  the  atti 
degeneration  and  destruction  of  the  parenchj 
place,  the  quantity  of  urine  may  be  slightly 
*'  blood-flow  to  the  parts  that  remain  must,  cceti 
as  it  would  have  been  to  the  whole  of  the  orgai 
tact/*  excessive  pressure  is  hrougbt  to  bear  with 
compensating  hypertrophy  of  the  heart,  and  the 
especially  of  the  watery  elements,  becomes  more 
may  give  rise  to  a  suspicion  of  diabetes.  The  i 
yellow  in  color,  the  speeijic  ifraviti/  being  seldo 
and  it  may  he  as  low  as  1002  or  1005.  All 
traces  or  it  may  be  absent  altogether  {glmtteruli 
urine  voided  in  the  early  morning.  The  urei 
forms  of  Bright's  disease,  and  there  is  little 
careful  microscopic  examination  may  reveal  a/c 
line  or  granuhir  vantH.  perhaps  some  h'likoeytes 
throruUn,  In  the  hiter  sta^res  of  the  disease  or  u; 
a n  u re m i c  e x a c e rl> a t i o n  or  of  a  eo m |  d  i t*a ting  i  n fl i 
be  decreased,  the  albumin  increased,  and  nnmer 
in  a  more  apparent  urinary  sediment.      Hematu] 

Circulatory  System,— The  physical  signs  of  c 
the  left  ventricle  in  particular)  are  present.     S; 
heart  are  ahsent,  unless  dilatation  and  feeble] 
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traction,  cardiac  complications,  or  endocarditis  occur  Inspection  and 
palpiition  of  tlie  liyportropiiied  heart  show  an  apex-beat  displaced  down- 
wiirii  and  to  the  left,  and  an  increased,  heaving,  and  rather  circumscribed 
apical  iuipuLse-  These  signs  may  be  less  evident  both  in  cases  of  coex- 
isting emphysenia  and  Inter  whcE  dilatation  may  eclipse  the  hypertrophy. 
The  left  border  of  the  det^p  cardiac  dulnesi?  extends  outside  the  nipple- 
line  iu  the  fifth  or  sixth  interspace  The  first  sound  of  the  heart  is 
loud*  and  may  be  duplicated,  A  distinctive  auscnlfutory  sign  is  the 
accentuation  of  the  aortic  second  sound,  indicating  increased  vascular 
tension  ;  it  may  iuive  a  metallic  quality  in  some  cases.  A  mitral  sya- 
tolic  murmur  may  also  develop^  owing  to  relative  insufficiency. 

The  pulse  is  increased  in  tension,  and  is  hard,  incompressible,  and 
persistent,  the  duration  of  each  puLse-wave  being  increased  (puhuia  tar- 
duft).  The  radial  artery  itself— and  this  is  true  of  most  of  the  palpable 
arteries — feels  hard,  thickened,  and  often  tortuous,  on  account  of  the 
arterio-sclerosis.  As  soon  as  compensation  of  the  heart  fails,  symptoms 
of  breathlcssness  (especially  on  exertion),  palpitation,  and  the  like 
appear,  sind  sometimes  in  paroxysmal  attacks  (''cardiac  asthma"). 
The  resultant  stasis  gives  rise  to  transudation  into  the  lungs  (bron- 
chorrhca-pulmonary  edema),  and  later  to  edema  of  the  extremities. 

Respiratory  System. — ^Epistaxis  may  be  a  serious  symptom.  Sudden 
edema  of  the  larynx  may  also  occur,  and  is  always  grave.  Transuda- 
tions  into  the  pleural  sac  (hydrothorax),  as  well  as  into  the  lungs  (vide 
supra),  may  precede  death.  Dyspnea,  which  is  either  cardiac  or 
uremic,  is  usually  worse  at  night,  ami  a  trne  orthopnea^  together  with 
Cbeyne-Stokes  breathing,  may  be  observed  tov\ard  the  end  of  the  pa- 
tient's life  and  in  association   with   uremic  stupor  and  coma. 

Nerrous  System, — Symptoms  referable  to  the  nervous  system  are  very 
important,  since  they  are  usually  indicative  of  grave  uremia.  Cephal- 
algia is  frequent,  and  neuralgic  pains  throughout  the  body,  and  insom- 
nia, may  be  complained  of.  Later  great  drowsiness  is  often  a  premo- 
nition of  uremic  coma.  Convulsions  may  be  preceded  by  muscular 
twitchings,  which  shottbl  attract  attention  to  the  imminent  danger  of 
the  former.  Cerebral  apoplexy  with  hemiplegia  may  be  the  first 
symptom  of  contracted  kidney.  It  is  especially  apt  to  occur  in  cases 
of  marked  hardening  and  weakening  of  the  arteries.  There  may  be 
an  hemorrhagic  pachymeningitis,  as  well  ns  a  hemorrhage  into  the 
brain-substance.  The  hemi[degia  may  persist  until  drath.  or  it  may 
disapptnir  in  a  short  time,  and  be  followed  by  subseijuent  attacks  at  in- 
t€*rvals.  Formication,  numbness,  and  pallor  of  one  or  ujore  fingers  |the 
so-called  '*  dead  finger")  I  believe  with  Dieulafoy  to  be  sometimes  the 
earliest  .symptoms  of  chronic  Bright's  disease. 

Of  the  special  senses,  nephritic  retinitis  is  often  the  earliest  evidence 
of  rhronic  Bright's  disease.  The  patient  may  or  may  not  have  had 
slight  dimness  of  vision  (mistiness)  prifir  tn  the  ophthalmoscopic  exami- 
nation. The  loss  of  vision  affects  both  eyes,  and  is  usually  partial  (am- 
blyopia). Sudden  and  complete  blindness  may  come  on  in  grave  cases 
— uremic  amaurosis— the  condition  being  due  to  a  neuro-retinitis.  The 
optic  papilla  is  swollen,  ancl  surrounded  by  retinal  hemorrhages  or  by 
^%hite  dots  and  streaks  (*'  feather-splashes  ").  Tinnitus  aurium,  deafness, 
and  vertigo  are  not  uncommon. 
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Digestive  System. — Anorexia,  nausea,  and  annoying  dyspepsia  tre 
often  complained  of.  Severe  vomiting  may  usher  in  an  uremic  stuck. 
Catarrhal  gastritis  may  exist  for  some  time,  the  tongue  being  cotted 
and  the  breath  heavy  and  urinous.     Uremic  diarrhea  may  also  occur. 

The  Skin. — Edema  is  usually  absent  in  renal  sclerosis ;  when  it  does 
occur,  however  (as  in  the  ankles  and  limbs),  it  is  due  to  dilatation  and 
failure  of  the  heart.  The  skin  is  dry,  and  minute  lustrous  scales  of  am 
may  be  seen  around  some  of  the  pores.  A  certain  degree  of  pallor  i» 
noticed,  and  often  the  skin  has  a  cyanotic  tinge.  Pruritus  and  trouble- 
some eczema  are  frequently  present,  and  muscular  cramps,  occarring 
especially  in  the  calves  of  the  legs  and  at  night,  may  also  be  associstei 
The  general  nutrition  gradually  fails,  so  that  in  advanced  cases  the 
debility  and  emaciation  are  extreme. 

It  is  important  to  bear  in  mind  the  fact  that  uremia  may  come  on  st 
any  time  during  the  course  of  the  disease,  and  that  it  may  be  the  fini 
symptomatic  manifestation  ;  also  that  it  may  either  be  sudden  and  severe 
in  its  onset  (acute  uremia)  or  mild,  insidious,  and  gradual  (chronic 
uremia).  Moderate  fever  may  attend  an  uremic  attack,  or  the  tempen- 
ture  may  be  normal ;  in  chronic  uremia,  with  prostration,  coma,  delir- 
ium, and  feeble  pulse,  it  may  be  even  subnormal. 

Among  the  complications  that  may  occur  in  the  red,  granular.  io4 
contracted  kidney  are  the  following :  pneumonia,  either  lobar  or  lobt- 
lar;  pleuritis,  pericarditis,  laryngitis,  bronchitis,  gastritis,  enteritii 
peritonitis,  meningitis,  endocarditis,  emphysema,  phthisis,  and  hepttic 
cirrhosis. 

Diagnosis. — This  depends  in  great  part  upon  the  physical,  chemi- 
cal, and  histologic  examination  of  the  urine.  Both  the  mominff 
and  evening  urine  should  be  examined  repeatedly  for  albumin  ind 
casts,  since  one  examination — and  especially  that  of  the  morning 
urine — may  give  negative  results,  owing  both  to  the  scarcity  of  these 
two  pathologic  elements  and  to  the  fact  that  albumin  may  be  altogether 
absent  in  some  instances.  The  mere  discovery  of  a  trace  of  albumin  or 
of  a  few  casts  is  not  always  positive  evidence  of  chronic  Bright's  tlisease. 
as  both  may  exist  in  other  conditions.  But  the  age,  habits,  and  svnip- 
toms  of  the  patient  must  be  studied  in  connection  with  frequent  urinarr 
examinations ;  and  a  persistent  slight  albuminuria,  with  casts.  au«i  thv 
passage  daily  of  large  quantities  of  clear,  pale  urine  of  low  sjwcific 
gravity,  afford  sufficient  grounds  for  making  the  diagnosis. 

Contracted  kidney  should  be  suspected  in  all  cases  in  which.  duriDf 
middle  life,  either  one  or  more  of  th,e  following  symptoms  an<l  si^ii>  miv 
be  noticed :  freiiuent  headache,  congestive  disorders,  repeated  epistaxis. 
vertigo,  dimness  of  vision,  impaired  strength,  dyspneic  attacks,  gastro- 
intestinal dyspepsia,  noises  in  the  ear,  itching  of  the  skin,  cramfis  in  the 
calves,  muscular  twitchings,  growing  mental  dulness,  increasing  pulse- 
tension,  and  a  rigidity  and  tortuosity  of  the  temporal  and  radial  arterie?. 
Sudden  coma,  convulsions,  amaurosis,  apoplexy,  vomiting,  or  dyspnea  in 
persons  in  the  middle  period  of  life,  with  or  without  a  history  of  p«»lvu- 
ria,  should  create  the  suspicion  of  chronic  Bright's  disea.se.  It  vill  be 
found  in  such  cases  that  there  has  been  a  diminution  in  the  uriiiarv  tiow 
before  the  attack.  Persons  of  lithemic,  gouty,  rheumatic,  or  aU-obolic 
habits,  or  in  whom  lead-toxemia  is  discoverable,  with  evidences  of  cir- 
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diac  hypertrophy,  an  accent ua ted  aortic  second  sound,  and  a  hard  pulse, 
are  often  readily  diai^uosed  as  subjects  of  contracted  kidney  when  a  fur- 
ther examination  of  the  urine  is  made. 

The  diagnosis  may  be  very  difficult,  however,  in  cases  in  which  the 
first  examination  of  the  patient  is  made  during  a  sudden  uremic  or  apo- 
plectic attack.  Catheterization  should  be  done  if  necessary,  and  the 
detection  of  albuminuria  will  then  clear  the  diagnosis. 

In  order  t«i  difl'erentiate  between  primary  renal  affection  with  second- 
ary cardiac  hypertrophy  and  j.inman/  kf  art -disease  ivttfi  a  n^^ctmdan/  con- 
gested kidneif  oceurruhj  hiii-  in  the  tuitie^  the  general  features,  course, 
symptoms,  and  signs  must  be  carefully  and  judiciously  balanced.  Prom- 
inent cardio- vascular  changes  would  indicate  an  arterio-eclerotic  kidney, 
rather  than  the  primary  granular  and  contracted  kidney  of  toxic  origin, 
though  even  here  the  diagnosis  is  often  as  difficult  as  it  is  unnecessary 
from  a  therapeutic  standpoint. 

Prognosis. — The  duratit/n  of  chronic  interstitial  nephritis  varies. 
In  uncomplicated  cases  it  may  last  for  five,  ten,  twenty,  or  possibly  thirty 
years.  Complications  or  intercurrent  affections  may,  however,  shorten 
the  duration  very  much,  or  the  existence  of  the  condition  may  be  un- 
known, as  fre<[uent!y  happens,  when  tiie  postmortem  exanunation  shows 
the  characteristic  kidneys  in  one  who  during  life  had  no  symptoms  indi- 
cating renal  disease,  and  whose  death  was  caused  by  some  intercurrent 
disease.  Chronic  Bright's  disease  with  contracted  kidneys  destroys  life 
sooner  or  later  unless  the  patient  dies  from  some  intercurrent  disease. 
The  gradual  destrxiction  of  the  renal  parenchyma  and  its  re|dacement 
by  scar-tissue  cause  irreparable  damage  to  the  organs.  On  the  other 
hand,  the  fact  that  the  process  is  usually  a  slow  one  and  its  duration 
long  is  compatible  vvith  the  preservation  of  life  for  many  years,  and  w  ith 
comparative  comfort,  even,  in  many  instances.  The  prognosis  in  a  given 
case  depends  very  much  upon  the  general  constitutional  condition,  the 
cardio- vascular  state,  and  the  presence  or  absence  of  uremia  and  inflam- 
matory complications.  Cardiac  dilatation  and  insufficiency  indicate  a 
not  far  distant  end.  Convulsive  and  apoplectic  seizures  are  often  fatal, 
and  hemorrhjLges,  persistent  vomiting,  and  diarrhea,  refittitiH  ttepkritiva^ 
coma*  and  delirium  render  the  prognosis  as  to  further  systemic  toler- 
ance of  the  degenerated  kidneys  exceedingly  grave. 

Treatment-^ An  early  recognition  of  the  disease  and  the  steadfast 
practice  of  careful  hygienic  mt^asures  will  prevent,  to  a  considerable 
degree,  the  advance  of  the  cirrhotic  changes.  Noxious  substances  enter- 
ing into  the  etiology  of  the  affection  must  be  avoided  and  removed  as 
iar  as  possible.  The  formation  of  uric  acid  must  be  reduced  by  dietetic 
management,  alcoliolics  must  be  intenlicted,  and  lead — -when  the  cause 
of  the  condition- — must  he  kept  from  further  poisoning  the  system  by  a 
change  of  occupation*  By  diminishing  these  irritants  the  heart  and 
blood-vessels  are  also  conserved— a   |>oint  of  vital   importance. 

The  hygienic  treatment  must  embrace  a  regulation  of  all  the  habits 
of  body  and  modes  of  life.  The  patient  must  be  treated,  and  not  hia 
malady,  since  that  is  incurable.  A  dietary  that  is  suitable  for  each  in- 
dividual case  must  be  made  out,  and  on  general  principles.  iSaundby's 
rule  is  a  good  guide :  '^  Eat  very  sparingiy  of  butcher's  meat ;  avoid 
malt  liquors,  spirits,  and  strong  wines."     An  exclusive  milk  diet  may 
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be  necessary  for  short  periods  when  gastric  irritation  is  present,  Int  in 
such  a  chronic  disease  undue  weakness  would  result  from  a  restricti«>& 
to  milk  alone.  I  would  therefore  recommend  a  light  nourishing 
diet,  including  lean  meat  once  daily  in  ifavorable  cases.  \e^ 
tables,  greens,  fruits,  and  light,  well-cooked  farinaceous  articles  tDiv 
also  be  partaken  of,  and  tea,  coffee,  and  cocoa  may  be  drunk.  The  tti«e 
of  natural  mineral  waters  aids  in  the  renal  circulation  and  keepj^the 
kidneys  flushed.  In  general  a  mixed  diet  will  be  of  advantage:  the 
nitrogenous  and  carbohydrate  elements  (sugars  and  starches)  are  used  in 
limited  amounts,  while  pure  fats  and  fruits  (raw  or  cooked)  are  to  be 
recommended.  Stout  persons  and  those  leading  sedentary  lives  shoaM 
have  less  food  than  those  taking  exercise,  and  gastric  disorder  requm 
the  elimination  of  all  but  soft,  bland  foods,  or  a  liquid  diet  until  digei- 
tion  is  restored.  Extremes  of  bodily,  mental,  and  emotional  activitT 
should  be  avoided,  and  physical  exercise  should  be  moderate,  renlar. 
and  taken  in  the  open  air,  provided  the  latter  be  warm  and  dry.  Men- 
tal labor  should  never  be  excessive,  nor  should  the  patient  be  subjected 
to  the  vicissitudes  of  worry,  anxiety,  or  competitive  tension.  Veaereil 
excitement  and  indulgence  of  any  kind  tending  to  unbalance  the  sei^ 
control  or  disturb  the  equanimity,  cheerfulness,  and  contentment  shoiU 
be  strictly  forbidden  ana  guarded  against. 

A  change  of  residence  to  a  warm,  mild,  and  dry  climate  is  often  rf 
service  in  prolonging  life.  The  variability  and  humidity  of  temperate 
climates,  particularly  during  the  winter  months,  aggravate  this  discue. 
while  a  sea-voyage  or  a  sojourn  at  some  southern  European  resort  wt 
be  very  beneficial  to  one  who  can  afford  it. 

The  indications  for  medicinal  treatment  are  principally  as  follovf : 
The  bowels  should  be  kept  free  by  the  aid  of  laxatives  or  laxative  alka- 
line mineral  waters.  Papoid,  peptenzyme,  and  other  digestants.  with 
bitter  tonics,  are  useful  in  some  cases  in  which  a  furred  tongue  and  indi- 
gestion are  troublesome.  Acids  or  alkalies,  according  to  special  indica- 
tions, may  also  be  used  simultaneously.  An  increased  vascular  tension 
(vaso-constriction),  such  as  to  place  a  serious  strain  upon  the  heart :  the 
other  extreme,  of  a  very  low  tension  that  induces  dropsy  ;  and  compli- 
cations, usually  uremic  (convulsions,  dyspnea,  headache),  also  call  for 
therapeutic  assistance.  High  tension  is  to  be  met  by  the  cautious  iwe 
of  nitroglycerin  in  gradually  ascending  doses,  beginning  with  1  minim 
(0.066)  three  or  four  times  daily,  until  all  danger  of  rupture  of  the  vt*j- 
sels  seems  to  be  past.  Headache,  vertigo,  and  the  so-called  renal  asth- 
ma (dyspnea)  are  also  often  relieved  by  this  drug. 

Low  tension,  with  signs  of  cardiac  dilatation,  scanty  albuminous 
urine,  and  edema,  requires  heart-tonica  and  stimulants,  in  conjuncti«^D 
with  purgatives.  Digitalis  (preferably  in  infusion)  has  good  eflV<'t*, 
especially  wlien  combined  with  strychnin  nitrate  or  with  caffein  citrate. 
Calomel  and  tlie  saline.^  should  be  given  for  the  dropsy. 

Uremic  symptoms  should  be  treated  as  in  acute  Bright's  disea^^?  hy 
causing  profuse  sweatin*:  and  free  catharsis,  and  in  some  cases  by  phl^ 
botomy.  Inhalation  of  amyl  nitrite  or  chloroform,  or,  what  is  often  a 
useful  and  necessary  measure,  the  hypodermic  injection  of  morphia  f;rr- 
^0.0108),  may  be  tried  in  convulsions,  severe  headache,  or  dyspnea. 

Contracted  kidney  of  a  probable  malarial  or  syphilitic  origin  miybi' 
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benefited  somewhat  by  the  use  of  arsenic  and  the  iodida  respectively ; 
but  no  drugs  can  possibly  restore  the  destroyed  renal  jiarenchyma  or 
transform  connective-tissue  cells  into  secreting  kidney-cells* 


PYELITIS. 

( Pydo-neph ri i tji :  Py** n epkrosU,} 


I  Definition. — Inflamnmtion  of  the  pelviB  of  the  kidney.     The  com- 

pound terms  above  (in  italics!  represent  an  inflammation  of  the  kidney- 
structure  as  a  result  of,  and  combined  with,  pyelitis. 

Pathology. — In  the  mildest  varieties  of  pyelitis  (the  catarrhal)  the 
morbid  change8  consist  simply  of  a  reddent^d.  swollen,  and  turbid  mucous 
membrane,  covered  with  an  exudation  of  vbcid  mucu-pus  and  desqua- 
mated epithelium.  EcchymoscH  are  sometimes  seen.  The  urine  in  the 
pelvis  of  the  kidney  is  also  turbid  from  the  admixed  piis-eorpiiseles  and 
pelvic  epithelium.  In  calculous  pyelitis,  owing  to  prolonged  and  severe 
irritation,  purulent  inflammation  tnul  ulceration  prevail,  and  the  kidney- 
structure  is  also  involved  by  extension  (pyelo-nepiiritis),  Henal  ab- 
scesses are  thus  formed,  and  small  dark  cah-uli  are  frequently  found 
mingled  with  the  pus  in  quite  a  number  of  small  abscess-cavities  ;  or 
perhaps,  as  noted  before  (ride  Nephrolithiasis),  one  large  abscess-cavity 
may  replace  the  destroyed  renal  parenchyma  {ffi/onepkn *»*)<). 

A  diphtheritic  ioflamraation,  with  tlie  furuiation  of  a  false  membrane 
and  sloughing  of  the  pelvis,  sometimes  folIovHs  the  sevt-re  infections  of 
the  specific  fevers.  Marked  hemorrhagic  areas  may  be  Been  also.  In 
tuberculous  pyelitis  there  is  usually  an  association  of  nephritis  with 
areas  of  tuberculous  softening  and  ulceration,  and  later  pyonejihrosis. 
In  very  chronic  and  sluggish  cases  the  pyelitis  may  he  followed  by  an 
infiltration  of  the  kidney -structure  with  cheesy  or  putty-like  masses  that 
may  become  the  seat  of  calcification. 

Persistent  obstruction  leading  to  pyelitis  is  associated  with  dilatation 
of  the  pelvis  from  retention  of  urine  or  of  pus  (pyonephrosis).  This  In 
turn,  from  prolonged  pressure,  causes  the  markeil  atrophy  of  the  secret- 
ing structure  of  the  kidney  that  is  seen  in  such  cases.  There  is  also  an 
increase  in  the  interstitial  tissue  and  secondary  contraction. 

The  so-called  surgical  kidnej/  is  found  when  an  acute  bilateral  pye- 
litis, following  a  severe  cystitis,  has  excited  an  acute  suppurative  in- 
flammatioTi  of  the  kidney.  Acute  suppurative  or  interstitial  inflamma- 
tion of  the  kidney  due  to  metastatic  or  miliary  abscesses  is  considered 
under  the  heading  Pifemia  (vide  p.  19\)). 

Btiology. — Pyelitis  rarely  is  primary  or  indepenrlent  in  origin,  as 
after  exposure  to  cold  and  wet.  The  secondary  causes  of  pyelitis  are 
as  follows:  (1)  renal  calculi  (the  most  frequent);  (2)  extension  upward 
of  urethritis,  cystitis,  or  ureteritis;  (3)  retention  of  decomposed  urine 
ID  the  pelvis  of  the  kidney  ;  (4)  renal  aflTections,  as  tubercle,  carcino- 
ma, and  acute  nephritis ;  (5)  specific  fevers ;  (6)  foreign  bodies,  other 
than  stone  in  the  pelvis  :  (7)  irritating  diuretics.  To  point  out  briefly 
certain  additional  facts  bearing  upon  the  above  in  the  order  named,  it 
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should  lie  mentioned  that  calculous  pyelitis  may  result  firotn  the  i\ 
tion  of  the  cotii^tant  presence  uiid  [nissage  of  small  stooes  (*■■  jrmvrl  ^\ 
or  even  of  urie-acid  '*siirid,"  as  well  a.s  from  the  large  dendritic  eoncr*^ 
tions  that  send  ofTshoot^  into  the  calyces.  Extensions  of  iiiflammat»i»ii 
to  the  pelvis  fi^om  lower  portions  of  the  urinary  tract  may  occur  in  pi 
tracted  cases  of  such  aflections  as  gonorrheal  urethritis  aad  puer|>eral 
and  calculous  cystitis,  Obistruetlve  pyelitis  sometimes  follows  the  im* 
paction  of  renal  calculi  or  of  other  foreign  bodies^  in  the  ureter  vhiB 
there  is  pre-existing  inllamniation  of  the  tract,  or  when,  a.s  usually  ha^ 
pens,  there  is  chcmieal  irritation  from  the  decomposition  of  the  accuina- 
lated  nrine.  There  may  be  obstruction  in  the  bladder  and  urethra,  at 
from  enlarged  prostatic  tumors,  stricture,  phimosis*  and  paralysii^^  of  thev 
sphincter  vesicie.  or  as  in  paraplegia.  Under  the  consideration  of  tuber- " 
culosis  and  carcinoma  of  the  kidney  is  included  the  involvemeDt  of  the 
pelvis  by  these  conditions.  Infectious  ityelitis  may  also  result  from 
small'pox,  diphtheria,  typhus  and  typhoid  fevers,  and  s^carlatins^  and 
it  depends  upon  the  irritating  eftect  of  certain  substances  eliniinattnl  hx 
the  kidneys.  It  is  usually  associated  with  more  or  less  iiephrttiii(pvelo- 
nephritis).  Parasites,  such  as  the  eehinococcus  (hydatids),  dinfonji, 
strongylus,  and  filaria,  may  give  rise  to  pyelitis*  Canthariiles,  cub^tw, 
copaiba,  turpentine,  and  diabetic  urine  even,  may  in  rare  instances  aiao 
excite  a  pyelitis. 

Sjnnptoms. — Those  are  frequently  overshadowed  by  those  of  tli« 
primary  condition  that  causes  the  pyelitis:  they  are  varied  also  for  tbt 
same  reason.  The  clinical  manifestations  of  a  simple  catarrhal  pyehtif 
are  slight  pain  and  tenderness  in  the  region  of  the  affected  kidney  or 
kidneys^  mild  fever,  with  a  turbid  urine  of  acid  reaction,  showing  a 
few  pus-cells,  a  little  mucus,  rarely  some  red  blood -co  rpuscl<?s,  and  a 
trace  of  albumin. 

In  the  severer  varieties,  as  in  calculous  pyelitis,  especially  when 
there  are  attacks  of  renal  colic,  the  urine  fre^juently  shows  to  the  naked 
eye  the  presence  of  blood  and  a  marked  amount  of  pus,  some  mticus, 
and  the  transitional  caudate  epithelial  cells  from  the  middle  laTeri 
of  the  mucosa.  The  presence  of  the  latter,  however,  is  not  coostaat, 
hence  its  absence  does  not  exclude  the  existence  of  a  pyelitis^  since 
some  of  the  most  destructive  forms  of  the  affection,  as  the  aettti;  or 
chronic  suppurative  or  the  pyelo-nephritic,  may  be  unaccompaQied  Ijf 
the  presence  of  the  pelvic  epithelium  in  the  urine.  This  boldn  aliu 
more  true  in  the  case  of  true  pyonephrosis*  in  which  the  kidtiej  usiiallT 
becomes  one  large  abscess* 

In  severe  pyelitis  the  pain  is  often  acute,  coursing  down  the  ureldi. 
The  fever  is  moderate,  and  there  arc  present  the  common  symptoODa  4f* 
scribed  under  Nephrolithiasis  [vith  p.  966). 

The  fever  in  purulent  pyelitis  (pyonephrosis)  and  pyelo-Qeiiliiitil 
takes  on  a  hectic  or  typhoid  type.  Paroxysms  of  rigors  or  chills^  fct 
lowed  by  a  rapid  rise  in  temperature  and  ending  in  perspiration,  »af 
be  observed,  or  there  may  be  marked  prostration  and  feebleness  of  W' 
culation,  delirium^  and  stupor.  The  tem|ierature-curve  runs  an  imgo- 
lar  course,  with  marked  remissions,  in  eases  of  a  pyemic  nature. 

In  obstructive  pyelitis  the  nrine  sometimes  tlows  freelv  and  oiw^ 
mally  for  a   while,  until   the  ileveloping  pain  over  the  iiiHameti  kidJMt 
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ends  m  relief  by  the  expulsion  of  the  obstacle  and  the  passage  of  puru- 
lent urine.  Thii>  alternation  of  normal  with  pyoid  urine  is  indicative  of 
a  unilateral  pyelitis, 

Aramoiiiiical  urine  is  met  with  in  cysto-pyelitis.  Albuminuria  is  de- 
cidedly shown  acconling  to  the  degree  of  pyuria. 

In  chronic  suppurative  pyelitis^  or  pvclo*nephritis  the  pyuria  is  vari- 
able both  in  quantity  ami  constancy-  Intermittent  pyuria  may  be  due 
to  the  temporary  blocking  of  the  ureter  by  a  stone  {ride  Obstructive 
Pyelitis).  The  pus  is  seldom  mixed  with  epithelium  in  chronic  purulent 
pyelitis.  The  associated  intermittent  fever  may  be  like  that  of  tubercu- 
lous pyelitis,  and  marked  prostration,  anemia,  and  emaciation  are  con- 
comitants. Evidences  of  amyloid  change  may  be  revealed  in  long-stand- 
ing, chronic  cases. 

The  terra  ammoniemia  has  been  applied  to  that  coraplexus  of  nervous 
symptoms  that  is  supposed  to  arise  from  the  decomposition  and  absorption 
of  urinary  substances.  These  symptoms  may  be  similar  to  the  manifesta- 
tions of  diabetic  coma. 

Distinct  enlargement  and  fluctuation  of  the  diseased  kidney  may 
be  determined  in  some  cases  of  pyonephrosis.  This  raay  also  be  inter- 
mittent, being  detectable  while  there  is  obstTuciion  to  the  flow  of  pus, 
and  viee  vermt.  According  to  A.  H.  Smith,  at  the  menstrual  periods 
pyelitis  may  be  subject  to  marked  exacerbations,  simulating  renal 
colic. 

In  chronic  pyelitis  with  atrophy  of  the  kidney  the  onset  of  uremia  may 
terminate  the  case.  Granular  kidney  alone  may  have  been  simulated  by 
the  passage  of  an  increaj^ed  quantity  of  urine  of  proportituiately  low 
specific  gravity. 

Diagnosis. — This  embraces  the  discrimination  from  other  affections, 
and  the  possible  delection  of  the  variety — etiologically  considereii— of  the 
pyelitis.  It  is  most  important  to  pay  attention  to  the  clinical  history  of 
any  case  with  a  view  to  the  discovery  of  the  cause;  also  the  urinary  con- 
dition must  be  carefully  studied.  In  the  very  nature  of  this  aff'ection  it 
is  often  impossible  to  exclude  other  afl'eetions  of  the  urinary  tract,  as 
nephritis,  cystitis,  and  urethritis.  Any  severe  inflammation  of  the  tract 
in  which  the  lower  portion  is  known  to  be  affected  is  generally  associated 
with  pyelitis  or  pyelonephritis,  from  the  well-known  tendency  to  exten- 
sion by  continuity. 

Epithelium  from  the  pelvis  of  the  kidney  cannot  be  distinguished  from 
transitional  bladdei -cells ;  but,  given  the  indications  of  a  pyelitis,  its  cal- 
culous cause  is  at  once  made  clear  upon  the  passage  of  the  characteristic 
uratic  or  oxalatic  concretions.  It  may  happen  that  the  urine  from  one 
kidney  is  preventeiJ  from  flowing  by  the  impaction  of  a  stone  in  the 
ureter.  The  urine  may  now  flow  clear  from  the  other  and  vicariously 
acting  kidney  until,  the  stone  having  given  way,  it  suddenly  increases 
in  quantity  and  changes  in  character,  owing  to  the  return  of  the  mor- 
phologic elements  of  the  pyelitis  (corpuscles,  desquamated  epithelium, 
crystals,  and  d<?bris). 

In  women  catheterization  of  the  ureters  and  renal  pelves,  as  described 
and  practised  by  Pawlik  and  Kelly,  is  a  most  certain  method  of  deter- 
mining in  doubtful  cases  from  which  side  the  purulent  urine  arises.  Pal- 
pation of  the  ureters  through  the  lateral  and  anterior  fornix  of  the  vagina 
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will  sometimes  reveal  thickening  and  tendernefls  in  cysto-pyeliiiii 

urtneriil  distention  sometimes  may  be  felt  in  pyelitis  calcalosa. 

Vierynk  mentions  having  seen  in  some  cases  of  pyelo-nepbritii  pecQ* 
liar  hyaline  cststs  '*  split  like  a  pair  of  trousers/*  Casts  and  albmaiD  tre 
usually  present  when  the  kidney-stryeture  is  involved  by  exteittioDcC 
pyelitis,  while  marked  pain  in  the  region  of  the  kidney  indioUei 
inant  pyelitis,  though  it  does  not  exclude  tlie  possibility  of 
nephritis.  Marked  vesical  irritability  points  to  associated  cystitis^  bql 
in  intense  pyelitis  with  much  pus  and  an  acid  urine  vesical  tenesmus  mm? 
also  be  troublesome.  Tuberculous  can  be  discriminated  from  ealculoof 
pyt'litis,  possibly,  only  by  the  detection  of  the  mbercle  bacilli  in  tbe  pu. 
The  presence  of  a  fluctuating  tumor  in  the  lumbar  ri^gioti  is  sigmficmt 
enough  of  pus,  but  it  may  be  difficult  to  determine  whether  it  i&  due  fto 
pyonephrosis  or  perinephric  abscesses^  although  pyuria  and  the  prenous 
history  of  pyelitis,  as  well  as  the  more  circumscribed  and  less  edematois 
character  of  the  swelling  of  the  former,  are  important  distiiigtti«hiiig 
points. 

The  hemojThayic  pi/elitis  of  Senator,  Delafield^  and  others,  deieril 
as  occurring  in  milder  forms,  and  particularly  in  girls  of  neurotic  tj] 
may  be  distinguished  by  the  intermittent  liematuria  and  the  oeca»i 
lumbar  pain,  lasting  but  a  few  days  or  a  week,  and  followe*i  uiiif«nBl| 
by  recovery.      Digestive  disturbances  may  be  prominent  in  the^e  cat**!*. 

Much  difficulty  is  sometimes  experienced  in  diagnosticating  pyeJiti 
when  coexistent  with  cystitis — ptfeh-cifsfitU.  These  infections  will  uot  be 
confounded,  however,  when  it  is  recolltH^ted  that  their  histories  differ,  leid 
pus  being  usually  present  in  the  former,  and  evidences  of  ammoniacti 
decomposition  in  the  latter  (witli  alkalinity).  There  is  abo  jjain  ilL 
lumbar  re;:^ion  in  the  former,  and  in  the  bladder  in  the  latter, 

Progtiosis. — Renal  complications  always  make  the  pyelitis  a 
affection.  Catarrhal  cases  recover.  Calculous  pyelitis  tendg  towii 
chronicity.  Pyelo-nephritis  and  pyonephrosis  are  apt  to  und  fatally  fmm 
exhaustion  or  uremia.  Perforation  and  the  discharge  of  pu8  into  ibcfKTi* 
toneal  cavity,  pleural  sac.  intestine,  ami  bronchi  even,  may  precedv^  deaitb. 
The  gravity  of  all  cases  of  pyelitis  depenils  upon  the  causes  and  upon  tlitj 
ten«lency  to  consecutive  suppuration. 

Treatment.— This  varies  according  to  the  cause;  the  latter  m 
to  he  removed,  its  effects  counteracted,  and  its  return  avoid^nl. 
treatment  of  calculous  pyelitni  is  essential ly  the  treatment  of  brpbjv- 
lithiasis.  Primary  inflammation  of  the  lower  portions  of  the  urinaf^ 
tract  must  be  combated ;  cause-s  of  retention  of  decomposeil  urine,  ••  ••., 
urethral  stricture  or  enlarged  prostate,  must  be  diminished :  inft 
fevers  must  be  judiciously  handled  and  irritating  diuretics  withheUL 

Local  measures  are  of  value  in  all  forms  of  pyelitis.  Ifot-waKT 
bags,  fomentations,  poultices,  and  dry  cupping  are  often  of  great  nerriti* 
Internally,  the  use  of  diluents  is  to  be  recommended.  ospeeiAlly  ili« 
alkaline  mineral  waters,  flaxseed  tea,  barley-water,  skimmed  and  butter* 
milk,  and  lemonade. 

Potassium  citrate,   uva    ursi,   huchu,   and    pareira  brava  are 
times  selected   for  their  soothing   properties.      But,   practicjilly, 
of  the  remedies  named  nor  any  other  drug  is  of  any  avail  when  ^^W^* 
ration  is  once  established.      Irritration  bv  mean.'?  uf   Kelly**  ai 
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catheter  may  be  practised  with  good  results  in  females.  In  chronic 
pyelitis  saloi  and  the  oils  of  turpentine,  sandalwood,  juniper,  copaiba, 
and  erigeron  have  been  used  for  their  stimulating  and  alterative  effects 
upon  the  mucous  membrane.  Surgical  intervention  is  necessary  in 
severe  purulent  pyelitis,  pyelo-nephritis,  and  pyonephrosis. 


HYDRONEPHROSIS. 


Definition. — ^n  obstructive  accumulation  of  urinary  fluid  in  the 
pelvis  and  calyces  of  the  kidney ;  it  may  cause  dilatation,  pyelitis,  or 
inflammation  and  atrophy  of  the  renal  structure. 

Pathology. — Hydronephrosis  is  usually  unilateral.  The  pathologic 
changes  consist  of  a  dilatation  of  the  pelvis  of  the  kidney,  associated 
with  a  degree  of  atrophy  of  the  renal  tissue  depending  upon  the  degree 
and  persistence  of  the  pressure.  The  accumulated  fluid  causes  flatten* 
ing  and  atrophy  of  the  papillae,  and  gradually  of  the  tubules  and  glom- 
eruli, as  the  dilatation  and  distention  increase,  until  in  extreme  cases 
remnants  only  of  the  renal  structure  remain  in  the  walls  of  the  hydro- 
nephrotic  cyst.  The  mucous  membrane  lining  the  pelvis  and  calyces 
first  becomes  thinned,  and  later  thickened,  by  the  growth  of  connective 
tissue,  thus  forming  the  dense  sac-wall.  There  is  also  a  growth  of  con- 
nective tissue  in  the  renal  parenchyma,  medullary  and  cortical,  a  chronic 
nephritis  with  degeneration  and  atrophy  of  the  renal  cells  being  set  up. 

A  nephrydrotic  ry%t  may  be  very  large,  containing  as  much  as  several 
gallons  of  liquid.  Sometimes  in  medium-sized  sacs  the  external  appear- 
ance of  the  walls  may  be  lobulated ;  the  interior,  however,  usually  shows 
only  partial  septa  projecting  from  the  wall  into  the  cavity  of  the  sac. 
The  smaller  sacs  partially  enclosed  by  the  membranous  septa  probably 
represent  the  dilated  calyces.  According  to  the  seat  of  obstruction  one 
or  both  ureters  may  also  be  dilated.  If  one  kidney  is  affected,  its  fellow 
is  often  hypertrophied. 

The  fluid  contained  in  the  sac  varies  in  composition,  but  usually  is  a 
clear,  thin,  yellowish,  watery  urine.  The  specific  gravity  is  low,  and 
the  reaction  is  often  slightly  alkaline.  Traces  of  albumin,  urea,  uric 
acid,  and  salts  are  found.  Turbidity  may  be  present,  owing  to  admix- 
ture with  pus,  blood,  or  epithelium,  but  only  in  instances  in  which  pre- 
vious inflammatory  conditions,  as  a  calculous  pyelitis,  or  subsequent 
complications  of  like  nature  have  existed. 

Ktiology. — Hydronephrosis — or,  better,  nephrydroais — is  in  most 
instances  secondarily  produced  by  diseases — congenital  or  acquired — 
that  cause  occlusion  of  the  ureter.  It  is,  therefore,  rather  an  associated 
abnormal  condition  than  a  distinct  disease  in  itself.  Probably  from  20 
to  35  per  cent,  of  cases  are  congenital  (Roberts).  In  these  cases  the 
causal  condition  is  one  of  stricture,  due  to  obstruction  caused  by  a  de- 
fective development  or  malformation  in  the  urinary  passage  of  one  or 
both  sides,  usually  the  latter.  Thus,  there  may  be  a  valve-like  formation 
or  a  very  acute  insertion  of  the  ureter  into  the  kidney.  The  dilatation 
has  occasionally  become  so  great  in  the  fetus  as  to  cause  considerable 
mechanical  difficulty  during  labor. 
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Among  adults,  womi^D  are  more  often  subject  to  hvdronephrosii  Am, 
men,  antl  ospecially  women  who  have  borne  chil'lreii.  The  eaoditioii 
may  be  bilateral,  as  from  a  stricture  low  down  and  due  to  gODinrrkeil 
urethritis,  but  more  often  it  is  unilateniL  The  causes  of  ibese  acqiirid 
case^  are  as  follows:  (1)  Impacted  calculi  in  the  ureter  or  renal  p^his. 
(2)  Disease  of  the  urctend  walls,  as  inflamuiiitory  thickening  ana  cica- 
tricial stenosis  from  ulcers.  (3)  Flexion  and  twisting  of  the  ureter,  m 
from  movable  kidney.  (4)  Pressure  upon  the  ureter  from  witboat^  u  ■ 
by  tutnors  and  constricting  bands  (pelvic  adhesions).  The  gravid  aod  ■ 
retrodisplaced  uterus,  uterine  and  ovarian  neoplasms,  and  similar  ron- 
ditions  causing  compression  or  traction  and  obliteration  of  the  lutot'O 
of  the  ureter,  are  found  in  this  class,  (5)  Diseases  and  tumors  of  the 
bladder  that  involve  the  ureteral  orifices,  particularly  carcinrtma.  or  tljal 
cause  retention,  as  prostatic  enlargement,     (t>)  Urethral  stricture 

Symptoms. — These  depend  somewhat  upon  the  cause  and  extent 
of  the  hydronephrosis.  Marked  bilateral  disease,  when  con*renital.  mtf' 
render  the  fetus  inviable.  The  uniialeral  variety  ujay  be  overlooked! 
for  years,  an«l  no  symptoms  may  |ioint  to  the  trouble  until  a  tum«*r  caa 
be  made  out  by  inspection  and  ])alpfition,  or  until  the  ureter  of  the  r^ 
maining  kidney  may  become  obstructed  and  symptoms  of  uremia  eujier-; 
vene.  The  latter  are  more  apt  to  come  on,  and  earlier  too,  in  doubhi 
hydronephrosis, 

Locally,  the  patient  may  comphiin  of  fre  |uent  and  severe  pains 
8hni>t  about  the  aftected  loin  and  downward  towurd  the  thigh,  Sei 
tions  of  weight  and  a  dragging  discomfort  are  common.  Anorexia, 
nausea  and  vomiting,  eructations,  and  irregularity  of  bowel-action  are 
associated  sometimes*  In  large  hydronephrotic  cyst«  a  continuous  dulU! 
aching  pain  nidy  may  be  felt,  or,  as  is  not  infre(|uent1y  the  case,  t^j 
tumor  may  lie  ahsolutely  painless.  Obstinate  constipation  maT  resa^ 
frorrj  ciHupression  of  the  colon,  or  in  moderate  enlargeinenld  oiarrlica 
may  occur  from  the  pressure*irri ration. 

Usually  a  swelling  is  detected  in  the  region  of  the  affected  kidn^T. 
It  gradually   increases  in   size,  and   in   marked   enlargements  di^tii 
bulging  may  be  visible  in  the  hy]>ochondriac  and  lumbar  regions.     Pal- 
pation reveals  a  rounded,  firm,  yet  somewhsit  elastic  and  .sometimes  fl 
tuating  tumor.     There  may  be  slight  tenderness,    Dnlness  on  percusniol 
is  tbund  over  the  mass,  exce[)t  where   the  colon  overlies  it,  'whpo  tvm- 
pany  is  elicited;  this  is  a  characteristic  sign  of  kidney-tumors,     ilod-j 
crate  enlargement'*  generally  do  not  descend  during  inspiration.    Thi 
may,  however,  be  exceptions  to   this   rule. 

The  intermith'nt  form  of  hydronephrosis  (Landau)  is  iDteiwtin<;  fraia 
the  variations  that  occur  in  tlie  sij^e  of  the  tumors.      A  mar' 
tion  is  coincident  with  a  more  or  less  sudden  increase  in  thi 
urine  |>assed,  and,  on  the  other  hand,  as  the  tumor  graduatly  ciilargrf 
the  flow  of  urine  decreases.      These  cases  are  in  most  instancea  dae 
movable  kidney.     Colicky  pains  often  usher  in  the  periods  of  greal 
distention   preceding   the   sudden   increase   in    the  flo^   i>f  clear  ariaa. 
This  vjiriety  of  the  affection  occurs  most  fre(|iiently  in  women  tlial  haft 
borne  children.     The  general  symptoms  scarcely  amounl   to  morr  Una 
a   certain    ]o.S8  of  flesh   incident   to   the  associated   Horry  and  aoxiHy- 
The  filling  of  the  nephrydrotic  cyst,  the  distention,  aod  the  paia  aw 
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discharge,  with  subsidence  of  the  tumor,  recur  with  variable  frequency. 
According  to  Osier :  "  Among  the  circumstances  liable  to  cause  them 
are  sudden  and  violent  exercise,  the  jarring  and  jolting  of  riding  and 
driving,  any  fatigue,  mental  emotions,  and  errors  in  diet.**  The  tumor 
may  continue  to  develop  in  size  for  several  days  after  the  pain  has  dis- 
appeared. The  latter  may  last  from  several  hours  to  a  day.  During 
the  intervals,  and  after  the  urine  has  increased  in  quantity,  gradually 
or  quickly,  the  patient  feels  tolerably  comfortable,  and  this  sometimes 
for  weeks  or  months.  For  obvious  reasons  the  tumor  is  rather  mobile 
in  intermittent  hydronephrosis. 

The  occurrewje  of  chills,  fever,  and  sweats,  nausea  and  vomiting, 
abdominal  distention,  and  rapid  pulse  usually  indicates  suppuration,  and 
pyonephrosis  may  be  the  consequence.  The  urine  will  then  be  cloudy 
and  reveal  pus,  following  both  discharge  and  aspiration.  A  lowered 
specific  gravity  and  the  presence  of  albumin  will  be  noted  when  a 
chronic  nephritis  has  been  set  up.  Increased  arterial  tension  and  symp- 
toms of  acute  febrile  or  chronic  afebrile  uremia  may  be  added. 

Hydronephrosis  paraplegica  is  a  form  of  the  disease  in  which  para- 
plegia develops  as  a  complication. 

The  course  of  nephrydrosis  is  usually  chronic,  with  variations  and 
exacerbations  depending  upon  the  cause  of  the  affection. 

Diagnosis. — This  is  obviously  very  difficult  in  cases  in  which  the 
accumulation  of  liquid  is  small.  Characteristic  signs  are  the  gradual 
development  of  a  tumor  in  either  flank,  as  described  above,  with  dimi- 
nution in  the  urinary  flow,  followed  by  a  more  or  less  sudden  free  dis- 
charge and  the  subsidence  of  the  tumor,  with  recurrences  (as  in  the  in- 
termittent variety).  When  these  do  not  occur  and  the  tumor  continu- 
ously enlarges,  aspiration  may  be  practised  to  determine  whether  the 
mass  is  solid  or  liquid ;  the  nature  of  the  latter  may  also  thus  be  ascer- 
tained, whether  urinary  or  not.  Ureteral  catheterization  will  determine 
-which  is  the  dry  side. 

The  history  of  the  case  and  the  detection  of  some  causative  occlusion 
-will  point  to  the  diagnosis. 

Differential  Diagnosis. — The  nephrydrotic  sac  must  be  distinguished 
l>y  exclusion  from  an  ovarian  cyst,  cystic  kidney,  and  tumors  of  the  spleen^ 
liver,  and  gall-bladder.  Very  large  cysts  may  be  mistaken  f(»r  ascites. 
Assurance  of  the  presence  of  the  colon  over  the  tumor  is  diagnostic, 
and  a  chemical  examination  of  the  fluid  obtained  by  the  use  of  the  ex- 
ploring needle  will  suffice  in  most  cases.  It  should  be  remembered, 
however,  that  a  slight  amount  of  urea  is  sometimes  found  in  ovarian 
cystic  fluid.  The  presence  of  pus-cells  in  abundance  in  the  aspirated 
fluid,  with  symptoms  of  suppuration,  is  significant  of  pyonephrosis. 

Prognosis. — This  is  generally  unfavorable,  though  in  unilateral 
hydronephrosis  evidences  of  compensation  on  the  part  of  the  unaff*ected 
kidney  should  render  the  case  guardedly  favorable,  particularly  if  the 
cause  be  a  movable  kidney.  The  bilateral  affection  is  always  grave, 
owing  to  the  danger  of  uremia.  Infection  of  the  cyst  with  pus-organ- 
isms is  usually  a  fatal  complication.  Recovery  may  ensue  in  rare  in- 
stances in  which  a  spontaneous  discharge  of  the  li([uid  takes  place.  Rup- 
ture of  the  sac  is  unlikely. 

Treatment. — The  removal  of  the  cause  is  seldom  feasible.     Symp- 
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tomatic  treatment  only  is  required  in  mild  cases,  though  sometimei  ges- 
tle  musaage  uver  the  sac,  properly  directeil  and  cautiously  applied  {to 
avoid  rupture),  may  cause  a  reduction  in  the  size  of  the  tumor,  Moit 
often  surgical  measures  only  are  of  use.  These  embrace  puncttire  md 
aspiration,  incision  (nephrotomy)  and  drainage,  nephrorrbaphy,  ne- 
ph  recto  nay,  and  the  formation  of  a  renal  fistula.  These  procedure^  hi>w- 
ever,  are  undertaken  only  when  successive  reaccumulatioiis  of  the  floid 
fallow  those  measures  first  mentioned. 


PERINEPHRIC   ABSCESS. 

(Pgrintphritis,) 

inflammation  of  the 


connecUve  timm 


Defiliition  * — S  u  p  p  u  rat  i  v  e 
surrounding  the  kidney. 

Pathology. — The  suppuration  attacks  either  the  lax  adipose 
or  the  fatty  capsule  in  which  the  kidney  is  imbedded  and  the  adjacent 
retroperitoneal  tissue.  The  starting-point  of  suppuration  is  usually  be- 
hind the  kidney.  There  maybe  several  small  absc^sea  at  firsl,  but 
more  often  a  single  large  abscess  is  found.  The  walls  may  be  soft  and 
8hre<Idy,  or  in  more  chronic  cases  thickened  and  fibrous,  A  bulging 
externully  over  the  affected  lumbar  region  is  not  infreijuent.  particularly 
in  large  and  extensive  accumulations  of  pus.  The  latter  has  a  tendency 
at  a  given  point  to  burrow  into  the  surrounding  tissues,  and  especiallj  M 
downward  toward  the  iliac  fossa^  pointing  in  the  groin  near  Pou[iart  s  ■ 
ligament.  It  may  extend  backward  and  open  upon  the  skiD-sufface. 
Sometimes  the  pus  perforates  the  diaphragm  and  discharges  through  tilt 
pleural  cavity  and  lungs,  or  the  colon,  vagina,  bladder,  or  peritoneui 
may  be  perforated.  The  pus  is  occasionally  quite  oflf*ensive,  and  may 
be  ichorous  from  an  admixture  of  infiltrated  urine.  Perirenal  abflCMi 
due  to  calculous  pyonephrosis  may  contain  calculi  that  have  ulceratel 
through  pelvic  or  renal  walls.  Thickening  of  the  juxtaposed  peri- 
toneum is  often  found.  In  certain  cases  of  perinephritis,  which  usuaUj 
gave  no  symptoms  during  life,  the  poat mortem  examination  haa  rereaJfd 
fibrous  adhesions  and  a  firm  and  thickened  and  fatty  capsule,  airipp«d 
with  difliculty  from  the  true  capsule  of  the  kidney. 

Etiology. — Perirenal  abscesses,  when  not  traumatic  in  origiD,  de- 
velop most  frciiuently  as  a  result  of  purulent  pyelo-nephritis  or  pyo- 
nephrosis. Hence  they  are  usually  secondary*  Other  primary  eoodi^ 
tions  that  may  cause  perirenal  suppuration  are  the  following ;  exteoMll 
of  inflammation  from  the  ureter  or  pelvis  of  the  kidney;  from  a  pchrie 
abscess  ;  from  appendiceal  or  hepatic  abscesses;  and  fi*om  spinal  ciriei 
(psoas  abscess)  and  empyema.  Sometimes  tuberculous  processes  in  tie 
kidney  and  suppurating  new  growths,  as  carcinoma  and  cysts  (inclod* 
ing  the  echinococcus),  are  complicated  by  perirenal  abscess.  More  rarely 
such  severe  infectious  diseases  as  typhus  fever,  small*pox»  and  pyemit 
lead  to  purulent  perinephritis.  Finally,  there  are  cases  for  which  no 
cause  is  discoverable.  ~ 
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Symptoms. — ^Subjectively,  there  is  noted  a  dull,  throbbing  pain 
over  the  affected  region  that  is  increased  by  motion  ;  sometimes,  when 
the  abscess  is  large  and  presses  on  the  large  nerve-trunks,  the  pains  may 
become  shooting  in  character  and  be  felt  in  the  leg  on  the  same  side. 
Numbness  may  also  be  felt.  Pain  and  tenderness  on  palpation  are  com- 
mon. The  patient  is  prostrated,  weak,  and  often  cjuite  emaciatetL  and 
flexure  of  the  thigh  on  the  affected  side  is  frerjuent.  The  characteristic 
fever  of  suppuration  is  present  in  the  deeply  remitting  or  intermitting 
type,  with  alternating  cliills  and  debilitating  sweats.  Pus  is  found  in 
the  urine  only  when  the  kidney  is  involved*  Sooner  or  later  evidences 
of  a  tumor  are  seen;  the  areas  can  be  palpated,  and  a  gradual  bulging 
in  the  lumbar  area,  increasing  slowly,  with  smoothness  and  glistening 
of  the  skin  and  pitting  (edema),  may  be  observed-  Fluctuation  is  fre- 
quently apparent  in  advanced  cases,  and  in  favorable  cases  signs  of 
**■  pointing  **  appear. 

Biagiiosis. — Should  the  abscess  tend  to  burrow  downward,  the 
condition  may  be  somewhat  obscure  on  account  of  the  absence  of  dis- 
tinct local  symptoms.  Indeed,  involvement  of  the  psoas  may  give  rise 
to  symptoms  of  coxitis,  as  pain  referred  to  the  knce*joint.  The  diag- 
nosis is  usually  easy,  and  when  in  doubt  as  to  whether  the  tumor  is  an 
abscess  or  an  hydronephrosis  or  solid  mass,  the  exploring  needle  should 
be  used. 

Differential  Diagnoiis. — An  important  point  in  differentiating  peri- 
nephric abscess  from  suppurative  pyelitis  or  pyelo-nephritis  alone  is 
the  fact  that  in  the  latter  the  quantity  of  urine  is  usually  diminished, 
whilst  in  the  former  there  is  leas  apt  to  be  any  interference  with  the 
renal  secretion.  Again,  whilst  in  the  latter  the  urine  usually  contains 
blood  and  pus,  in  the  former  the  urine  is  free  from  blood,  though  not 
necessarily  from  pus,  and  easts  are  also  absent  here. 

Prognosis. — This  is  guardedly  favorable  if  the  abscess  points  ex- 
ternally in  the  lumbar  area.  Of  course  rupture  into  the  peritoneal 
cavity,  bladder,  bowel,  and  groin  is  always  a  serious  occurrence. 

The  treatment  is  essentially  surgical  and  consists  in  free  incision 
and  drainage. 
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Pathology. — Congenital  cystic  kidneys  are  in  reality  collections  of 
cysts,  varying  in  size  from  a  pea  to  a  marble^  and  separated  from  each 
other  by  septa  of  compressed  renal  or  fibrous  tissue.  Either  one,  or  fre- 
quently both,  kidneys  may  be  affected  with  what  is  sometimes  termed 
con  genital  ef/Mfit*  defftnvration  af  the  kidnetfn.  There  is  considerable  en- 
largement of  the  organs,  and  during  intra-uterine  life  they  may  attain  a 
size  so  enormous  as  to  render  parturition  extremely  difficult  and  danger- 
ous. The  fetus  is  usually  non- viable,  though  in  mild  cases  the  affection 
may  be  tolerated  for  some  years  after  birth.  The  cystic  fluid  may  be 
either  clear  or  turbid,  a  reddish-yellow  or  a  dark-brown  in  color,  acid 


in  reaction,  and  bolds  in  solution  urinary  salts,  blood,  cbolesteriHt  lol 

sonielimcs  uric  acid  and  urea.     A  single  layer  of  flattened  epitWiil 
cells  lines  tbe  cyst- walls.     The  cysts   tliemselves  seem  to  be  dilautioni 
of  the  renal  tubules  and  of  Bowman's  capsules,  due,  in  some  iustaiicn, 
to  an  obliteration  of  the  tubules  of  the   piipilhe  or   to  stenosis  of  Mij^^H 
portion  of  the  urinary  tract  ^^H 

The  cystic  kidneys  usually  met  with  in  adult  life  (acquired)  are  ^^^ 
several  varieties:  (1)  One  or  perhaps  a  few  cysts  may  be  present,  larger 
usually  tliiio  those  in  the  congenital  cystic  kidney,  which  seem  to  caiue 
no  interference  with  the  normal  renal  functions.      Sometimes  a  reddisb- 
brown  colluid  material  is  contained  in  these  cysts. 

(2)  Small  and  often  quite  minute  cysts  trequently  aeconipany  tbe 
chronic  nephritic  kidney  that  is  small,  contracted,  and  cirrhotic.  'Ihtm 
result  from  dilated  tubules  and  cupsules  when  the  former  are  nurowed 
by  the  hyperplasia  of  fibrous  tissue. 

(3)  Cystic  kidneys  in  adults  may  have  the  pathiilogic  characteristics 
of  the  congenital  variety — a  mere  conglomeration  of  cysts  containing  a 
clear  or  co lured  serum  or  a  cloudy,  dark,  thicks  and  colloid  ljt|uid.  Th» 
condition  is  sometimes  associated  with  similar  cystic  disease  of  the  lirer 
and  Hpieen.  It  may  he  a  late  manifestation  of  mild  congenital  diacftae. 
The  kidueys  have  been  found  converted  into  cysts  in  cases  in  wbick  tbe 
presence  of  calculi  (uric  acitl)  in  the  tubules  has  probably  started  the 
the  cystic  degeneration. 

(4)  Solitary  cystic  adenoma  occurs  rarely.  It  is  in  the  form  of  i 
globular  tumor  projecting  from  the  surface  (usually  the  anterior)  of  the 
kidney.  It  may  be  as  large  as  an  orange,  and  may  be  enclosed  in  a  dis- 
tinct ca|>8ule.  Un  section  the  mass  is  found  to  be  composed  of  varioud- 
sized  cysts  separated  by  septa  of  fibrous  tissue  lined  with  cuboid  or 
columnar  ejiithelium.  The  remainder  of  the  kidney  appears  to  be  quite 
healthy, 

^iology.^ — Cystic  disease  of  the  kidneys  is  either  congenital  or 
acquired.  The  former  is  probably  commoner  than  the  latter  condition, 
and  may  persist  fi>r  a  while  in  extra-uterine  life,  while  the  acquired 
variety  may  be  of  unknown  origin  or  secondary  to  chronic  interstitial 
nephritis  or  to  urinary  calculi  in  the  renal  tubules.  The  direct  came  of 
intra-uterine  renal  cysts  is  not  definitely  known,  but  they  arc  probabljr 
developmental  rather  than  pathologic,  since  other  defects  of  embrva&ie 
growth  are  fre<|ueutly  associated  with  the  disease* 

SjTOptoms. — These  may  be  absent  in  adults  until  the  sudden  de* 
velopment  of  uremia.  Ordinarily,  the  clinical  picture  is  similar  to  that 
of  chronic  interstitial  nephritis.  There  is  an  increase  in  the  quantitr 
of  urine,  which  is  of  low  specific  gravity.  Slight  albuminuria  loa?  be 
present.  On  palpation  a  hirge.  rounded,  and  sponge-like  mass  mar  be 
felt  in  either  hypochoudrium  or  on  both  sides.  Oanliac  hypertrophT 
and  increased  arterial  tension,  as  in  chronic  cirrhosis,  are  also  fr«^ 
queutly  mrt   with   in  cystic  degenerntion   of  the  kidneys* 

The  diagnosis  can  only  he  matle  upon  the  presence  of  the  abofe 
symptoms  and  the  discovery  of  the  clear  physical  signs  of  the  tumor.  It 
should  be  poiuteil  out  that  a  possible  Complication  of  perinephric  abectfif 
due  to  rupture  of  oia-  or  more  of  the  cysts  (a.s  has  oc*curreil — Oskr)^ 
would  of  course  render  a  diagnosis  well  nigh  impossible. 
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Prognosis. — Bilateral  cystic  disease  of  the  kidney  must  eventually 
prove  tiilul,  owiug  to  the  sudden  onset  of  uremia  or  cardiac  failure. 
fc?olitary  eyiits  give  a  tolerably  favorable  outlook  under  proper  surgical 
ioterference. 

XrCHtmeilt. — The  unilocular  cysts  just  referred  to  above  may  be 
removed,  capsule  and  all,  and  the  kidney  sutured*  Bilateral  disease 
cannot  be  operated  upon  fur  obvious  reasons ;  unilateral  cystic  degen- 
eration may  be  treated  by  nephrectomy,  with  narrow  chances  of  success. 


NEW  GROWTHS  OF  THE  KIDNEY. 

The  most  commoo  tumors  of  the  kidney  are  those  belonging  to  the 
class  of  adenomata  (benign)  and  those  that  are  either  sarcomatous  or  car- 
cinomatous (malignant). 

Adenomata  may  be  congenital  or  acquired.  They  grow  in  the 
cortex  of  the  kidney  in  the  form  of  small  nodular  masses,  which  in  some 
cases  may  increase  to  a  fonsiderable  size  before  any  symptoms  are  pro- 
duced. A  cystic  growth  may  be  combined  with  adenoma  {cyslw  ade- 
noma)j  and  h/mphadinomti  is  also  occasionally  seen  as  a  secondary 
growth.  Other  benign  tumors  that  may  affect  the  kidney  are  tifu/imfta^ 
Jiiiromay  and  iipoma.  Very  large  vascular  adenomata  may  become 
malignant. 

Sarcoma  and  carcilioma  may  be  either  primary  or  secondary. 
Sarcoma  is  frequently  congenital  in  origin,  and  may  have  an  atlmixture 
of  striped  muscular  tissue.  The  presence  of  the  latter  in  the  kidney 
points  to  developmental  disturbances  during  embryonic  life  a.s  the  cause 
of  a  variety  of  tumor  knoun  as  rhabdomyoma.  Alveolar  sarcoma  is 
also  met  with. 

Renal  carcinoma  is  probably  of  less  freiiuent  occurrence  than  sar- 
coma; it  may,  however,  be  found  in  children  as  well  as  in  aged  persons, 
the  two  extremes  of  life.  Carcinoma  of  the  kidney  is  usually  of  the  soft 
medullary  or  encephaloid  variety,  and  as  a  primary  aft'ection  it  was 
thought  to  be  of  comparatively  frec|uent  occurrence,  especially  in  early 
life.  There  is  at  least  some  doubt,  however,  connected  with  the  sup- 
posed  carcinomata  of  children.  Both  sexes  are  subject  to  the  disease. 
Secondary  carcinoma  of  the  kidney,  although  probably  more  frequent 
than  the  primary  form,  is  seldom  of  clinical  importance.  Renal  carci- 
noma may  occur  as  a  diffuse  infiltration  or  in  nodular  masses^  one  kid- 
ney usually  being  affected  in  primary  carcinoma.  The  tumor  sometimes 
reaches  au  enormous  size,  an*!  instances  are  recorded  in  which  nearly 
tlie  whole  abdomen  has  been  tilled,  and  in  which  the  growth  weighed  as 
much  as  31  lbs.  (14  kgms.,  Roberts).  Rhabdomyomata  do  not,  as  a 
rule,  attain  a  very  large  size,  though  .sarc<unata  may  grow  (piite  large. 
Softening  and  hemorrhage  within  these  malignant  growths  may  occur. 
The  (leivis  of  the  kidney  may  be  iovadeth  and  njetastatic  areas  may 
form  in  the  liver  or  the  lung?*,  though  this  occurs  in  the  case  of  primary 
renal  carcinoma  less  readily  than  from  carcinoioa  in  other  organs.  Me- 
tastatic growths  arise  most  likely  through  involvement  of  the  renal  vein. 
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The  renal  parenchyma  is  either  partially  or  wholly  destroyed,  the  pJ^ 
amids  being  attacked  later  than  the  cortex. 

Symptoms. — Lumbar  pain  on  the  affected  side  is  often  in  cvIt 
symptom,  and  may  persist  throughout  the  course  of  the  disease,  ft 
may  be  paroxysmal,  and  be  felt  extending  down  the  thiffh,  or  it  may  be 
dull,  dragging,  and  limited  in  character.  Pain  is  not,  noweTer.  a  con- 
stant symptom  in  a  certain  proportion  of  the  cases. 

Hematuria  may  occur  early  or  late,  and  often  appears  before  aaj 
tumor  is  palpable.  The  blood  may  be  in  a  fluid  state  or  in  clots,  tlie 
latter  not  seldom  taking  the  form  of  pelvic  or  urethral  casts,  the  passqe 
of  which  may  give  rise  to  colicky  pains.  Casts  of  the  ureter  somecnscs 
resemble  lumbricoid  worms.  The  hemorrhage  may  be  excessive  ind 
cause  marked  weakness  and  a  symptomatic  anemia,  superadded  to  the 
cancerous  anemia  that  is  usually  present ;  on  the  other  hand,  it  mav  be 
so  slight  as  to  be  discoverable  only  microscopically.  It  recurs  at  im|- 
ular  intervals  of  days  or  weeks.  Large  clots  may  accumulate  in  the 
bladder  and  cause  vesical  irritability.  The  urine  from  the  healthy  kid- 
ney may  be  quite  normal,  and  may  be  secured  for  observation  by  uretenl 
catheterization.  Cancer-cells  or  tissue-fragments  of  the  neoplasm  ten 
rarely  appear  in  the  urine,  at  least  so  as  to  be  distinctly  recognizable  if 
such.  Anorexia^  riausea  and  vomiting^  progressive  loss  of  JUsh  ssi 
strength^  increasing  pallor,  and  the  concomitant  symptoms  of  the  eai- 
cerous  cachexia  are  seen  to  develop. 

Physical  Signs. — These  may  not  be  sufficient  to  reveal  the  presenee 
of  the  tumor  for  some  time  after  the  above  symptoms  have  been  observei 
The  appearance  of  a  palpable  tumor  in  either  flank  is  a  definite  aid  to 
diagnosis.  It  is  felt  between  the  ribs  and  pelvis  latero-anteriorly,  tnJ 
at  first,  when  small  and  on  the  right  side,  it  may  be  movable.  Both 
sarcoma  and  carcinoma  of  the  kidney  may  assume  enormous  sizes.  The 
tumor  feels  dense  and  hard  (except  rapidly-growing  tumors,  as  encepbi- 
loid),  either  smooth  or  lobulated,  and,  when  not  too  large,  may  retain 
the  natural  position  and  form  of  the  kidney.  The  growth  exteD'l? 
downward  and  inward,  and  in  the  very  large  malignant  renal  tumors  of 
childhood  the  abdomen  shows  considerable  enlargement,  along  with  an 
abnormal  pulsation  and  a  prominence  of  the  veins.  Usually  the  tumor 
does  not  move  with  respiration.  Percussion  gives  dulness  over  the  roa«*. 
although  in  small  and  moderately  large  tumors  the  overlying  colon  may 
cause  a  tympanitic  note  to  be  heard.  Neighboring  organs,  as  the  liver 
and  spleen,  may  be  found  by  palpation  and  percussion  to  be  displace^] 
by  the  renal  tumor. 

Diagnosis. — The  presence  of  a  tumor,  when  not  too  large  and  di*- 
tinctly  occupying  the  lumbar  and  lower  lateral  abdominal  region,  to- 
gether with  hematuria,  pain  of  a  local  nature,  and  progressive  failure  of 
nutrition,  may  be  looked  upon  as  diagnostic  of  a  malignant  type  of 
renal  tumor.  The  relation  of  the  colon  to  the  tumor  and  immovability 
of  the  latter  during  respiration  are  also  diagnostic.  When  the  tuuior  i# 
very  large  and  adhesions  have  formed,  as  in  cancerous  kidney,  it  mav 
be  mistaken   for  other  conditions. 

Difft*renfial  Diagnosis. — Affections  such  as  hydronephrosis,  pyone- 
phrosis, cystic  kidney,  hydatids,  ovarian,  splenic,  and  hepatic  tumf>rs.  auJ 
(particularly  in  children)  retroperitoneal  sarcoma  must  be  differentiateJ 
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from  renal  growths.  Careful  bimanual  palpation  will  aid  in  the  diagno- 
sis, but  the  exclusion  of  other  iumhar  enlargements  must  be  made  by 
close  attention  to  the  history  and  to  the  development  and  course  of  the 
symptoms.  Hematuria  alone,  in  aged  persons,  is  suggestive  of  carcinoma 
when  no  tangible  cause  for  the  presence  of  the  blood  is  at  hand.  Hepatic 
and  splenic  tumors  are  usually  movable  during  deep  breathing,  whilst 
renal  tumors  are  not  so.  In  cases  of  hepatic  growths  also  the  area  of 
dulness  extends  higher,  whilst  in  renal  growths  on  the  right  side  a  tym- 
panitic area  generally  lies  between  the  liver  and  the  tumor.  The  cha- 
racteristic notch  and  edge  of  the  spleen,  and  the  absence  of  the  overlying 
colon-tympany,  are  points  that  distinguish  splenic  enlargements  from 
those  of  the  left  kidney.  Pelvic  growths  (ovarian  and  uterine)  enlarge 
from  below  upward,  and  are  readily  detected  by  vaginal  examination. 
In  ebihiren  Lohstein's  cancer  (retroperitoneal  sarcoma)  if  very  large,  ia 
easily  mistaken  for  a  renal  tumor,  except  that  it  is  usually  more  cen- 
trally situated  and  more  firmly  fixed. 

Prognosis  and  Treatment.^ — The  termination  in  cases  of  renal  carci- 
noma is  inevitably  fatal,  and  children  succumb  more  quickly  than  adults. 
The  disease  may  last  from  a  few  months  to  sometimes  a  year  or  two. 

If  the  kidney  be  removed  while  the  growth  is  still  smalL  the  prog- 
nosis is  fairly  good;  but  if  large  or  if  metastatic  tumors  have  formedt 
the  prognosis  is  always  bad.  The  treatment,  aside  from  early  surgical 
measures,  is  entirely  symptomatic  and  supportive,  and  obviously  it  is 
tmsucceasfuh  Renal  colic,  excessive  hematuria,  and  a  gradually  lowered 
vitality  may  he  met  by  the  use  of  palliatives,  tonics,  and  by  a  nutritious 
and  easily  digestible  diet.  Nuclein  may  be  tried  bypodermically  or  by 
the  mouth. 


IL   DISEASES  OF  THE  BLADDER. 

CYSTITIS. 

DefiJiitioti.^ — Inflammation  of  the  mucous  membrane  of  the  bladder. 
It  may  be  either  acute  or  chronic^  the  latter  being  clinically  the  much 
iDore  frequent  condition. 

ACUTE   CYSTITIS. 

Patliology, — Cystoscopic  examination  performed  according  to  Paw- 
lik's  or  Kelly *9  method,  hereafter  to  be  described,  reveals  an  intensely 
hyperemic  condition  of  the  vesical  mucosa,  which  is  puffy,  edematous^ 
and  of  a  bright-red  color;  this  may  be  more  intense  at  points^  especi- 
ally in  the  vicinity  of  the  trigone^     The  membrane  is  bathed  in  a  thick, 
tenacious  muco-pus,  and  here  and  there  may  be  noted  dennded  areas, 
and  the  exfoliated  epithelium  often  hanging  in  shreds  from  the  bladder- 
wall  ;  overlying  these  denuded   patches  hemorrhagic  effusions  may  he 
observed.      In  the  severer  grades  of  the  disease  the  intense  general  hy- 
.      peremia  causes  a  disappearance  of  the  blood-vessels  that  are  to  be  seen 
I      in  the  normal  condition.     Occasionally  small  patches  of  ulceration,  due 
[      to  abscess-formation  [phlegmonous  ctfMtitvs),   may  be  observed,  and  in 
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rare  and  fatal  instances  the  entire  bladder-wall  is  involved  in  a  necrode 
process. 

HtiolO£7. — Cases  of  acute  cystitis  may  be  grouped  according  to 
their  origin  into  four  main  classes,  as  follows : 

(1)  Catarrhal. — Like  other  mucosae,  the  vesical  epithelium  is  rery  re- 
sponsive to  systemic  circulatory  disturbances.  Thus,  sudden  exposiiv 
to  extremes  of  cold  or  heat  or  violent  atmospheric  changes,  therebj 
abruptly  suppressing  the  action  of  the  skin,  may  be  potent  inflneneesii 
the  etiology  of  the  disease.  An  intense  acute  catarrhal  infiamBttioi 
may  follow  retention  of  the  urine  in  the  bladder,  with  or  without  in 
subsequent  decomposition ;  it  may  also  be  the  result  of  pressure  frw 
an  enlarged  prostate  or  other  tumor,  and  may  follow  cystocele,  uretkil 
stricture,  or  paresis  of  the  bladder-wall.  In  simple  over-distentioi  if 
the  bladder,  with  the  accumulation  of  a  gallon  (4  liters)  or  more  rf 
urine,  the  so-called  acute  exfoliative  cystitis  may  result,  in  which  tk 
entire  mucous  membrane  of  the  bladder  may  be  shed,  and  the  ynom 
shortly  manifest  all  the  symptoms  of  grave  uremic  intoxication.  Tk 
prolonged  retention  of  urine  is  followed  by  decomposition  of  the  Ini 
and  this  by  its  irritant  action  always  excites  a  cystitis  that  soon  iiimm 
the  chronic  type. 

(2)  Septic. — This  may  result  either  from  the  direct  introductioi  i 
pus-producing  germs  into  the  bladder  or  from  the  systemic  tmnsmiflNi 
of  these  micro-organisms  to  the  organ.  This  is  known  as  the  ha^tM 
origin  of  cystitis,  Under  the  first  class  may  be  mentioned  the  piMp 
of  a  dirty  catheter  or  sound ;  this  is  the  great  cause  of  cystitis  ii 
puerperal  women,  and  in  men  who  are  the  subjects  of  minor  grades  rf 
urethral  stricture,  and  who  have  been  subjected  to  gradual  dilatatioBbj 
means  of  bougies.  Gonorrheal  cystitis  is  also  to  be  included  under  tUi 
heading.  There  is  a  condition  known  as  febrile  cystitis^  which  consti- 
tutes the  second  class  of  septic  cases.  This  comprises  the  vesical  ii- 
flammation  that  is  present  in  the  various  febrile  conditions,  and  whiA 
is  probably  a  direct  result  of  the  presence  in  the  urine  of  the  c*a«l 
bacilli  or  their  toxins  (Fitz).  Thus,  in  all  of  the  infectious  diseites 
and  fevers  (typhoid  and  the  other  exanthemata,  rheumatism,  diphtherii. 
tuberculosis)  there  is  noted  a  cystitis  of  varying  degrees  of  sereritT 
that  can  be  accounted  for  only  by  the  local  irritant  action  of  the  *|*^ 
cific  germ  of  the  associated  disease.  The  so-called  gouty  cystitis  wbicis 
is  often  present  in  lithemic  individuals,  and  which  is  due  to  the  irr- 
tating  and  concentrated  urine,  may  also  be  here  included. 

(3)  Toxic. — Certain  drugs  when  introduced  into  the  system  rotnifoi 
an  intense  antipathy  for  the  vesical  mucosa,  and  promptly  excite  a  w^rew 
grade  of  acute  cystitis.  Prominent  among  these  may  be  mentiontJ 
cantharides  and  other  irritants  of  the  urinary  tract— cubebs,  o>|MiiU. 
and  sinapis. 

(4)  Traumatic  and  Irritant. — Traumatic  inflammation  of  the  MatHrf 
follows  the  improper  and  careless  use  of  the  catheter,  sound,  or  oiht-r 
instrument  ;  the  presejnce  in  the  bladder  of  calculi  or  other  foreij^i 
bodies ;  and  the  i)ressure  of  the  fetus  in  parturition,  or  of  Iirjo 
masses  of  inij)actc'd  feces.  Irritation  with  consecutive  inflammati<>& 
may  result  from  the  extension  of  an  inflammatory  process  fn>in  *ur- 
rounding  structures  either  by  continuity  or  contiguity  of  tissue.     TLx< 


ACUTE  CYSTITIS, 


1003 


a  cystitis  may  follow  a  urethritis — gonorrheal  or  otherwise ;  it  may  re- 
sult from  an  extension  downwanl  of  a  oreteritia,  or  it  may  be  conse- 
quent upon  a  vaginitis,  a  mali;iuaut  neoj*lii^m  of  an  adjacent  viscus,  a 
jpalpingitis,  pelvic  peritonitis,  or  pelvic  abscess  in  the  immediate  vicinity 
of  the  bladder,  as  in  the  vesico-uterine  pmucb,  the  inflammation  extend- 
ing by  an  involvement  of  contiguous  tissue. 

SytnptomS-^The  symptoms  of  acute  cystitis  are   very  manifest. 
^Pain,  vesical  irritability,  vesical  and  rectal  tenesmus,  fre([uency  of  mic- 
^turition,   fever,  and  urinary  changes  are   all   pronouncetl-     IVouiinent 
•  among  these  is  pain ^  which  may  he  most  intense  and  is  the  earliest  and 
.most  persistent  manifestation  of  the  disease.     Its  seat  is  the  suprapubic 
region,  whence  it  may  radiate  to  the  sacral  region,  the  perineum,  the 
end  of  the   penis,  or   the   upper   portion  of  the  thighs  ;  it  is  most  con- 
stant, hut  is  worst  just  before  micturition,  by  which  it  triay  be  alleviated. 
I  It  is  considerably  relieved  by  the  recumbent  posture,  and  is  aggravated 
by  pressure  over  the  bladder.     As  the  inHamraatory  process  diminishes 
I  the  pain  gradually  disajtpcars,  and  the  entire  attack  may  subside  in  a 
few  days  or  a  week. 

With  the  pain,  and  probably  ranking  second  in  severity,  is  the  rec- 
tal and  veifn*a!  ttnesmiof,  or  »tniHi/iin/,  There  is  an  aluiost  constant  de- 
sire to  urinate,  the  patient  sitting  upon -the  urinal,  it  may  be,  for  hours. 
The  untie  may  be  opat|ae  or  highly-cohered.  It  is  often  bloody  (in 
»very  acute  cases  the  vesical  contents  may  consist  of  a  small  (quantity  of 
pure  blood  only),  is  of  a  specific  gravity  varying  from  1005  to  1030  (in 
the  febrile  cases),  and  contains  pus-corpuscles  in  abundance,  mucous  flakes 
in  large  nuantities,  shretls  of  disintegrated  and  exfuliuted  epithelium  (blad- 
der) ;  also  numerous  micro-organisms  (streptococci,  stapbybicocci,  gono- 
cocci,  proteus  vulgaris,  bacilli  of  tuberculosis,  and  very  commonly  the 
bacillus  coli  communis).  Its  reaction  may  be  either  acid  or  alkaline  ; 
if  alkaline,  it  contains  aniraonium  urate,  amorjihous  phosjdjates,  and 
triple  phosphates  (crystalline)  as  a  rule.  More  or  less  albumin  will  he 
noted,  and  on  standing  a  dense  sediment  forms  in  the  bottom  of  the 
flask,  composed  of  all  the  foregoing  substances,  as  shown  by  chemical 
and  microscopic  examination.  The  total  (juantity  of  urine  voided  in 
the  twenty-four  hours  may  be  normal  in  amount  or  even  slightly  in  ex- 
.cess  of  the  normal.  On  the  other  hand,  if  exfoliation  of  the  mucous 
jaembrane  takes  place,  there  may  nccur  partial  or  even  total  suppression 
f  of  the  urine,  Fm't:  with  or  witliout  an  initial  rigor,  persists  through- 
out the  attack,  but  is  not  of  a  severe  type,  save  in  the  septic  and  ma- 
lignant (diphtheritic)  forms  of  the  disease,  when  it  mav  reach  103°-105*^ 
F-  (3I).4^-40.5^  C). 

AbseesBeg  may  form,  and  betray  themselves  by  localized  pain,  ten- 
derness, and,  in  some  cases,  by  a  circumscribed  intluration.  These  may 
rupture  into  the  bladder,  fallowed  by  the  free  escajH'  of  pus  from  the 
urethra  an<l  by  relief  (temporary  as  a  rule)  from  urgent  symptoms,  or 
they  may  sprea<l  to  the  peritoneum  and  induce  peritonitis,  which,  if  not 
promptly  treated  by  surgical  measures,  may  prove  fatal  by  gradual 
a^^thenia. 

In  the  i^ariety  associated  with  extreme  e.xfoliation  of  the  vesical 
mucosa  grave  uremic  manifestations  follow.  These  include  all  the 
features  of  the  typhoid  state  (dry,  black  tongue;  mild  delirium;  ner- 
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vous  and  muscular  twitching;    headache;    gastric  disturbances;  ind 
coma).     There  is  also  some   degree  of  malaise  and  anorexia. 

It  must  not  be  forgotten  that  acute  cystitis  may  represent  an  mte 
exacerbation  in  the  chronic  form,  and  at  times  may  assume  a  serm 
type  of  the  disease. 

Diagfnosis. — Cystitis  should  be  readily  recognized  from  the  hislorf 
of  the  case  and  the  frequency  of  the  two  almost  pathognomooic  STop- 
toms — suprapubic  pain  and  vesical  tenesmus.  An  examination  of  tk 
urine  will  reveal  the  characteristic  clinical  features.  Cystitis  hut  be 
confounded  with  acute  nephritis  or  pyelo-nephritisy  but  a  careful  itiJT 
of  the  clinical  manifestations  and,  if  need  be,  the  catheterization  <tf  die 
ureters  after  vesical  irrigation,  will  reveal  the  true  conditioD.  Tk 
presence  of  tube-casts  in  the  urine  would  indicate  renal  involrcBeit 
The  percentage  of  albumin  is  usually  much  larger  in  nephritis  thaiii 
irritability  of  the  bladder.  The  diflFerentiation  between  cystitis  al 
vesical  irritability  will  be  noted  under  the  latter  condition. 

The  prognosis  of  the  milder  grades  of  cystitis  is  good ;  the  Kfk 
and  malignant  (diphtheritic)  cases  ofter  a  much  graver  outlook.  Exi» 
sion  of  the  process  upward  toward  the  kidneys  is  always  serious. 

Treatment. — The  treatment  of  acute  cystitis  includes  prophrfaak 
hygienic,  and  medicinal  measures. 

Prophylactic. — Most  important  is  the  prevention  of  the  disease,  ai 
this  includes,  in  addition  to  the  usual  care  of  the  body,  the  obsenuor 
of  thorough  asepsis  whenever  it  becomes  obligatory  to  introdaee  m 
instrument  (catheter,  sound)  into  the  bladder. 

Hygienic. — The  cause  of  the  disease,  if  evident  (ealenlusy  exterHl 
pressure),  should  be  sought  and  removed.  The  patient  should  at  owe 
be  placed  absolutely  at  rest  in  the  recumbent  posture.  Theralwrf 
this  injunction  will  be  most  clearly  understood  when  it  is  stated  thit  it 
the  erect  position  the  intra-vesical  pressure  is  three  times  that  in  tk* 
dorsal  position.  The  simple  observance  of  this  law  will  do  much  towirf 
relieving  the  sufferings  of  the  patient.  The  diet  must  be  regulated.  aoJ 
all  irritating,  highly  seasoned  articles  of  food  must  be  interdictei 
Alcohol  in  any  form  is  prohibited.  If  it  can  be  enforced,  darins  the 
early  stages  of  the  disease  an  absolute  milk  diet  will  be  most  bene- 
ficial. The  patient  should  be  instructed  to  drink  freely  of  water  ini 
other  diluent  drinks,  whereby  an  internal  irrigation  of  the  bladder  mij 
be  secured  and  much  of  the  irritating  substance  removed.  The  frw 
action  of  the  skin  may  be  secured  by  friction  and  warm  bathing. 

Medicinal. — The  drugs  to  be  employed  are  the  saline  laxatives  and  the 
various  mild  diuretics  and  urinary  alterants.  The  reaction  of  the  urine 
will  indicate  the  variety  of  alterant  to  be  employed.  If  it  be  icli 
alkaline  waters  are  Serviceable,  as  the  soda-preparations,  Vichy,  or  the 
potassium  salts.  In  alkaline  conditions  of  the  urine  probably  the  m«)frt 
valuable  drugs  are  benzoic  and  boracic  acid  and  salol.  Benzoic  aciJ  n 
best  administered  in  the  form  of  ammonium  benzoate,  which  mav  W 
given  in  lO-grain  (0.648)  doses  thrice  daily  in  the  compound  infu!»i«>n 
of  buchu.  Hot  applications  and  hot  local  bathing  (sitz-baths)  will  i*^ 
much  to  relieve  the  pain  and  tenesmus ;  if  these  be  severe,  a  rectal  :*u|»- 
pository  of  oj)ium  and  belladonna  or  an  enema  of  chloral  hydrate  ^;I! 
generally  give  promj)t  relief     Tincture  of  cannabis  indica,  admini^ton-i 
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inlemany,  may  answer  if  opium  be  cuutniiudicated.  Under  such  a 
course  as  the  preceding  a  cure  may  be  expected  witliin  eight  cr  ten 
days. 

CHBONIC  CYSTITIS. 

Pathology* — The  %'esical  mucosa  is  not  bo  hyperemic  as  in  the 

acute  variety y  but  is  of  a  peculiar  muddy  or  grayish-blue  (slate)  color, 
dotted  here  and  there  with  patches*  of  erosion  or  of  actual  ulceration. 
The  muco-pus  that  bathes  its  surface  is  not  so  apt  to  be  hemorrhagic  as 
in  the  acute  form  of  the  disease,  although  slight  hemorrhages  may  and 
do  occur.  Owing  to  the  slow  course  and  h:>ng  duration  of  the  disease 
there  follows  an  immense  thickening  of  the  bladder-wall  from  hyperplasia 
of  its  constituents,  conjoined  with  more  or  less  edema  of  the  tissues. 
The  result  is  a  contraction  of  the  wall  with  a  proportionate  diminution 
in  the  vesical  capacity.  The  mucosa  may  become,  as  it  were,  polypoid 
in  spots,  and  there  may  follow  obliteration  or  partial  obstruction  of  the 
ureteral  orifices,  with  consetjuent  dilatation  of  the  ureters  and  renal 
pelves  ii'om  a  damming  back  of  the  secretion.  The  urinary  changes 
are  about  as  in  the  acute  form,  save  that  the  reaction  is  always  alkaline 
and  the  amount  of  mucus  and  |nis  is  proportionately  greater, 

Etiology,^ — ^Chronic  inflammation  of  the  bladder  may  be  the  result 
of  a  neglected  or  oft-repeated  acute  attack.  It  may  occur  from  the 
persistent  action  of  an  exciting  cause,  as  the  presence  of  some  irritating 
substance  (calculus)  in  the  bladder,  or  of  some  excitant  external  to  that 
viscus,  as  a  localized  inflammation  or  a  displaced  uterus.  x\gaio,  the 
inflammation  of  the  bladder  may  be  chronic  from  the  beginning;  espe* 
cially  is  this  true  of  the  tuberculous  variety  and  of  that  due  to  neoplaa- 
mata  of  the  organ. 

The  symptoms  and  diagnosis  difler  but  sbghtly  from  those  of 
acute  cystitis.  It  may,  however,  be  pointe*;!  out  that  the  pain  and  tenes- 
tnus  are  less  intense.  Oppositely,  the  amount  of  albumin  in  the  urine 
is  comparatively  large.  The  same  remark  applies  to  the  quantity  of 
macus  and  pus  {i^nie  F*athology )  ;  indeed,  the  last-named  ingredient  often 
forms  a  thick  gelatinous  mass  in  the  standing  urine  that  tends  to  adhere 
to  the  receptacle.  Chronic  cystitis  is  accompanied  by  debility  and 
emaciation,    which,   however,   are   of  slow   development. 

The  prognosis  is  always  serious,  and  the  course  of  the  disease  is  at 
the  best  protracted. 

Treatment, — Very  generally,  the  treatment  set  down  for  the  acute 
disease  will  not  answer  in  the  chronic  form.  Undoubtedly,  there  will 
follow  more  or  less  amelioration  of  the  Bymptoms,  hut  the  tendency  is 
toward  a  prolonged  ch Tonicity.  In  such  cases,  after  the  removal  of  the 
ascertainable  causes  so  far  as  practicable,  we  are  compelled  to  resort  to 
local  treatment  of  the  bladder.  This  inclutles^ — (1)  Vesical  irrigation; 
(2)  Topical  applications;  (3)  Permanent  drainage  of  the  hlailder, 

Vemcal  irrigation  is  secured  by  means  of  an  aseptic  soft-rubber 
catheter  which  is  connected  with  a  graduated  glass  funnel ;  a  siphonage 
is  produced  by  the  alternate  elevation  and  depression  of  the  funnel, 
which  contains  the  irrigating  tluid.  The  latter  may  consist  of  plain 
sterilized  (boiled)  water,  sterile  normal  salt-aolution  (40-60  gr.  to  the 
pint — 2.59-4.0  per  ^  liter),  or  a  weak  solution  of  mercuric  chlorid  (1 : 
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50,000-100,000).     The  irrigation  should  be  done  slowly,  and  iioi| 
tlian  twit'c  or  thrice  daily  in  severe  cases,  and  much   less  fretja 
ordiniiry  cases,  according  to  the  exigencies  of  the  condition* 

l^ettivfd  medieatioti  may  be  secured  by  means  of  the  funnel  after  i 
gation,  the  medicating  substances  being  dissolved  in  a  pint  of  Kiter  i 
allowed  to  flow  slowly  in  and  out  of  the  bladder.  The  drugs  that  mir 
he  uscil  in  this  manner  are  silver  nitrate  or  zine  sulphate  (1—5  gr  to  tk* 
ounce — 0,0648-0.324  to  32.0)  or  a  saturated  solution  of  horic  adi  U 
the  salts  of  zine  or  silver  are  used,  not  more  than  an  ounce  of  the  solv 
tiou  should  be  allowed  to  enter  the  bladder,  and  much  les^s  than  tliii 
amount  will  genenillv  suffice*  In  cases  in  which  there  exist  patches  of 
ulceration  the  api>lication  must  be  made  directly  to  these  areas  throB^ 
the  endoscope  or  cystoscope  (Pawlik,  Kelly),  In  women  this  mav  W 
reailily  done  by  placing  the  patient  in  the  exaggerated  lithotomji 
knee-chest  posture,  dilating  the  urethra,  and  introducing  the  cystoscop 
through  which  a  reflected  light  is  thrown  upon  the  distended  hlad 
wall  Stronger  solutions  may  now  be  euiployed,  as  silver  nitrate. 
30  gr.  (1.20-1,04)  to  the  ounce.  This  application  should  be  folla« 
by  a  slight  irrigation  of  the  bladder. 

When  this  local  medication  fails  to  effect  a  cure,  permanent  drain 
of  ihe  bladder  must  be  secured — in  the  male  by  a  suprapubic  or  per 
incision,  and  in  the  female  by  the  establishment  of  :i   vesico- vaginal 
tula.     This  places  the  bladder  absolutely  at  rest,  and  gives  the  in" 
mucosa  a  chance  to  heal  under  proper  medication. 

As  to  internal  remedies,  various  agents  that  possess  a  local  f^timnbtii 
effect  upon  the  gen i to- urinary  tract  are  advised  by  most  authors,  bat 
think  little  is  to  be  gained  from  their  employment  as  compared  with  tkf 
results  achievable  from  topical  treatment.  Most  efficacious  among  inltf^ 
mil  remedies  are — oil  of  sandalwood,  terebene.  huchu  (fluid  exCmctX  9ai 
the  oil  of  copaiba.  If  disinfection  of  the  bladder  in  loco  is  not  pncti* 
cable,  antiseptics  should  be  given  internally,  combined  with  those i 
above,     Salol  and  potassium  chlorate  are  excellent  for  this  ptir 
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Primary  new-growths  of  the   bltidder  are  exceedingly  mrt^  i 
ring,  however,  with  greater  frequency  in  males  in  about  the  propor 
of  8  to  1 ;  they  may  be  either  benign  or  malignant.     On  the  other  f 
secondary  neoplasmata,  particularly  carcinomata,  are  relatively 
The  most  frefjuent  variety  of  new-growth  encountered  is  carcinoma  ni^ 
ticularly  the  so-called  villous  or  papillomatous  c:ircinotna»  WiUiatDs'  (Ui 
ing  in  20  women  affected  with  hhidder-tumor,  eiircinoma  in   16* 
growths  are  sarcomatous,  fibroraatous,  and  papillomatous  in  ntkt 

The  symptoms  are  the  same  for  all  varieties,  and  include, 
most  commonly,  hemorrhage  (which  is  both  persistent  and  free),  tof^ll 
with   pain,   fre(|uency  of  nneturilion,  and  occasionally   the  didchirgt 
detached  fragments  of  the  growth*     In  cnrcinouiatous  CM»m  of  idnOflii 

*  BrU,  M^d.  Jmm,,  1889, 
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inding  eachexin  will  be  marked.     Examination  by  means  of  the  cysto- 
5pe  will  reveal  the  Qature  of  the  complaint.     In  the  case  of  aecondary 
growths  the  primary  tumor  may  often  be  detected. 

The  prognosis,  of  course,  will  depend  upon  the  nature  of  the  growth. 
The  treatmeiit  is  purely  surgical,  nnd  comprises  enucleation  of  the 
tumor  either  hy  means  of  the  snare,  or  after  a  vesical  section. 


VESICAL  HEMORRHAGE. 

(  Veticnl  Hejiiorrhoids.) 

Hemorrhage  of  the  bladder  has  been  mentioned  as  a  symptom  of 
various  aifections,  both  general  and  local,  among  the  former  being  leu- 
kemia and  malarial  henuituria,  and  among  the  latter  nephrolithiasis  and 
tuberculosis  and  carcinoma  of  the  bhidder.  It  is  also  a  prominent  mani- 
festation in  stone  in  the  bladder,  and  not  infret|uently  appears  in  preg- 
nancy (late),  Indepenilently  of  the  operation  of  all  of  the  ahove*men* 
tinned  etiok>gic  factors,  hemorrhage  has  been  known  to  occur  from  the 
bladder,  and  recent  precise  methods  of  exploring  the  viscus  (endoscopic 
examination)  have  shown  it  to  he  due  to  a  Ijeniorrhoidal  state  of  the  ves- 
sels. The  hemorrhage  may  be  profuse,  and,  rarely,  even  fatal  in  its 
effects. 

The  diagnosis  is  based  in  part  upon  the  absence  of  the  more  obvi- 
ous catises  of  hematuria  and  the  presence  of  free  bleedings,  hut  chiefly 
upon  the  result  of  a  careful  cystoscopic  exploration  of  the  bladder. 

The  prognosis,  so  far  as  my  experience  extends,  is  eminently  favor- 
able, thoufjh  a  few  fatal  cases  have  been  reported. 

Treatment,— This  is  mainly  local.  The  bladder  may  be  irrigated 
with  an  astringent  solution  (1  per  cent,  tannic  acid,  ^  per  cent,  alum), 
and  this  may  be  alternated  with  an  antiseptic  solution  (3  per  cent,  boric 
acid,  1  per  cent,  salicylic  acid).  I  have  recentlv  observed  a  case  in 
which  recovery  followed  the  internal  admission  of  the  extract,  hamamelis 
fluid,  (5J-4.0),  (.  L  d. 
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mRITABILITY  OF   THE   BLADDER, 


I  Defltlition. — By  this  term  is  meant  a  condition  of  the  bladder  in 

I  which  there  exists  an  hyperesthesia  of  the  organ,  especially  of  the  neck — 
that  portion  surrounding  the  urethral  and  ureteral  orifices  {vesicai  trigone) 
— without  the  presence  of  any  tangible  cause  therefor.  This  must  be  dis- 
tinguished from  the  irritability  that  is  associated  with  tnie  organic  dis- 
ease of  the  bladder  itself,  as  in  the  presence  of  calculi,  tumors,  or  fissure 
of  the  neck  J  or  with  disease  of  the  surrounding  structures. 
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Pathology. — There  are  no  pathologic  features  to  be  noted.  A  < 
scopic  examiiiutioti  of  the  bladder  may  reveal  a  slight  increase  in  tbefi^l 
cularity  of  the  mucous  membrane^  but  the  condition,  in  meet  instftacesit 
leiust,  must  be  regarded  as  a  true  neurosis.  The  condition  of  iTTitiblt 
bladder  in  women,  which  has  previously  been  held  to  be  a  piirdr  ftrnc- 
tional  derangement,  m  now  regarded  by  Dacheux  and  Zuckerkandl  ai  i 
localized  hyperemia,  especially  at  the  has  fond^  and  less  often  at  dra 
begin ntng  of  the  urethra.' 

Ktioiagy,^While  in  many  instances  no  well-defined  causal  rel^iooi 
can  be  determined,  it  is  very  generally  true  that  the  patients  who  are  the 
subjects  of  vesical  irritability  are  individuals  of  a  neurotic  temperameac, 
very  often  manifesting  strong  hysteric  tendencies.  They  present  the  cha- 
racteristic features  of  this  unfortunate  group.  They  are  generally  illy* 
nourished,  fretful,  irritable,  peevish,  suffering  almost  constantly  froia 
vague  neuralgic  attacks  in  different  portions  of  the  body  (cephalalgia,  tic 
douloureux,  lumbo-s^cral  pain),  and  in  a  chronic  condition  of  pWaal 
prostration.  Frequently  they  eventually  develop  a  true  bypochonoriiM 
or  melancholia.  In  others  there  may  be  found  a  history  of  extreme  men- 
tal and  physical  tire,  overwork-^  business  anxiety,  over-indulgence  in  ren- 
ery,  meustrual  irregularity,  dysmenorrhea,  ovarian  or  uterine  diaordeos 
long-continued  gastro-intestinal  disturbance  (dyspepsia),  improper  hy- 
gienic surroundings,  improper  regimen,  indulgence  in  late  hours,  and  i 
general  lack  of  will-power.  It  must,  however,  be  remembered  thai  sqIh 
jectfl  of  chronic  malarial  intoxication  very  often  manifest  all  tbe  Vfrny* 
toms  of  vesical  irritability,  marked,  it  may  be,  by  a  feature  of  more  or  lets 
periodicity.  This  has  been  termed  by  some  malarial  fever  of  tkt  uretirm 
and  bladder,  Lithemic  individuals  also  are  very  prone  to  develop  a  pn^ 
nounced  vesical  irritability,  the  affection  in  them  probably  reaultiog  bam 
the  local  action  of  the  highl}^  concentrated  and  irritating  urine.  The  mm- 
ditlon  must  commonly,  however,  be  regarded  as  belonging  essentially  fei 
the  large  group  of  neuroses. 

In  a  certain  percentage  of  cases  the  bladder- trouble  is  a  reflex  inaiii* 
festation  of  some  disease  of  an  adjacent  organ,  as  the  urethra^  ureter^  t^ 
gina,  rectum,  anus,  or  the  internal  organs  of  generation.  These  are  doCv 
however,  to  be  looked  upon  as  cases  of  true  neurotic  vesical  irritabilitt. 

Symptoms.— The  symptoms  of  irritable  bladder  are  mainly  extreae 
painfulness  and  freifuency  of  micturition,  associated  with  marked  vrsacil 
and  rectal  tenesmus.  The  dysuria  is  not  always  or  altogether  relieved  hj 
micturition;  indeed,  the  pain  may  be  just  as  severe,  or  even  worse  aJW« 
than  before,  the  voiding  of  the  urine.  Especially  is  this  true  when  lliere 
coexists  a  more  or  less  gpasmodic  muscular  action  of  the  bladder-«ilh| 
the  hypersensitive  mucosa  then  being  squeezed,  and  the  patient  mSamg 
at  times  to  such  an  extent  as  to  be  thrown  almost  into  a  state  of  ooHapM. 
There  is  usually  a  sense  of  weight  or  pressure  in  the  pubic  region,  witch 
m  largely  relieved  when  the  patient  assumes  th^  recumbent  posture.  Un- 
nation  is  often  performed  spasmodically,  or  there  may  be  a  apaem  of  tke 
urethra  and  neck  of  the  bladder  resulting  in  an  utter  inability  to  perfiorB 
the  act-  The  urine  may  be  normal  in  appearance  and  amount.  Vciy 
often  it  is  increased  in  quantity  {hyatenc  polyuria)^  and  at  timea  tl»e  op- 
posite may  be  true  and  more  or  less  suppression  be  noted.  In  litf  ^ 
^  T%&  Amtrican  Year^Bvok  <^  Medicine  and  Sw^ay^  1897,  p^  676w 


NEUROSES  OF  THE  BLADDER. 


1009 


ses  the  urinary  characteristics  already  mentioned  under  that  condition 
vill   be  present  (^vitle  p.  401). 

I>ia^osis« — A'^ery  frequently  will  simple  vesical  irritability  be  con- 
founded with  true  cyjstitis.  The  points  of  differentiation^  however,  are  as 
follows ; 


IiRiTABL£  Bladder. 

The  patient  is  of  a  neurotic  tempera- 
ment^ and  generally  gives  no  history 
of  organic  bladder>dmease  nor  of  ope- 
rations u|:>on  the  bladder. 

Pain  IS  severe }  and  ofl<en  worse  afler  mio- 
turllion. 

The  constitutional  symptome  are  tbo»e  of 
nervous  depression. 

Never  re*iuits  fatally. 

The  urine  doea  not  present  any  marked 
alteration  in  it**  phyaieal  or'ehemicml 
qualities.  It  mdT  t^liow  hyperaeidity, 
or  extreme  eoneentration,  or  dilution. 

The  appenrance  of  the  mueoe^a  is  negative 
in  true  neuroajs. 

The  duration  i§  always  protracted. 


Cystitis. 

May  oeeur  in  any  individual,  irrespective 
of  te  ro  pe ranj  e  n  t.  1 1  freq  ue  n  tl y  follows 
catherization,  sounding,  or  other  trau- 
matism. 

The  pain  is  usually  much  relieved  by 
micturition. 

The  eooBtltutional  symptoms  are  not 
markedi  save  in  grave  casea. 

May  result  fatally. 

There  are  always  present  marked  and 
eharacteriatic  alterations  in  the  physi- 
cal and  chemical  qualities  of  the  urine. 

Cystoscopic  exploration  reveals  the  angry 
and  diseased  mucosa,  and  may  show 
the  cause  (calculus,  tumor). 

The  duration  of  acute  attacks  may  he 
short. 


Prognosis. — Good  as  regards  life;  doubtful  as  regards  the  ultimate 
cure  of  the  patient, 

Treatmetit. — Since  the  condition  is  largely  one  of  neurotic  origin, 
the  attention  of  the  physician  must  be  directed  mainly  toward  a  het- 
terraent  of  the  state  of  the  nervous  system.  Absolute  rest,  physical 
and  mental,  must  be  insisted  upon,  and  the  patient  must  he  subjeoted  to 
a  course  of  strict  moral  suasion  whenever  this  may  be  deemed  necessary. 
Any  cause  of  reSex  irritation  must  be  removed,  and  a  careful  search 
should  be  instituted  for  some  such  condition  as  cervical  stenosis,  uterine 
displacements,  anal  fissure,  hemorrhoids,  stricture  of  the  rectum j  vaginitis^ 
urethritis,  tuberculous  infection  of  Skene's  glands  of  the  urethra,  chronic 
gaatro-jntestinal  catarrh,  and  the  like.  The  habits  of  the  patient  must 
be  inquired  into,  and  late  hours,  the  eating  of  improper  and  unwholesome 
articles  of  food,  masturbation,  or  the  reading  of  sensationa!  and  trashy 
literature  corrected.  In  many  instances  the  pronounced  neurasthenic 
condition  demands  a  course,  more  or  less  protracted,  of  the  Weir-Mitchell 
rest- treatment  (vidr  Neurasthenia,  p*  1177).  The  urine  should  be  care- 
fully examined  for  lithemic  antl  other  pathologic  features,  and  by  an  ap- 
propriate course  of  treatment  it  shoubl  be  rendered  as  bland  and  unirri- 
tating  as  possible.  Large  draughts  of  diluent  drinks  may  be  of  benefit^ 
and  if  these  be  combined  with  the  prolonged  administration  of  nerve- 
sedatives  and  antispasmodics,  a  marked  amelioration  of  the  patient's  con- 
dition may  be  secured-  In  cases  associated  with  spasmodic  muscular  con- 
traction it  may  become  necessary  to  employ  an  occasional  suppository  of 
opium  and  belladonna,  or  an  enema  of  chloral  hydrate*  Change  of  air 
and  scene,  regulation  of  the  diet,  the  institution  of  a  proper  course  of 
gymnastics,  mental  and  physical,  and  the  observance  of  a  happy  and 
cheerful  atmosphere  wilt  generally  do  much  to  improve  the  patient's  con- 
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dition.  The  administration  of  tonics  ^strychnin,  iron)  and  the  prerentioD 
of  constipation  are  very  essential.  Especially  must  it  be  remembered 
that  in  all  these  cases  of  simple  vesical  irritability  physical  explontion 
of  the  bladder  is  absolutely  contraindicated.  The  patient's  mind  most  be 
directed  away  from  the  bladder  in  order  to  secure  good  results. 

NEUROSES   OF  MICTURITION. 

1.  Incontinence  of  Urine  {JEnuresis). — An  inability  to  retain  the 
urine.  This  may  arise  from  a  number  of  causes.  Frequently  it  is  the 
result  of  some  lesion  of  the  spinal  cord  involving  the  sphincteric  cen- 
ter of  the  bladder ;  this  is  known  as  paralytic  incontinence,,  and  is  to 
be  recognized  by  a  constant  dribbling,  alternating  with  spurts  of  uiM 
when  voluntary  or  involuntary  muscular  action  is  brought  into  pby. 
as  in  the  act  of  coughing,  sneezing,  or  bending  forward  of  the  body. 
It  may  be  the  result  of  a  general  bodily  weakness  or  after  proetnuing 
diseases  (typhoid,  late  stages  of  pulmonary  tuberculosis).  Again,  is 
may  result  from  some  local  condition  in  the  bladder  or  urethra.  Hoi 
may  be  mentioned  paralysis  of  the  urethra  from  over-dilatation  or  froi 
traumatism,  or  that  due  to  pressure  of  the  fetal  head  in  a  prolonged  labor: 
imperfect  vesical  innervation ;  over-distention  of  the  bladder,  producing 
a  paresis  of  its  walls ;  or  from  some  temporary  obstruction  at  the  urethn 
or  base  of  the  bladder,  such  as  a  tumor  or  a  sharply  retroflexed  utenu. 
It  mav  be  a  result  of  over-distention  of  the  bladder,  with  partial  pinl- 
ysis  of  the  sphincter,  the  bladder  remaining  overfilled,  while  there  is  t 
constant  escape  of  a  few  drops  of  urine  (incontinence  of  retenticny  It 
may  follow  some  local  causes  of  irritation,  as  the  presence  of  vesical  cii- 
culi,  pressure  from  an  anteflexed  uterus  upon  the  fundus  of  the  bladder. 
cystitis,  and  parasites.  The  condition  known  as  spasmodic  ineontin^net 
is  that  due  to  an  over-action  of  the  compressor  muscle  of  the  bladder,  i? 
a  consequence  of  which  there  is  a  diminution  of  the  vesical  capacity,  the 
urine  being  forcibly  and  involuntarily  ejected  at  irregular  interrab. 
Finally,  nocturnal  enuresis  is  that  variety  which  is  so  common  in  youn?. 
delicate,  and  often  neurotic  children :  this  is  usually  noticed  in  the  early 
hours  of  sleep,  and  is  often  the  result  of  some  local  irritation  actin«!  up^ 
a  hypersensitive  organism,  such  as  the  presence  of  ascarides,  an  elongit«?J 
prepuce,  contraction  of  the  urethral  meatus,  or  masturbation.  Noctnmil 
incontinence  may  be  a  manifestation  of  nocturnal  epilepsy  or  of  incipieiir 
cerebral  or  spinal  disease  (Fitz).  The  constant  escape  of  urine  in  xhf 
paretic  cases  is  apt  to  result  in  extensive  excoriation  of  the  parts*. 

The  treatment  varies  according  to  the  cause.  The  enuresis  of  chil- 
dren, if  left  alone,  will  eventually  cure  itself  as  the  age  and  ^itrength  ••( 
the  patient  increases,  though  obvious  exciting  causes,  if  present.  shoaM 
be  removed  if  not  impracticable.  Good  hy^riene,  systematic  evacuati-r. 
of  the  bladder,  plenty  of  out-of-door  exercise,  a  change  to  the  seashore -r 
mountains,  an  abundance  of  suitable  and  strengthening  food  with  a  niin- 
mum  of  water,  and  the  administration  of  tonics  (iron,  cod-liver  «»il.  .ifii 
strychnin),  will  generally  effect  a  cure.  Excellent  results  often  toll.»w  rrr 
administration  of  minute  doses  of  atropin  or  tincture  of  belladonna.  A 
favorite  formula  of  my  own  in  cases  possessing  a  hypersensitive  nerv-us 
organization  has  long  been  as  follows  : 
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^.  Tr.  belladounae,  388-j  (     2.0-4.0) ; 

Sodii  brom.,  3ij       I     8.0) ; 

Ac.  hydrobrom.  dil., 
Ext.  ergotse  fl., 
Glycerini, 

Elix.  simplicis,  q.  s.  ad  ^iv 
M.  et  Sig.  ^  (4.0)  three  or  four  times  a  day  for  a  child  of 
five  years. 

In  very  delicate  or  feeble  children  suffering  from  enuresis  I  substitute 
a  motor  tonic  and  stimulant  (tr.  nucis  vom.)  for  the  bromids  or  nerve- 
sedatives. 

Spasmodic  action  of  the  vesical  compressor  may  be  relieved  by  the 
cautious  use  of  the  motor  depressants,  while  its  converse,  paresis,  de- 
mands the  exhibition  of  full  doses  of  strychnin  or  tincture  of  nux  vomica. 
The  judicious  and  careful  use  of  the  catheter,  followed  by  the  adminis- 
tration of  strychnin,  will  promptly  effect  a  cure  in  the  incontinence  of 
retention.  Any  local  cause  of  vesical  irritation  must  be  removed.  Gal- 
vanism in  the  paretic  cases,  applied  both  to  the  bladder  and  to  the 
urethra,  may  be  of  service,  and  in  the  female  Sanger  suggests  massage 
of  the  urethra.  Should  excoriation  occur,  bland  ointments,  as  of  zinc 
oxid  and  lanolin,  should  be  used. 

2.  Retention. — Nervous  retention  of  the  urine  is  occasionally  encountered 
in  hysteric  and  highly  neurotic  individuals.  Its  most  common  manifesta- 
tion is  an  inability  to  urinate  in  the  presence  of  others.  It  is  also  occa- 
sionally noted  after  childbirth,  when  it  may  be  due  to  nervous  reaction, 
to  edema  and  tortuosity  of  the  urethra,  or  to  a  temporary  inability  of  the 
bladder-walls  to  contract  upon  their  contents,  thereby  permitting  a 
longer  retention  of  the  vesical  contents,  and  even  favoring  over-disten- 
tion  of  the  organ.  If  the  urine  be  allowed  to  remain  for  too  long  a 
period  in  the  bladder,  fermentative  changes  follow  and  a  secondary  cys- 
titis will  result.  Under  these  circumstances  an  exfoliation  of  a  portion  or 
even  of  the  entire  bladder-epithelium  may  be  noted. 

The  treatment  consists  in  the  administration  of  strychnin  and  other 
nerve-tonics,  in  building  up  the  general  constitution,  and  in  affording  a 
change  of  air  and  recreation.  In  that  variety  following  childbirth  the 
patient  should  be  urged  to  make  voluntary  efforts  at  micturition,  and 
these  may  be  seconded  by  the  firm  application  of  an  abdominal  binder 
and  compress.  The  sound  of  running  water,  as  when  pouring  water  from 
a  pitcher  into  the  basin,  often  causes  a  contraction  of  the  bladder  and 
excites  the  flow  of  urine.  It  may  become  necessary,  the  foregoing  meth- 
ods failing,  to  resort  to  catheterization,  the  usual  antiseptic  precautions 
being  observed. 


PART  VIII. 

DISEASES    OF  THE    NERVOUS    SYSTEM. 


While  the  following  is  only  an  outline  of  the  anatomy  and  phjn- 
ology  of  the  nervous  system,  a  certain  amount  of  knowledge  of  the  nb- 
ject  is  essential  to  a  thorough  appreciation  of  the  lesions  thereof. 

Embryologically,  the  earliest  trace  of  the  nervous  system  appetn  ai 
the  so-called  medullary  furrow  on  the  dorsal  sur&ce  of  the  embrja 
This  rapidly  deepens  into  a  groove,  and  is  soon  converted  into  the  ■•> 
duUary  canal  by  the  closing  over  and  union  of  the  dorsal  edges.  At 
first  its  ectodermal  lining  is  composed  of  cells  of  similar  ehander. 
Soon,  however,  a  differentiation  takes  place,  forming  a  layer  of  radiiDj 
disposed  columnar  cells  lying  next  to  the  medullary  canal,  while  more  ex- 
ternally, small  round-cells  are  to  be  seen  situated  between  the  oolomBar 


Outer  hortler 
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Anterior  rooU 
Fio.  61.— Transverse  section  through  the  spinal  cord  of  a  vertebrate  embryo;  X  550  (after  W.  HMV 

cells  (see  Fig.  61).  The  former  are  called  spongioblasU^  and  give  rise  to 
the  neuroglia  or  '*  spider  "  cells  ;  the  latter,  the  neuroblasts  or  germ-cdU. 
as  they  have  been  termed,  give  rise  to  the  nerve-cells  and  fibers. 

The  spinal  ganglia  arise  from  an  accumulation  of  ectodermic  cell* 

1012 


DISEASES  OF  THE  NERVOUS  SYSTEM. 


1013 


(the  neural  crests)  lying  on  either  side  of  the  posterior  part  of  the  medul- 
lary catial  (see  Fi^.  62). 

With  the  growth  of  the  cerebro-spinal  axis  the  spider  cells  become 
more  or  lees  irregularly  scattered  throtigh  both  white  and  gray  matter, 
serving,  in  part  at  least,  as  sustentacular  tissue.  It  is  quite  possible 
also  that  they  may  functionate  in  some  other  manner.  From  their  ecto- 
dermal origin  and  close  relationship  with  the  neurogenetic  tract,  also  from 
their  peculiarly  branched  form,  they  cannot  be  regarded  as  mere  con* 
nective  tissue.  The  rest  of  the  supporting  framework  of  the  nervous 
system  is  composed  of  connective-tissue  trabeculaa  derived  from  the  pia* 
In  the  gray  matter  the  ground  reticulum  consists  of  collaferals,  tenninal 
ax<>us,  and  nerve-fibers. 

Many  of  the  nerve-fibers  become  invested  with  a  medullary  sheath  or 
the  white  substance  of  Schwann,  a  derivative  of  the  mesoblast ;  the  time 
at  which  this  occurs  varies   in   different  fibers,  but  is  constant  for  each 


^ 


Fui.  62.— OroBs-Bcctioii  through  mi  em- 
bffoof  PHstluruB  lafler  Rabl).  The  prim- 
itive ieemento  tire  still  coTinected  with  the 
remaining  portion  uf  the  iFtiddle  germ- 
liiyer.  At  the  region  of  tmiiwltinn  there  li 
Ui  be  seen  an  out  fold  iugr.  sk,  frum  whieh  th« 
0keleiogenous  tissue  Is  devfloped;  ch, 
choidA;  »»sh  spinal  ^ftngiii^ti'.  mp,  musele- 
plAbe  of  tne  prIniKlvf  segrnent;  »ch,  «ul> 
ehonlal  rod ;  tw,  nortn ;  *Jt,  inner  Kerm- 
layer;  pmb^  parietal;  vmb,  vUceral  middle 
layer. 


fB' 


FtG.  63,— Showing  at  the  lower  edge  of  the  flgure 
a  Beries  of  ixuEket  like  terminations  of  neuromi 
that  snrrontul  the  bodies  of  the  great  cells  of 
PiiTkiiije  in  the  cortt-x  of  the  cerebellum  ''lianiAn 
y  Cajnl) :  t\  eell-ljody  ;  N,  neurons :  B,  hasket-lJke 
terminalions  iirlBtng  from  cell  t;ftnd  enclosing  the 
cells  of  Purldnje. 


group.     This  fact  was  taken  advantage  of  by  Flechsig,  who  perceived 

that  he  could  thereby  study  the  course  of  the  fibers.  It  has  been  ob- 
served that  the  white  matter  appears  first  in  those  tracts  that  are  imme- 
diate prolongations  of  peripheral  nerves,  and  later  in  those  connected 
with  the  brain-centers. 

Thus  has  been  described  the  development  of  both  the  cells  and  fibers, 
the  predominance  of  one  or  other  of  which  in  a  certain  area  constitutes 
the  gray  or  white  matter  respectively.  Nervous  tissue  is,  therefore,  seen  to 
consist  of  nerve-cells  and  fibers  with  a  supporting  framework  of  neuroglia 
and  connective-tissue  trabeculaj. 

The  nerve*cell  consists  of  a  cell-hodtf^  protoplasmic  processes  {den- 
driteg)  with  their  lateral  buds  or  spines,  and  the  axis-eifHnder  or  axon 
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with  its  collaterals.  To  this  composite  body  Waldeyer  has  given  tie  nime 
neuron.  The  cell-body  consist.^  of  a  more  or  less  granular  protoplasmk 
mass  having  a  nucleus  and  a  nucleolus.  The  cytoplasm  is  prolonged 
into  one  or,  more  commonly*  several,  processes,  from  which  fact  W 
arisen  the  custom  of  describing  these  cells  as  unipolar,  bipoUi|| 
multipolar  {vi*h*  Fig.   (jS). 

The  protoplasmic  processes  probably  form  the  putb  of  afferent 
impulses,  wliile  the  axon  is  the  fft'erunt  path;  hence  the  terms  proftosttdl 
by  Cajal^ — viz.  cettfrtfnial  or  ceUulipetai  for  the  former,  and  eentrifngd 
or  veUulifugal  for  the  latter. 

The  axt^'Cf/linder  proresses  are  delicate  filaments  tliat  form  the  nerve- 
fibers  and  terunnate  citbcr   in   arborizjjtions  or  special  structures,  and  ] 
give  ofl'  collateral  branches  at  regular  intervals  in  their  course  thateniii&J 
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Fig.  64.— Section  of  ipin&l  cord  (ftfter  I>fina),  flhowixi^  complete  flntMUTisloii  of  while  i 
into— 
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Colli  inn  i)f  Burdaeh, 
RZ,  dm-zon<L>,  or  Llssauer^B 
column. 


[  LFi\  laiemi  rbndamenut  < 
LL,  inWrtkl  limiting  UTfr 
CPifT.  crossed  pyr&micW  trwtL 
CT.  direct  cerebcUttf  tmct, 

[ALT,  ttntcrfHl&UMml  ucendioy  triCL 

(  ARZ,  anterior  rooi-iOBe. 
!  Jf^Z.  middle  rDoC-aanCL 
I  OZ,  OT&I  zone. 
1  PRZ,  pcjeterlor  root-aaai.  ' 


arborizations.  The  ganglion -cells  tend  to  collect  in  certain  centere 
the  cerehro-spinal  axis?,  jiss  in  the  horns  of  the  cord,  Clarke's  colonin,  aod 
the  basal  ganglia  and  cortex  of  the  brain.  They  vary  in  size,  and  bi^f 
a  direct  relation  witb  the  length  of  their  axis-cylinder  processes;  htrnce 
we  find  the  largest  in  the  anterior  horns  of  the  cord  and  the  p&rmc^^ntnl 
lobule.  The  neurons  are  never  found  in  actual  contact  in  any  part  of 
their  distribution,  but  are  merely  contiguous. 

When  tbe  axis-cylinders  and  the  collateral  terrainate  in  relation  to 
other  ganglion-celts  they  expand  to  form  a  latticework  arrangement  of 
arborization  about  tbe  dendrites  of  another  nenron.  A  nervous  impair 
origin ateiJ  in  a  cetbbody,  passes  out  through  the  neuraxon,  and  i»  tbfH 
distributed  to  unrnher  neuron  or  series  of  neurons  by  means  of  the  Uift* 
of  the  collaterals  or  the  terminal  arborization  of  the  axon  in  relitici 
with  tlie  dendrites. 
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In  1852,  Waller  discovered  that  section  of  a  nerve  is  followed  by 
degeneration  in  the  direction  in  which  impulses  are  conveyed;  hence  the 
terra  '^  Wallerian  degeueration/' 

The  columns  or  tracts  that  have  been  mapped  out  in  the  cord  may  be 
seen  in  the  accompanyiDg  diagram  (Fig.  64).  In  the  antero-lateral  por* 
tion  are  found  the  anterior  or  uncrossed  pyramidal  colurao,  the  antero- 
lateral column  of  (lowers,  the  cerebellar  column,  and  the  crossed  pyram- 
idal column.  In  the  posterior  region  are  the  columns  of  Goll  and  Bur- 
daeh.    The  rest  of  the  white  matter  forms  the  so-called  ground-bundles. 

In  the  area  comprising  the  anterior  and  lateral  columns  both  ascend- 
ing and  descending  fibers  are  found. 

The  columns  that  transmit  ttitcinJint^  impuhes  are — 1.  The  direct 
lateral  cerebellar  column.  2.  The  antero-lateral  ascending  column  of 
Gowers.  3.  The  anterodateral  ground-bundle  or  fundamental  column. 
4.  The  columns  of  Uoll  and  Burdach.  Deseendint/  impulses  are  trans- 
mitted chiefly  by  the  direct  and  crossed  pyramidal  tracts  and  the  antero- 
lateral descending  tract.  The  direct  lateral  cerebellar  tract  of  Flechsig 
takes  origin  in  the  cells  of  the  column  uf  Clarke,  and  first  appears  in  the 
lower  dorsal  region,  and  passes  through  the  restiform  body  to  the  cere- 
bellum. Gowers*  tract,  or  the  antero-lateral  ascending  column,  is  first 
8een  in  the  lumbar  cord,  and  arises  from  some  of  the  cells  of  the  pos- 
terior born.  It  then  crosses  to  the  other  side  of  the  cord  through 
the  posterior  commissure  ami  terminates  in  the  region  (»f  the  lateral 
nucleus. 

The  antero-lateral  ground-bundle,  or  fundamental  column,  is  made  up 
of  commissural  fibers  that  connect  different  levels  of  the  cord  ;  also  of 
fibers  that  pass  throu^^h  the  anterior  commissure  from  the  gray  matter  of 
the  opposite  half  of  the  cord;  and  of  oHiquely-coursing  fibers  derived 
from  the  anterior  root. 

The  direct  and  crossed  pyramidal  columns  constitute  the  great  motor 
path  by  which  fibers  descend  from  the  cortex  and  end  in  the  motor  nuclei 
of  the  cranial  and  spinal  nerves — in  the  latter  case  in  the  multipolar  gan- 
glion-cells of  the  anterior  horns.  Their  origin  is  in  the  motor  region  of 
the  cerebral  cortex — i,  e.  the  ascending  frontal  and  parietal  regions^  the 
paracentral  lobule,  and  the  posterior  part  of  the  inferior  frontal  convolu- 
tion ;  they  then  approach  one  anotlier,  as  do  fibers  frc^m  all  parts  of 
the  cerebral  cortex  (known  collectively  as  the  corona  radiatay  to  enter 
the  internal  capsule.  This  may  be  described  as  a  wedge,  bounded  in 
front  and  to  the  inner  side  by  the  caudate  nucleus  and  the  optic  thalamus, 
an<l  on  the  outer  side  by  the  lenticular  nucleus. 

All  of  the  fibers  of  tlie  corona  radiata  do  not  pass  through  the  internal 
capsule,  eouie  being  b>st  in  the  gray  matter  of  the  basal  ganglia,  while 
others  take  origin  in  the  ganglia.  The  angle  of  the  internal  capsule  is 
known  as  the  genu  or  knee,  the  part  anterior  to  it  as  the  anterior  limb, 
and  the  posterior  portion  as  the  posterior  limb.  Tlirougli  the  anterior 
limb  pass  the  fibers  from  the  frontal  region  :  in  the  region  of  the  genu 
are  the  fibers  for  the  muscles  nf  the  face  and  tongue  ;  and  in  the  pos- 
terior limb,  the  motor  fibers  to  the  extremities,  als«)  the  sensory  or  teg- 
mental fibers,  and  at  its  posterior  end  the  fibers  of  the  optic  radiation. 

The  crusta  consists  of  fibers  that  pass  through  the  pons  and  enter  the 
medulla,  constituting  its  pyramidal  tracts. 
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The  tegmental  fibers  are  continuous  through  the  longitudinal  fibers  of 
the  pons  with  those  derived  from  the  farmatio  retieulariB  of  the  medulla. 
This  is  formed  by  fibers  from  the  superior  cerebellar  peduncles,  the  oliTarj 
body,  and  the  posterior  and  lateral  columns  of  the  cord,  which  are  rein- 
forced in  their  upward  course  by  fibers  derived  from  the  quadrigeminil 
and  geniculate  bodies. 

Tracing  the  pyramidal  fibers  through  the  medulla^  they  will  be  foand 
to  divide  into  two  unequal  portions  at  its  lower  part.  The  larger  decussates 
at  this  point  (the  region  of  the  first  and  second  cervical  nerves),  constitut- 
ing the  decussation  of  the  pyramids ;  it  then  crosses  to  the  posterior  part 
of  the  lateral  column  of  the  opposite  side,  in  which  it  runs  as  the  crosed 
pyramidal  tract. 

In  their  course  these  fibers  give  off  collaterals  at  right  angles  to  them- 
selves. These  pass  into  the  gray  matter,  and  terminate  in  arborixationf 
about  the  root-cells  of  the  anterior  horn  of  the  same  side.  The  main  axes 
end  in  the  same  manner.  As  these  main  fibers  with  their  collaterals  pass 
into  the  gray  matter  at  various  levels  of  the  cord,  the  tract  becomes  more 
and  more  attenuated,  and  terminates  finally  in  the  lumbar  enlargement  of 
the  cord  in  the  neighborhood  of  the  third  or  fourth  sacral  nerve.  The 
smaller  division  of  the  medullary  pyramids  passes  directly  into  the  anterior 
region  of  the  cord  without  decussating,  and  is  known  as  the  direct  pyramidal 
tract,  or  the  column  of  Tiirck.  In  its  course  it  gives  off  collaterals  at  right 
angles.  These  pass  through  the  anterior  commissure  at  different  levels  of 
the  cord,  and  end  in  relation  with  cells  of  the  anterior  horn  of  the  oppo- 
site side.     The  main  fibers  terminate  precisely  in  the  same  manner. 

Thus  it  will  be  observed  that  the  fibers  of  the  column  of  Tiirck  de- 
cussate in  the  anterior  commissure  of  the  cord ;  like  the  tract  previouslr 
described,  it  becomes  gradually  smaller  from  above  downward,  and  ends 
in  the  lower  part  of  the  dorsal  cord.  The  axis-cylinders  of  the  multi- 
polar ganglion-cells  of  the  anterior  horns  pass  out  through  the  anterior 
roots  of  the  same  side  and  terminate  in  end-plates  of  muscles.  D^jerine. 
Oppenheim,  Monakow,  and  other  neurologists  believe  that  each  mot^r 
cortex  sends  fibers  to  both  sides  of  the  body,  and  that  the  decussation 
of  the  pyramids  is  not  a  complete  one,  a  small  number  of  the  fiber? 
running  in  the  lateral  pyramidal  tract  on  the  same  side  as  the  lesion. 
This  is  borne  out  clinically  by  the  slight  paresis  and  the  plus  knee-jerk 
on  the  same  side,  neither  of  which,  however,  approaches  in  degree  the 
palsy  and  increased  knee-jerk  on  the  side  opposite  to  the  lesion. 

Pathologic  confirmation  of  this  view  has  been  obtained  by  several 
observers,  who  have  found  degeneration  in  both  latero-pyramidal  col- 
umns in  cases  of  a  unilateral  lesion  in  the  motor  cortex. 

Motor-fibers  from  the  nuclei  of  cranial  nerves  after  decussatinjr 
join  with  motor-fibers  of  the  internal  capsule.  The  exact  course  of 
these  fibers,  however,  has  not  been  demonstrated  anatomically.  Since 
many  of  the  muscles  supplied  by  the  cranial  nerves  functionate  bilater- 
ally— <\  (J.  the  eye-muscles  and  the  muscles  of  mastication. — the  supp'>- 
sition  is  that  in  addition  to  fibers  from  its  own  nucleus  each  motor  cranial 
nerve  receives  fibers  from  the  corresponding  nucleus  of  the  opposite  5i*le. 
It  was  Broadbent  who  first  pointed  out  that  parts  that  functionate  bilat- 
erally are  supplied  from  both  sides  of  the  brain. 

The  ganglion  cells  of  the  anterior  cornua,  about  which  the  fibers  of 


FiQ.  66. 


Fio.  65.— y,  Peripheral  sensory  tract :  6,  ^^  W,  b»,  cells  In  the  short  fibers,  through  the  intercalation 
of  which  sensory  impulses  are  conducted  to  the  brain ;  c,  continuation  of  the  paths  for  sensory 
impulses  leading  to  the  cortex. 


Fio.  66.— 1,  Motor  centers  for  the  lower  extremities ;  1*,  motor  centers  for  the  upper  extremities  ; 
2,  motor  centers  for  the  nervrs  of  the  face:  H,  4, ."»,  lateral  pyramidal  tract  (red);  6,  7,  8,  anterior 
pyramidal  tract  (greeni ;  py,  i»yramids  (red);  co/  ired  and  green),  collateral  fibers  leading  to  gray 
HutiPtance.  The  Homan  niiinerala  (III.  IV,  etc.)  imlicate  the  nuclei,  and  correspond  with  the 
numbers  of  the  cerebral  nerves ;  the  letters  ((/,  h,  etc.)  represent  the  points  of  decussation  and  the 
names  of  the  individual  nerves. 
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the  pyramidal  columns  terminate,  have  been  more  carefully  studied  than 
those  of  any  other  part  of  the  body.  Throughout  the  protoplasm  there 
are  scattered  a  number  of  small  irregular  boaies,  arranged  more  or  l6ss 
concentrically,  and  bending,  in  the  form  of  spindles,  into  the  protoplasmic 
processes,  that  stain  intensely  with  the  basic  aniline  dyes.  These  always 
show  the  earliest  changes  in  degenerative  processes  in  the  cell,  becoming 
paler,  irregular,  or  more  diffuse, 
and  it  has  been  supposed  that 
they  represent,  to  a  certain  ex- 
tent, the  nutritive  elements. 

The  course  of  the  fibers  of  the 
posterior  column  is  as  follows : 

The  ganglion-cells  on  the 
posterior  roots  give  rise  to  two 
fibers,  fused  for  a  short  distance 
from  the  cell,  but  soon  bifurca- 
ting. The  longer  of  the  two,  the 
centrifugal  fiber,  extends  to  the 
surface  and  terminates  in  pointed 
or  bulbous  endings  in  the  epi- 
dermis, or  in  special  sensory 
nerve-endings  in  tactile  cells, 
tactile  corpuscles,  or  end-bulbs. 
The  centripetal  fibers  or  axons 
penetrate  the  cord,  and  divide  in 
the  white  matter  into  ascending 
and  descending  fibers.  The  for- 
mer may  be  either  long  or  short. 
The  short  fibers  are  vertical  at 
first,  but  finally  bend  into  the 
gray  matter,. and  end  in  relation 
with  certain  cells  of  the  anterior 
cornua,  forming  perhaps  a  part 
of  the  reflex  arc.  Their  collat- 
erals end  in  a  similar  manner. 
The  long  fibers  extend  up  the 
cord  to  the  medulla,  ending  in  the  usual  manner  in  the  gray  nuclei 
of  the  columns  of  Goll  and  Burdach ;  these  are  known  as  the  nucleus 
gracilis  and  nucleus  cuneatu^^  respectively.  They  also  give  off  col- 
laterals in  their  course.  The  descending  fibers,  on  the  other  hand, 
are  all  short,  and  probably  constitute  the  so-called  comma  tract  of 
Schultze. 

Since  fibers  continue  to  enter  the  cord  at  different  levels,  those  that 
have  entered  below  are  pushed  more  and  more  toward  the  median  line. 
It  will  thus  be  seen  that  the  column  of  Goll  is  made  up  almost  entirely 
of  long  fibers,  and  that  the  column  of  Burdach  also  contains  long  fibers, 
although  it  is  probable  that  the  short  ones  predominate.  The  long 
fibers  are  concerned  in  muscular  coordination  and  equilibrium.  It  is 
likely  that  the  fibers  of  pain  and  temperature  sense,  although  entering 
by  the  posterior  roots,  do  not  pass  up  through  the  posterior  columns,  but 
rather  through  the  gray  substance  of  the  spinal  cord. 


Fio.  67.— Diagram  showing  the  groupings  and  plex- 
uses of  the  spinal  nerves  (redrawn  after  Baker). 
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The  lateral  group  of  fibers  of  tlie  posterior  roots  is  smaller  thaotlnl 
just  described.  The  most  external  of  them,  constituting  the  Spiukm* 
Llssauer  columu,  are  situated  near  the  substanee  of  Rolando.  Tlicj 
spring  from  the  posterior  roots,  run  a  short  distance  up  the  ooni,  um 
tbeu  enter  the  posterior  horn.  The  otbers  terminate  in  relation  villi 
the  cells  of  the  column  of  Clarke.  All  these  fibers  give  off  colUwtili; 
they  are  concerned  in  visceral  and  cutaneous  sensibilitv. 

It  will  be  remembered  that  the  moltjr  iractB  have  two  deeu^saitioa* 
areas — one  in  the  lower  part  of  the  medulla,  the  other  through  dlt 
anterior  commissure  at  various  levels  of  tIie*cord.  The  Men«anf  (hen 
also  cross  at  an  tipper  and  a  lower  level,  the  former  (about  to  be  de- 
scribed) being  through  the  lemuiscus,  and  the  latter,  aj^  prfriaiulj 
narrated,  through  the  posterior  cumuiit^iaure.  The  axons  of  the  c^-ll*  ^ 
the  nucleus  gracilis  and  nucleus  cuneatus  pass  into  the  lemni^cuii.  lieeii*^ 
sate  with  similar  fibers  from  the  opposite  side,  are  joined  bv  the  sentforj 
cranial  nerves  of  the  opposite  side^  give  oft*  coUaterals  iu  their  count; 
and  terminate  finally  in  cells  of  the  basal  ganglia  or  in  the  cell^ 
cortex  of  the  ]Kirietal,  temporal,  an<l  ijceipital  regions  (vnie  Figs.  ' 

In  tbe  eras  they  occupy  the  lower  pmrt  alremly  described  9A  ike 
meiitum,  and  in  the  internal  capsule  they  are  situated  in  the  pooti 
limb,  beliiud  tlie  motor  fibers  for  the  extremities,  and  between  it 
tbe  fibers  of  the  optic  radiation. 

Since  the  post-natal  growtli  of  the  vertebne  is  more  rapid  than  thst 
of  the  cord,  it  follows  that  the  spinal  nerves  assume  a  more  and  niort 
ohli([uc  position,  until  finally  tbe  S[unal  segment*,  each  of  which  con* 
sistg  of  an  anterior  and  posterior  nerve-bundle  with  a  transverse  plant 
of  wliite  substance,  lie  considerably  above  the  vertebrae  after  which  thrr 
are  nanied  (see  Fig.  (JT).  Tbe  following  table  (Starr,  modified  by  Milli 
and  Dana  from  the  experimental  and  clinical  studies  of  Thorbum  aoJ 
others)  shows  the  localization  of  function  (not  organs)  in  the  dt^rretit 
segments  of  the  cord: 

LoctiUzatiim  of  the  Functions  of  the  ^tujmenU  of  the  Spinal  V&rd. 


UTM; 


SKjOMENT. 

Flril  cervical. 


Second  nnd  third 
cervical. 


Fouztb  cerTicAl. 


Fifth  cervicAl. 


MrecLSk 
FlwOiK  lateralea. 
Kf  Plus  i^npitiii. 
AntirtiM  and  posticus. 
SkTno'hyoiil. 
SU*rno-thynti<l 

f^tLTfltl-niHMNild, 

Scjucnl  And  neck. 

Omivhyolil. 

Diaphnitpn. 

Dlnnhragm* 

Corflcu-bTaohlftlli, 
SupfnAUgr  h>n^8, 
Rh  umbo  id. 
Supra      and     ItilVA'Spl- 

DfUolit. 
Bkeps. 

Bnii:hiiili8  Anticue. 
Supiniitrvr  lonKii-^- 
Supinmor  l>rt»vls. 
Bl'l'P  niUHt'Iea  of  ahoiit- 

der-blnde. 
Rhomboid. 
Teres  minor. 
Pert  oralis       (davlcntar 

part), 
Scrratus  magnus. 


RsfLEX  AKD  CKMTIM. 


HypoekoiuM»m  m.  Sod- 
den inspiration  pro- 
diifrd  hy  sufblen  pn.**- 
Bnre  IjeiiViith  th*^  Inwer 
border  of  tlie  rihts. 

PupUlary  <f«iurtb  cervi- 
cal to  srfond  dorsal ». 
IMlHtntioriof  tbo  pupU 
prtHhu'tHl  by  irritation 
of  tlic  neck. 


Scapiitar  (fifth  cerrlcal 
to  nrKt  doTval).  Irrita- 
tion of  iikln  over  the 
scapula  produces  con- 
tnictl"n  of  tbe  ecap- 
nlwr  musicle* 

SitpiHtitfrr  ffmifH».  Tap- 
pinif  tbe  toiidon  of  tlue 
eiipiiiut^ir  lotiituB  pro- 
duce* llejclon  of  lor©- 
arto. 


BKtmMTmtL 


Back  of  bcAd  «D  wtmm 
and  neck.  «Occl|telli 
major.  oedfIMb  ■I' 
nor,  asricoWl^  mm- 
nu».  MiperffcfaaieA 
and  supcaclATlettlnJ 

Neok. 

Shoulder,  anl«rt*r  t^- 
fart' 

0«i4*r  arm.     (S 
rirular. 


tJtT,. 


rmi 
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Segment. 
Sixth  cerricaL 


Seyenth  ceryicaL 


Bighth  cervical. 


First  dorsal. 


Second  dorsal. 


Second  to  twelfth 
dorsal. 


Muscles. 

Deltoid. 

Biceps. 

Bracnialis  anticus. 

Subscapular. 

Pectoralis      (clavlcalar 

part). 
Serratus  magnus. 
Triceps. 
Pronators. 
Rhomboid. 
Latissimus  dorsi. 
Triceps  (long  head). 
Extensors  or  wrist  and 

fingers. 
Pronators  of  wrist. 
Flexors  of  wrist. 
Subscapular. 
Pectoralis  (costal  part). 
Serratus  masnus. 
Latissimus  oorsi. 
Teres  major. 

Triceps  (long  head). 
Flexors    of   wrist    and 

fingers. 
Intrinsic  hand-muscles. 

Extensors  of  thumb. 
Intrinsic  hand-muscles. 
Thenar  and  hypothenar 
muscles. 


First  lumbar. 
Second  lumbar. 

Third  lumbar. 
Fourth  lumbar. 

Fifth  lumbar. 


First  and  second 
sacral. 


Third,  fourth, and 
fifth  sacraL 


Reflex  and  Cemteks. 

Triceps  (fifth  to  sixth 
cervical).  Tapping  el- 
bow tendon  produces 
extension  of  forearm. 

Posterior  wrist  (sixth  to 
eighth  cervical).  Tap- 
ping tendons  causes 
extension  of  tne  hand. 


Anterior  wrist  (seventh  to 
eighth  cervical).  Tap- 
ping anterior  tendons 
causes  flexion  of  wrist. 

Palffiar  (seventh  cervical 
to  first  dorsal).  Strok- 
ing the  palm  causes 
closure  oi  the  fingers. 


Muscles  of  back  and  ab- 
domen. 
Erectores  spinsB. 


None. 


Vastus  intemns. 


Sartorius;  adductors  of 

thigh. 
Flexors  of  thigh. 
Extensors  of  knee. 
Abductors  of  thigh. 


Outward  rotators. 
Flexors  of  knee. 
Flexors  of  ankle. 
Peronei. 
Extensors  of  toes. 


Calf-muscles. 

Glutei. 

Peronei. 

Extensors  of  ankle. 

Small  muscles  of  foot. 

Perineal. 

Muscles  of  bladder,  rec- 
tum, and  external 
genitals. 


Epigastric  (fourth  to  sev- 
enth dorsal).  Tickling 
mammary  region 
causes  retraction  of 
the  epigastrium. 

Abdominal  (seventh  to 
eleventh  dorsal). 
Stroking  side  of  ab- 
domen causes  retrac- 
tion of  belly. 

Vaso-motor  centers.  Sec- 
ond dorsal  to  second 
lumbar. 

Cremasteric  (first  to  third 
lumbar).  Stroking  in- 
ner thigh  causes  re- 
traction of  scrotum. 

Patellar.  Striking  pa- 
tellar tendon  causes 
extension  of  the  leg. 


Gluteal  (fourth  to  fifth 
lumbar).  Stroking 
buttock  causes  dimp- 
ling in  fold  of  buttock. 

Achilles  tendjyii.  Over- 
extension causes  rapid 
flexion  of  ankle,  called 
arUcle-doniis. 


Plantar  (fifth  lumbar  to 
second  sacral).  Tick- 
ling sole  of  foot  causes 
flexion  of  toes  and 
retraction  of  leg. 

Genital  center. 

Vesical  center. 

Anal  center. 


Sensation. 

Outer  side  and  fh)nt  of 
forearm. 

Back    of   hand,    radial 
distribution. 

(Chiefly  external  cu- 
taneous, internal  cu- 
taneous, radial.) 


Radial  distribution  in 
the  hand. 

Median  distribution  in 
the  palm,  thumb,  in- 
dex, and  one  half  of 
the  middle  finger. 

(External  cutane- 
ous, internal  cutane- 
ous, radial,  median, 
posterior  spinal 
branches.) 

Ulnar  area  of  hand, 
back,  and  palm,  in- 
ner border  or  forearm. 
(Internal  cutaneous, 
ulnar.) 

Chiefiy  Inner  side  of 
forearm  and  arm  to 
near  the  axilla. 

(Chiefly  internal 
cutaneous  and  nerve 
of  Wrisberg  or  1  e  s  s- 
er  internal  cutane- 
ous) 

Inner  side  of  arm  near 
to  and  in  the  axilla. 
( Intercosto-humeral.} 

Skin  of  the  chest  and  ab- 
domen, in  bands  run- 
ning  around  and 
downward,  corre- 
sponding to  spinal 
nerves. 

Upper  gluteal  region. 
(Intercostnls  and  dor- 
sal posterior  nerves.) 


Skin  over  groin  and 
front  of  scrotum.  (Ilio- 
hypogastric, ilio- in- 
guinal.) 

Outer  side  and  upper 
front  of  thigh.  Lum- 
bar region.  (Genito- 
crural,  external  cuta- 
neous.) 

Front  and  outer  side  of 
thigh.  Inner  side  of 
leg  and  foot. 

Inner  side  of  thigh,  leg, 
and  foot.  (Internal 
cutaneous,  long  sa- 
phenous, obturator.) 

Back  of  thigh  and 
outer  side  of  leg  and 
ankle  :  sole  ;  dorsum 
of  foot.  (External 
popliteal,  external 
saphenous,  musculo- 
cutaneous, plantar.) 

Back  of  buttock  and 
thigh,  side  of  leg  and 
ankle:  sole;  dorsum 
of  foot. 

Circumanal  region, 
anus,  rectum,  penis, 
urethra,  vagina,  per- 
ineum. 

(Small  sciatic,  pudic, 
inferior  hemorrhoidal, 
inferior  pudendal.) 
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To  the  foregoing  table,  which  illustrates  spinal  localization,  should 
be  added  another,  showing  what  functions  reside  in  the  pons  and  mednlli. 
as  follows : 


NUCLKI. 
III. 

IV. 


Sphincter  iris.    Ciliary  muaolea. 

Levator  palpebne  superioris.    Rectos  intemos  (in  conTorgenoe). 
Rectus  superior.     Rectus  inferior. 
Obliquus  inferior. 
Obliquus  superior. 
(Upper  facial  group.) 


( (Associated  movement  of  levator  ptlpebok) 
'  ( Muscles  of  lower  jaw. 


( Rectus  externus.    Rectus 
VI.  i     inter,  of  opposite  side 
[     in  lateral  movements. 

VII. — Facial  muscles. 

,  ,r          r    •  1             \  IX.  (  Muscles  of  pharynx. 

XII.  I  (J^^T  ^"^'"J^  ^""^'^  X.  \  Muscles  of  esopfiagus. 

1  Muscles  of  tongue.  ^I.  \  Muscles  of  laryxixT 

Cerebrum. — The  cortex  of  the  cerebrum  is  composed  of  the  foDoi- 
ing  layers ;  considerable  variation,  however,  exists  in  the  stmctore  i 
the  cortex  in  different  parts  of  the  brain : 

CV\  Neurogliar  layer. 

(2)  Molecular  layer,  composed  of — 

a.  Horizontal  fibers  of  KoUiker  and  Exner ; 

b.  Polygonal  cells ; 

c.  Fusiform  cells ; 

d.  Triangular  cells. 

(8)  Small  pyramidal  cell-layer. 

{4S  Large  pyramidal  cell-layer,  or  layer  of  psychic  cells  of  CajiL 
lo)  Polymorphous  layer. 
(6)  Fusiform  cell-layer. 

The  white  matter  of  the  cerebral  hemispheres  is  made  up  of  mednl- 
lated  nerve-fibers  that  arrange  themselves  in  the  following  groups : 

Projection-fibers. 

Association-fibers. 

(a)  Connecting  various  parts  of  the  same  hemisphere : 
Short  or  arcuate  fibers ; 

Long  association-fibers. 

(b)  Connecting  opposite  hemispheres  : 

Commissural  fibers. 

(3)  Terminal  fibers. 

The  projection-fibers  have  been  divided  into  the  cortico-afferent  and 
the  cortico-efferent,  the  former  being  chiefly  sensory  and  the  Utter 
chiefly  motor.  The  pyramidal  fibers  have  already  been  described,  inl 
these  constitute  the  main  part  of  the  cortico-afferent  group.  They  tike 
origin  in  the  psychic  cells  of  Cajal,  and  possibly  from  the  small  pyra- 
midal and  polymorphic  cells  also  ;  they  then  pass  as  part  of  the  corona 
radiata  tliroutrh  the  internal  capsule,  the  foot  of  the  cms  cerebri,  the 
pyramids  of  the  medulla,  and  the  anterior  and  lateral  columns  of  thf 
cord.  In  their  course  collaterals  arc  given  off,  some  of  which  pa>s 
through  the  corpus  callosum  to  be  distributed  in  the  cortex  of  theoppi>- 
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Bite  hemispliere.  Others  traverae  tbe  anterior  commissure.  Both  these 
sets  of  collaterals  are  really  commi^siiral  fibers.  Some  of  the  collat- 
erals terminate  in  rektion  with  cells  of  the  Lasal  ganglia. 

The  course  of  these  efferent  fibers  hat*  been  aseertained  almost  solely 
througb  researches  along  pathologic  linea.  It  is  manifestly  more  diffi- 
cult to  trace  the  afferent  fibers,  as  tbeir  presiding  cells  are  more  distant. 
The  ascending  fibers  of  tbc  antcro-lateral  columns  of  tbe  cord  termi- 
nate in  the  gray  masses  known  as  the  nucleus  mag^no-ceUularis  diffueus 
of  Kolliker. 

The  association-fibers  connecting  parts  of  the  same  hemisphere  are 
both  short  and  long,  the  short  or  arcuate  fibers  connecting  adjacent 
convolutions^  while  the  long  ones  bring  into  relation  more  distant  parts 
of  the  cortex. 

The  long  fibers  course  in  definite  groups  to  which  special  names  have 
been  given,  such  as  the  uncinate  fasciculus,  superior  and  inferior  longi-* 
tudinal  fasciculi,  perpendicular  fasciculus,  cingulum  fornix,  fimbria,  and 
bundle  of  Vicq  d'Azyr. 

The  association-fibers  connecting  the  cerebral  hemispheres  are  known 
as  commissural  fibers.  They  are  the  fibers  of  the  corpus  callosum  and 
of  the  anterior  commissure.  Their  exact  origin  and  termination  have 
never  been  ascertained,  but  it  is  believed  that  they  unite  symmetric 
cortical  areas  and  consist  of  both  axons  and  collaterals.  It  is  supposed 
that  they  spring  chiefly  from  the  small  pyramidal  cells  of  the  cortex,  and 
that  after  crossing  the  commissural  bridge  they  divide  and  spread  out  in 
a  fan-shaped  arrangement  over  wide  areas.  Tbe  anterior  commissure 
connects  the  opposite  temporal  and  occipital  regions  and  olfactory 
lobes ;  other  parts  of  the  cortex  are  related  through  the  corpus  cal- 
losum. 

The  terminal  fibers  are  cortico-afferent  fibers.  These  various  fibers 
are  the  pathways  for  the  conduction  of  nervous  impulses  to  those  regions 
of  the  cortex  that  preside  over  sensory,  special  sense,  psychic,  and 
motor  functions. 

Mills  says:  "  Too  much  stress  is  laid  upon  motor  and  sensory  cells* 
The  great  function  of  all  cells  is  trophic.  Cells  in  sensory  nerves  do 
not  feel,  nor  do  they  originate,  sensation  ;  neither  do  motor  cells  spon- 
taneously generate  motion.  Tbey  are  simply  bodies  placed  in  the  great 
sensori-motor  mantle  to  administer  to  the  nutritive  functions  of  the 
fibers  which  convey  sensory  and  motor  impressions.**  These  motor  ear- 
Ural  centers  are  not  sharply  delimited,  but  overlie  one  another  (vide 
Fig.  68). 

An  area  exists  in  each  center,  stimulation  of  which  produces  mare 
marked  results  than  stimulation  of  any  other  part  of  tbe  same  center. 
From  this  pmint  the  response  to  stimulation  becomes  progressively  less 
as  the  periphery  of  the  area  is  approached,  until  a  spot  is  reached  where 
two  sets  of  results  are  manifesr,  due  to  the  overlapping  of  adjoining 
areas.  Many  observers  discredit  the  idea  that  distinct  motor  centers 
exist,  and  believe  that  muscle  and  tactile  sense-areas  coincide  in  part 
or  wholly  with  the  motor  region.  This  is  probably  true,  and  has  tbe 
endorsement  of  such  men  as  Ilitzig,  Fritsch.  and  Horsley,  who  claim  that 
tactile  and  muscular  sense  are  represented  to  a  slight  degree  in  the 
motor  region,     Owing  to  extensive  sensory  compensation,  however,  very 
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little  disturbance  of  a  sensory  nature  is  manifest  in  lesions  involving  tlie 
motor  cortex.  Some  dulness  in  the  paralyzed  extremities  is  preseDt 
Perhaps  the  best  confirmation  of  this  view  is  had  in  those  cases  of  epi- 
leptiform convulsions  that  are  preceded  by  a  sensory  aura.  Othen  be- 
lieve  the  motor  zone  to  be  distinct,  but  do  not  regard  it  as  being  spmh 
taneously  motor.  Ferrier  believes  that  the  motor  zone,  though  anatoa- 
ically  separate,  is  both  functionally  and  organically  connected  with  the 


Fig.  68.— Dia^am  of  the  cortical  centers  and  areas  of  representation  on  the  lateral  aspect  U  tk 

hemicerebrum  (Mills). 

sensory.  He  further  believes  that  association-fibers  carry  impulses  ftoa 
the  sensory  to  the  motor  regions 

Some  observers  have  experimentally  severed  these  connective  fibersw 
with  resulting  paralysis,  though  electric  stimulation  of  the  motor  wr- 
tex  showed  both  it  and  the  projection-tracts  to  be  intact. 

Sensory  Cortical  Area. — Owing  to  the  extensive  compensation  of  sen- 
sory fibers,  by  means  of  which  each  side  of  the  brain  sends  fibers  to  K>th 
sides  of  the  body,  it  is  impossible  to  map  out  the  center  with  precision. 

It  is  generally  believed,  for  reasons  already  stated,  that  the  central 
convolutions  (motor  area)  contain  muscular  and  tactile  sensory  function? 
These  arc  also  spread  out  over  the  parietal  lobe,  and  it  is  possible,  in- 
deed probable,  that  the  sensory  zone  extends  to  the  mesial  surface  of 
the  hemisphere,  as  does  the  motor  area.  That  this  is  the  chief  sensory 
center,  as  claimed  by  some  observers,  is,  however,  very  questionable. 

From  the  cuneus,  fibers  pass  to  the  pulvinar,  forming  an  optic  ra«ii»- 
tion  of  the  Gratiolet.  From  the  pulvinar  they  apparently  pass  t'»  the 
external  geniculate  bodies,  and  thence  to  the  anterior  corpus  quailrigt'tui- 
num.  The  optic  tracts  arise  by  two  roots  that  curve  roun<l  the  cru-sta 
on  either  8i<le  an<l  unite  immediately  in  front  of  the  tuber  cinfr»*um. 
Fibers  from  the  two  tracts  pass  to  the  homologous  sides  of  both  retina-: 
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therefore  the  lesions  posterior  to  the  ehiasm  give  rise  to  blindness  of 
half  of  the  retina  on  the   jiaine  side. 

Vkunl  Centers, — The  exaet  center  for  ordinary  vision  i^  in  the  cor- 
tex of  the  oceipita!  lobe  of  the  inner  surface  in  the  region  of  the  calca- 
rine  fissure.  A  higher  center  exists,  probably  located  in  the  angular 
gyrus,  and  a  lesion  of  which  produces  mind-blindness:  this  is  a  condi- 
tion in  which  vision  is  not  lost,  but  the  seen  objects  are  not  recognized 
by  the  individual.  Ferrier  says  tiuit  a  lesion  in  this  repon  sometimes 
gives  rise  to  crossed  amblyopia.  The  eye  opposite  to  the  lesions  is  chiefly 
affected,  though  vision  is  also  restricted  in  the  eye  on  the  same  side  of 
the  lesion  (visual  tract). 

Olfactortf  Center, — This  is  located  in  the  anterior  part  of  the  uncinate 
convolution,  on  the  inner  surface  of  the  temporal  lobe.  It  is  possible, 
too»  that  fibers  pass  from  this  region  throui^^h  the  anterior  commissure  to 
the  cortex  of  the  opposite  hemisphere. 

Anditorif  Center. — ^A  lesion  in  the  po^?terior  part  of  the  first  temporal 
convolution  produces  a  deafness  in  the  opposite  ear  that  is  transient  in  cha- 
racter, owing  to  compensation.  Bilateral  lesions  produce  complete  deaf- 
ness* Mind-deafness,  or  an  inability  to  understand  spoken  words,  has 
resulted  from  a  lesion  in  the  first  temporal  convolution  of  the  left  side. 

Speeeh  Cefder. — The  articulate  speech  center  is  located  in  the  poste- 
rior part  of  the  left  third  or  inft-rior  frontal  convolution,  and  in  the  ad- 
jacent part  of  the  ascending  frontal  in  right-handed  people  (but  on  the 
right  side  in  left-handed  persons). 

It  is  not  known  exactly  what  part  the  island  of  Reil  plays  in  articu- 
late speech.  Word-blindne.ss  results  from  a  lesion  in  the  angular  gyrus. 
Word-deafness  results  from  a  lesion  iu  the  posterior  jiart  of  the  first  left 
temporal  convolution. 

Taste  Center. — The  area  of  cortical  repreaentation  is  unknown.  By 
some  it  is  located  in  the  gyrus  hippocampus. 

Pmiehic  Centers. — It  is  possible  tliat  the  frontal  lobes,  anterior  to 
the  precentral  fissure,  contain  the  psychic  centers.  Such  extensive 
eompensation  probably  exists  that  no  onlinary  lesion  protluces  mental 
aberration,  but  these  centers  are  pndiahly  represented  by  the  whole  cortex. 

The  Cereljelluill-t— The  cerebellum,  like  the  cerebrum*  consists  of 
a  cortical  layer  of  gray  substance,  within  which  is  the  medulla  or  white 
Bfiatter.  The  hitter  in  torn  encloses  snmt'  gray  nuclei.  The  cortex  is 
made  up  of  two  layers:  (1)  The  outer  or  molecular  layer,  and  (2)  The 
inner  or  granuhtr  layer. 

At  the  junction  of  these  is  found  a  layer  of  large  cells,  the  cells  of 
Purkinje,  and  from  the  upper  part  of  the  latter  spring  two  or  more  mul- 
ti branching  protoplasmic  processes.  The  medulla  contains  both  corti co- 
afferent  and  corti  co-eft  erent  fibers.  Part  of  the  afferent  paths  divide 
after  entering  the  medulla,  and  the  brnncbes  end  in  relation  with  the 
tufts  of  Purkinje's  eells,  Cajai  has  ciiUed  tliese  the  srantlent  or  eiimh- 
infi  fibers.  The  afferent  fibers  to  tlie  granule-cells  of  the  inner  layer 
have  irregular  protoplasmic  thickenings  upon  them,  and  suggested  to 
Cajal  the  name  of  '^  mossy  fibers.''  He  looked  tipon  them  as  the  termina- 
tions of  the  cerebellar  tracts  of  the  cr^rd-  The  eiferent  fibers  run  to  the 
cerebrum,  pons,  medulla,  and  basal  ganglia. 
I  The  function  of  the  cerebellum  is  that  of  coordination.      Fibers  pass 
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from  its  cortex  to  that  of  the  cerebrum,  and  vice  vergd.  The  imprettions 
derived  from  the  cerebrum  are  believed  to  be  inhibitory. 

Peripheral  impressions  reach  the  cerebellum  through  the  direct  cere- 
bellar tracts  of  the  lateral  columns  of  the  cord,  and  also  from  fibers  de- 
rived from  cells  in  the  nuclei  of  the  columns  of  GoU  and  Bnrdach. 

Motor  impulses  run  from  the  cerebellar  cortex  to  the  motor  region 
of  the  cerebral  cortex  by  way  either  of  the  superior  or  middle  peduncle, 
also  by  way  of  the  inferior  peduncle  (restiform  body)  to  the  multipolar 
ganglion-cells  of  the  anterior  horns. 

QBNBRAIi  AND  TOPICAL  DIAQNOSIS. 

Nervous  diseases  are  usually  spoken  of  either  as  being  fumetmd 
or  organic ;  but,  as  our  methods  of  research  become  more  refined  aad 
our  technic  more  perfect,  the  breach  between  these  two  groups  is  beiof 
gradually  but  perceptibly  lessened. 

Granting  tnis,  they  all  really  become  organic  diseases,  though  soae 
in  which  neither  macroscopic  nor  microscopic  change  has  ever  bcei 
discovered  are  called  functional  for  the  sake  of  convenience. 

Organic  nenrous  diseases  may  be  produced  by  two  types  of  lesions: 

1.  Irritative^  causing  an  increase  of  function,  continuous  or  intff- 
mittent.  2.  Destmctivej  resulting  in  paralysis  of  motion  or  sennM. 
or  both. 

Irritative  lesions  are  prone  to  become  destructive  in  course  of  vat 
They  may  be  operative  in  the  upper  segment,  which  includes  the  Vna 
and  fibers  leading  to  or  from  it  as  far  as  the  ganglion-cells  of  the  cori; 
or  in  the  lower  segment,  including  the  multipolar  ganglion-cells  of  de 
anterior  horn,  together  with  the  peripheral  motor  and  sensory  nerrcs. 

When  a  complete  pathway  is  involved  a  systemic  disease  is  said  v>^ 
produced.  When  two  or  more  paths  or  neuron  complexes  are  fianL- 
taneously  involved  combined  systemic  disease  results. 

Brain-lesiona  may  be  (a)  focal  or  (6)  difi'use.  Cord-lesion*  art*  r:*i«r 
(a)  transverse,  (b)  focal,  or  (c)  insular  (a  series  of  foci). 

Cord-lesions  result  in  ascending  or  descending  degeneration,  ti*  it- 
structive  process  travelling,  as  a  rule,  in  the  direction  in  which  lar-ik* 
are  normally  transmitted.  In  the  fillet  degeneration  mav  exteiii  s:  f 
down. 

The  theory  has  been  advanced  that  the  vulnerability  of  thr  Tr»r&  ( 
the  spinal  axis  is  in  direct  proportion  to  the  degree  of  their  TLitr,*^ 
activity  ;  lionce  the  reflex  (sensory  and  pyramidal)  tracts  are  rt-r*  \^^' 
to  degt'iioratt'  un<K»r  nutritional  disturbances  or  toxic  j»r» •OK-s.?-r*  :iii 
oilier  parts. 

It  lias  been  suppose<l  that  the  tardy  ravelination  of  :•■»  t''*- 
midal  tracts  predisposes  to  various  nervous  maladies,  and  parrirLiir'^ » 
those  of  a  eoiivulsive  type.  The  following  may  be  accepteil  a^  %  r-^-^ 
rule:  the  motor-nervous  system  is  the  last  to  develop,  thr  f-riC  ".  •'^^ 
and  the  last  to  regain,  its  function  ;  while  the  sensory  nerv.:.::>  •-*-..*  • 
the  first  to  develop,  the  last  to  lose,  and  the  first  to  regain,  ::f  f^it  o- 
In  making  a  diagnosis  it  is,  therefore,  of  the  utmost  im|»f»nai.:^  "  t-'  " 
determine  the  locality  and  extent  of  the  morbid  process,  an-i  :  k'--*''*^ 
whether  the  lesion  is  a  focal  or  systemic  one.     The  sym{it«»s.fc'  ••  ,r   ' 
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systemic  diseases  is  pretty  eoniitant,  and,  except  in  their  vt^ry  iucipiency, 
they  are  usually  not  difficult  of  diagnosis.  The  syiDptoms  of  focal  dis- 
eases^ on  the  other  hand,  vary,  of  necessity,  according  to  the  location 
of  the  fticus.  They  are  often  difficult  and  at  times  impossihle  to  diag- 
nose. Especially  is  this  true  of  lesions  occurring  in  the  frontal  lobes 
of  the  cerebrum >  in   the  basal  gaoglia,  and   in   the  cerebellum. 

Since  the  study  of  the  motor  centers  and  tracts  has  been  pursued 
with  so  much  more  success  than  that  of  the  sensory  system,  positive  or 
negative  motor  phenomena  occurring  in  the  course  of  nervous  diseases 
furnish  us  with  much  more  valuable  information  than  do  sensory  mank 
fes  tat  ions* 

Further,  motor  symptoms  are  objective,  and  consequently  appeal  to 
us  in  a  much  greater  degree  than  the  sensory  symptoms,  which  are 
purely  subjective,  and  the  elicitation  of  which  depends  so  much  upon 
the  mental  capability  of  the  patient. 

Irritative  motor-lesions  produce,  according  to  the  degree  of  irritation, 
either  fibrillary  muscular  twitch ings  or  mild  or  severe  convulsions,  tonio 
or  clonic  in  character. 

Destructive  motor-lesions,  according  to  their  extent,  produce  mere 
muscular  weakness,  paresis,  or  actual  paralysis  of  a  single  muscle, 
groups  of  muscles,  or  of  the  entire  musculature  of  orit*  nr  more  limbs* 

Irritative  sensory  lesions  give  rise  to  neuralgia,  hyperesthesia,  or 
hypera1gL»sia. 

Destructive  sensory  lesions  cause  a  more  or  less  complete  absence  of 
sensation,  as  analgesia,  anesthesia,  or  loss  of  temperature-sense. 

Upper-Segment  or  Upper-ittfittem  Dhefutn. — A  lesion  occurring  in  the 
motor  pathway  anywhere  bet\vt»en  the  cortex  iind  the  multijtolar  cells 
of  the  anterior  horns  (but  not  ineludiug  the  bitter)  gives  rise  to  the 
following  symptom-complex  :  Loss  of  iiRition,  both  automatic  and  vo- 
litional, and  chiefly  on  the  side  of  the  body  opposite  to  the  lesion,  tliough, 
if  carefully  sought  for,  some  paresis  will  be  found  on  the  same  side  a8 
the  lesion,  due  to  the  fact  that  each  motor  cortex  gu)iplies  both  sides  of 
the  body,  though  most  of  the  fibers  cross  to  the  opjiosite  side. 

The  paralysis  is  spastic  in  type,  flaccidity  never  being  present.  The 
muscles  resist  passive  movements,  showing  that  their  tone  is  increased. 
This  is  relative,  and  is  due  to  the  removal  of  cerebral  inhibition,  which 
allows  the  lower  centers  free  play.  They  also  tend  to  undergo  shorten- 
ing, and  contractures  result.  Re  Hexes  are  increased  chiefly  on  the  side 
opposite  the  lesion,  but  also  on  the  same  side,  the  increase  being  the 
result  of  the  removal  of  cerebral  influences.  The  bilateral  character  is 
due  to  the  manner  of  crossing  of  the  fibers,  a  unilateral  cortical  lesion 
giving  rise  to  bilateral  degeneration  in  the  cord. 

Owing  to  inactivity,  the  muscles  of  the  paralyzed  members  undergo 
a  more  or  less  marked  atrophy,  though  there  are  no  degenerative 
changes,  since  the  neuron  bodies  are  intact.  For  the  same  reason  the 
response  to  electric  stimulation  is  not  interfered  with. 

An  irritative  lesion  of  this  upper  system,  particularly  when  operative 
in  or  upon  the  cortical  region,  gives  rise  to  tonic  or  clonic  convulsive 
movements.  When  the  lesion  is  localized  to  a  single  center,  focal  or  so- 
called  Jacksonian  epilepsy  results.  The  cortex  is  wonderfuliy  tolerant, 
when  the  lesion  is  of  gradual  onset  and  the  parts  accommodate  them-- 

65 


m 


'-1* 


\r:;-.-5_ 


■  X  r^A       •  "^i  '^ 


.-,■      1.. 


ft..'^t't    f..f,'':r:.   •/-.    ■-.    't*    Mvl*.^  V  •'  ■'»    '  "' . ' 


ACUTE  ASCENDING  PARALYSIS, 


1027 


streptococci  were  obtained  from  the  cord  at  various  levels,  but  they 
were  non-pathogenic  for  the  rabbit.  R.  and  F.  Scliultze  and  Sinkler 
have  also  reported  cases  in  which  tlie  only  postmortem  lesion  was  mye- 
litis, yet,  as  stated,  the  majority  of  observers  believe  it  to  be  a  neuritis. 
That  it  is  primarily  due  to  some  toxemia,  however,  as  originally  claimed 
bj  Westplial,  cannot  be  gainsaid.  The  prodromes,  when  present,  are 
suggestive,  and  the  enlargement  of  the  spleen,  which  is  a  constant  con- 
comitant, and  more  rarely  the  lymphatic  enlargement  and  albuminuria, 
are  all  confirmatory.  Tbat  tlie  poison  should  have  a  selective  tendency, 
since  the  nervous  involvement  is  cbielly  or  solely  motor,  is  not  uniijue. 
We  meet  with  toxic  paralysis  of  the  motor  muscles  of  the  eye,  also  with 
leati-palsy. 

Etiology. — No  definite  cause  is  known.  It  has  followed  cold  and 
exposure,  traumatism,  and  the  infectious  fevers,  including  influenxa, 
Remlinger^s  case,  quoted  above,  followed  malaria.  It  occurs  in  males 
chiefly  b€»tween  twenty  and  forty  years. 

Symptoms* — In  the  most  acute  cases  there  are  practically  no  pro- 
dromal symptoms  other  than  malaise  and  possibly  chilly  sensations. 
Weakness,  followed  in  a  few  liours  or  a  day  or  two  by  paralysis,  de- 
velops in  the  lower  extremities,  (hie  may  be  involved  a  few  hours 
earlier  than  the  other.  It  spreads  townrd,  and  soon  involves,  the  trunk 
also,  and  in  quick  succession  tbe  arms.  The  third  an<l  usually  fatal 
stage  13  reached  when  bulbar  symptoms  develop.  Very  rarely  the 
upper  extremities  may  he  first  attacked.  Death  may  occur  in  forty- 
eight  hours.  The  paralysis  is  a  flaccid  one  ;  the  muscles  can  be  passively 
moved  without  offering  any  resistance.  Wasting  sets  in,  but  no  electric 
changes.  In  less  acute  cases  a  decided  febrile  stage  precedes  the  onset 
of  paralysis,  chills,  fever,  mahiise,  and  possibly  formication  or  even  sharp 
pain.  In  any  case  the  later  symptoms  are  pre-eminently  or  solely  motor. 
Sensory  symptoms  when  present  are  very  slight  Sensation  may  he 
delayed,  and  the  reflexes  are  generally  absent;  accordingly,  there  is 
edema  or  sweating.  The  bladder  and  rectum  are  not  implicated,  nor 
do  bed-sores  develop.  As  stated,  when  the  bnlb  is  attacked  death  gen- 
erally follows,  due  to  cardiac  or  respiratory  failure  or  to  interference 
with  deglutition.     There  are  no  cerebral  symptoms. 

Conrse- — ^Death  may  occur  in  from  forty-eight  hours  to  a  few  weeks. 
A  few  cases  of  recovery  have  been  reported,  however,  in  some  of  which 
paralysis  had  been  widespread,  even  rt-aching  the  bulb,  judging  from  the 
labored  respiration.  When  improvement  takes  place,  it  dot*s  so  in  the 
reverse  order  to  the  onset,  so  that  the  part  last  affected  is  the  first  to 
recover.      It  is  much  slower  than  the  invasion. 

Diagnosis. — The  rapid  onset  of  a  paralysis  that  usually  ascends, 
the  relaxation  of  the  muscles,  slight  wasting,  if  any,  and  the  absence  of 
electric  changes  and  of  sensory  symptoms,  with  or  without  fever,  servo 
to  make  the  diagnosis,  and  to  distinguish  Landry's  disease  from  polio- 
myelitis, neuritis,  and  spinal  tiemorrhage.  For  the  differential  diagnosis 
between  Landry's  paralysis  and  acute  myelitis,  see  page  1072. 

Prognosis, — Always  grave,  particularly  if  bulbar  symptoms  occur, 
and  especially  if  they  appear  early. 

The  treatment  is  essentially  the  same  as  that  for  any  acute  disease 
of  the  cord  or  nerves*—/,  e*  rest,  freedom  from  all  excitement  or  worry, 
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moderate  purgation  and  diaphoresis ;  ergot,  belladonna,  and  iodids  in- 
ternally. Should  the  patient  survive,  electricity  and  massage  should  be 
administered. 


NEUUITIS. 


Definition. — An  inflammation  of  a  nerve  or  of  its  fibrous  envelope. 

Pathology. — A  true  neuritis  is  almost  always  an  inflammation  of  tiie 
nerve-sheath  or  of  the  septa  between  the  fasciculi,  and  osnally  b^ins  m 
a  perineuritis.  The  so-called  parenchymatous  neuritis  is  really  a  degen- 
erative process  ;  it  is  prone  to  follow  neuritis,  the  result  of  excessive  or 
prolonged  irritation  or  from  pressure  by  the  products  of  inflammatioiL 
The  sheath  becomes  hyperemic  and  the  seat  of  a  round-cell  infiltntioD. 
The  affected  nerve  becomes  red  and  swollen. 

We  may  have  n,  perineuritis  or  an  interstitial  neuritis.  Again,  these 
may  he  focal  or  diffuse  {disseminated)^  involving  limited  patches  or  con- 
tinuous areas  of  a  nerve.  Finally,  many  nerves  may  be  simaltaneondy 
affected,  constituting  a  multiple  neuritis.  In  the  parencbymatoiis  fixn 
the  ordinary  signs  of  inflammation  are  absent.  The  nuclei  of  the  sheatk 
increase  in  size  and  number,  and  the  protoplasm  about  them  increases  ii 
amount.  The  white  substance  of  Schwann  becomes .  segmented,  bmki 
up  into  droplets,  then  becomes  granular  and  fatty,  and  is  finally  tb- 
sorbed.  The  axis-cylinder  becomes  discontinuous  at  the  site  of  disorgan- 
ization of  the  myelin.  Ultimately,  there  may  be  seen  scattered  prooii- 
cuously  among  the  more  or  less  healthy  fibers  the  withered  nerve-shettln 
containing  many  nuclei,  some  granular  debris,  and  pigment.  Occasion- 
ally fatty  aggregations  occur  along  the  nerve.  Leyden  has  termed  tkii 
condition  lipomatous  neuritis^  but  it  is  not  worthy  of  a  special  name,  as 
it  is  only  a  stage  in  the  ordinary  degenerative  process. 

Pareuchymatous  degeneration  is  similar  to  the  secondary  or  Walleritn 
degeneration  previously  mentioned.  It  is  the  chief  lesion  in  multipk 
neuritis,  though  in  this  disease  changes  have  also  been  found  in  the  mul- 
tipolar ganglion-cells  of  the  anterior  horns. 

Btiology. — (a)  Focal  neuritis  may  be  due  to— (1)  Exposure  or  cold 
(the  so-called  rheumatic  neuritis),  (2)  Extension  of  inflammation  from 
neighboring  parts.  (3)  Traumatism — wounds,  compression,  excessiTf 
stretching  resulting  from  fractures  or  dislocation.  (4)  Microbic  tod 
autogenetic  poisons. 

(b)  Multiple  neuritis  may  be  due  to— (1)  Poisons  of  extrinsic  origin 
— alcohol,  carbon  bisulfid,  lead,  arsenic,  mercury,  ether.  (2)  Poisons 
resulting  from  the  infectious  fevers  (typhoid,  diphtheria,  variola,  typhus, 
leprosy,  beri-beri,  measles,  syphilis,  tuberculosis,  septicemia,  malaria,  in- 
fluenza). (3)  Cachexias,  anemia,  carcinoma.  (4)  Auto-intoxication,  (o) 
Cases  arise  in  which  no  definite  cause  can  be  ascertained  ;  these  are  Uie 
so-called  idiopathic  or  spontaneous  cases. 

Symptoms. — {a)  Focal  Neuritis. — In  localized  neuritis  the  symptoms 
vary  according  to  the  function  of  the  nerve  involved.  In  the  case  of  a 
sensory  nerve  there  will  be  pain,  usually  of  a  boring  or  shooting  charac- 
ter, along  its  course  and  distribution.  There  will  be  also  tenderness  on 
pressure  along  the  nerve,  and  especially  at  its  points  of  emergence  frum 
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bony  canals.  Weir  Mitchell  believes  thia  to  be  due  to  irritation  of  the 
nerri  nervorum.  The  skin  is  generally  hyperesthetic  (thoogh  tactile 
sensation  is  often  lowered),  reddened,  sometimes  edematous,  and  local 
sweatings  may  occur.  In  the  more  chronic  cases  trophic  symptoms 
eventually  arise,  as  glossiness  of  the  skin  and  an  impaired  growth  of 
the  nails.  When  a  motor  nerve  bears  the  brunt  of  the  attack,  mus- 
cular twitchings  will  be  observed  in  the  area  supplied  by  the  alTected 
nerve,  This  is  soon  followed  by  more  or  less  impairment  of  motion, 
even  amounting  to  paralysis :  sometimes  contractures  occur,  and  ulti- 
mately wasting  of  the  muscles,  and  even  reactions  of  degeneration,  take 
place.  When  both  motor  and  sensory  nerves  are  simultaneously  in- 
volved the  symptoms  will  necessarily  partake  of  a  mixed  character.  The 
constitutional  symptoms  are,  as  a  rule,  of  little  momeDt. 

(A)  Multiple  neuritis  is  an  involvement  of  the  peripheral  nerves  ia 
various  parts  of  the  body,  affected  simultaneously  or  in  quick  succession, 
and  due  to  endogenous  or  exogenous  poisons.  Lettsom's  paper,  pub- 
lished in  1789,  embodied  the  first  description  of  the  disease. 

Among  cases  due  to  poisons  of  extrinsic  origin  is  alroholie  neuritis. 
In  1822,  James  Jackson  of  Boston  clearly  gave  its  clinical  history, 
though  Dumesnil  in  1864  was  the  first  to  publish  the  result  of  an  autopsy 
upon  a  case.  Other  pioneers  were  Ley  den.  Buzzard,  and  Ross.  Thia 
is  the  most  common  type  of  multiple  neuritis,  and  occurs  oftener  among 
women  than  men.  It  results  from  spirit-drinking  in  moileratc  amounts 
and  continued  over  a  long  time.  The  onset  is  generally  slow,  being 
preceded  by  gastric  catarrh,  insomnia,  tingling  of  the  extremities,  a 
rapid,  weak  heart,  and  a  tendency  to  sweating  on  exertion.  Some  mus- 
cular twitching  and  paresis  may  exist  contemporaneously,  but  the  loss 
of  power  soon  becomes  more  marked— first  in  the  lower  and  then  in  the 
upper  extremities,  the  extensors  being  chiefly  affected.  Wrist-drop  and 
foot-drop  follow.  Occasionally  paraplegia  and,  more  rarely  still,  a  loss 
of  control  of  the  bladder  and  rectum  take  place.  Fever  is  rarely  pres- 
ent. Sensory  symptoms  may  vary  from  the  tingling  or  numbness 
already  noted  to  burning  or  boring  pains  of  great  severity.  The  skin 
is  hyperesthetic  at  first,  at  all  events.  Later,  paresthesia  develops,  with 
anesthesia  and  a  more  €r  less  decided  loss  of  muscular  sense.  The  mus- 
cles are  tender  when  touched* 

The  cutaneous  reflexes  are  preserved  unless  the  anesthesia  is  marked* 
The  knee-jerks  are  generally  lost,  though  exceptionally  tbey  may  be  in- 
creased. In  the  less  severe  cases  a  certain  amount  of  incoordination 
may  be  present.  When  this  is  the  case  the  absence  of  the  knee-jerk, 
the  loss  of  muscular  sense,  ataxia,  and  the  pains  in  the  extremities  sim- 
ulate locomotor  ataxia,  and  the  term  pmudo4ahen  has  been  applied  to 
the  condition.  Vaso-motor  and  trophic  symptoms  appear,  and  in  some 
cases  the  special  senses  are  involved  (impairment  of  vision,  amblyopia, 
limitation  of  the  color-field).  The  cerebral  symptoms  are  important. 
They  may  be  so  slight  as  to  consist  merely  of  loss  of  memory,  irri- 
tability, perhaps  an  hallucination  or  Illusion  (particularly  after  night- 
fall, and  especially  if  the  patient  has  had  insomnia),  or  they  may  be  of 
the  type  and  degree  seen  in  general  paralysis.  The  duration  of  an 
attack   varies  from  a  few  weeks  to  a  year  or  so. 

ATnenic  neuritis  differs  from  the  above  in  that  the  head-symptoms 


1030  DISEASES  OF  THE  NERVOUS  SYSTEM. 

are  generallj  absent.     The  onset  may  be  much  more  abmpt  and  the 
coarse  is  osoallj  shorter. 

Cttrbon  bimtllid  fiewritU  occurs  chiefly  in  workers  in  rubber-factories. 
There  are  noted  intense  firontal  headache,  giddiness,  marked  excitability. 
moseolar  cramps*  and  possibly  convulsions.  Saturnine  nturitU  is  con- 
finetl  to  motor  nerves*  and  especially  to  those  of  the  upper  extremities. 
Y^xj  ranfl V  iome  di^iturbance  of  sensibility  may  result.  Lesions  of  the 
anterior  oomua  are  more  likely  to  occur  in  saturnine  multiple  neuritis 
than  in  :ftny  t)f  the  other  varieties.  Head-symptoms  are  not  common. 
but  ijiptic  neuritis  and  convulsions  may  occur. 

Ca:«es  due  to  an  attack  of  some  infectious  disease  may  be  local  or 
multiple,  and  generally  present  the  same  symptoms  as  neuritis  due  to 
any  other  cause.  (1)  Malarial  Neuritis, — According  to  Romberg. 
malaria  ^ives  rise  at  times  to  ''intermittent  paraplegia.'*  The  legs  of 
the  patient  suddenly  become  paralyzed,  with  or  without  alteration  of 
:»nsatioa  or  loss  of  control  of  the  sphincter.  That  the  cause  is  probtblj 
malanal  is  :thown  by  the  f^ici  that  the  condition  is  periodic,  each  attack 
subt^ding  with  a  critical  sweat,  and  finally  yielding  to  quinin.  (2) 
Zt  #-?*rrt/i#/  XultipU  Xeuriti$, — A  few  cases  have  been  reported  ia 
which  artaok:>  of  more  or  less  widespread  paralysis,  due  to  neuritis, 
have  recurred  ( -3^  Endemu'  neuritis^  or  beri-beriy  is  a  tropical  disease, 
charaoteri^eil  by  weakness,  wasting  of  the  muscles,  paralysis,  anasaroL 
aiteutia,  numbness^  pain«  areas  of  anesthesia,  and  diminution  or  loss  of 
teudun-retfexes^  There  are  two  forms,  the  acute  and  chronic.  Its  eti- 
oiok^v  i;:^  obscure,  chough  it  is  apt  to  supervene  upon  any  condition  that 
im|.wertshes  the  physical  or  nervous  vitality.  Intestinal  parasites  have 
be\>it  :!Ka:d  to  cause  it.  Ogata  of  Tokio  has  described  a  specific  bacillos: 
rekelhariUiC  auvl  Winkler,  however,  claim  that  it  is  due  to  a  micrococcus. 
Whctrt»^cr  it^  cause,  the  researches  of  these  latter  observers,  together 
>%!cii  ::b>s^»  .'f*  Baeli  and  Sheube  in  Japan,  prove  it  to  be  a  peripheral 
uiulf^'io  uouritis.  The  symptoms  of  the  acute  form  are  fever,  anemiv 
3C^'«K»ml  evicm.i.  eflfusiou  into  the  serous  cavities,  dyspnea,  precordial 
t»A:tu  \'»ru.:::i^,  :*ril  ^>eripheral  paralysis.  Death  often  results,  even  in 
A  fvH  utv>;,  t\vtu  emboli  or  thrombi  in  the  pulmonary  or  systemic  circn- 
u*:^»M  lu  cLio  ::ir'}fiiK'  form  the  symptoms  are  less  pronounced.  The 
tHcv  ^  Ay:  to  bo  puffy,  and  palpitation  and  serious  cardiac  dilatation 
tti.tx  ^»vvur  Ihe  iirtiit  is  tottering,  the  muscles  are  somewhat  wasted,  the 
U'ti  iv»n  rv*1c\es  are  lost,  and  paresthesia  develops. 

r  K'  .A.^os  A>s».»oiAted  with  the  cachectic  states  maybe  general,  though 
u<tii!'\  ::\v'\  ;ire  local  aiul  of  the  interstitial  variety  of  neuritis. 

r:\o  v-.isos  luo  to  auti^^-iutoxication  are  usually  associated  with  fever, 
an  i  a:  ftr^:  simuUte  rheumatism  or  some  infectious  disease.  Soon. 
ho>^o\v'r\  tl'e  tiii^Iiu;;,  ^>ain,  palsy,  loss  of  the  knee-jerks,  and  ane5th^ 
v.i  tvNo.il  tl;o  tiouritis.  Death  may  result  from  cardiac  or  respiratory 
i\%r.i!\>i.<       W'tion  lite  is  spared  the  convalescence  is  exceedingly  slow. 

\\.  f../  .  /(,<  or  the  so-oalltHl  idiopathic  neuritis  does  not  differ  from 
tho  i^vtior^il  !vpe  of  the  disease,  except  that  no  cause  can  be  discovered 
tv»   .»v\\»;ii!    iW    It. 

Diajrnosis, —  This  does  not  present  any  difficulty,  as  a  rule.  The 
sjvM\t,u\eous  eases,  in  the  early  stages,  may  simulate  acute  spinal  jyaraly- 
jrw  i>r  .i.*«r'"  iU^icndini/ paralysis.     The  fever,  palsy,  electric  change,  aD«i 
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the  loss  of  knee-jerks  are  common  to  both,  but  in  acute  spinal  paralyns 
there  are  never  any  sensory  symptoms.  The  palsy  in  idiopathic  cases 
rapidly  spreads,  but  soon  subsides  again. 

In  other  forms  of  peripheral  neuritis  the  onset  is  not  only  apt  to  be 
less  abrupt,  but  some  sensory  symptoms  are  almost  invariably  present ; 
the  distribution  of  the  palsy  is  more  symmetric  bilaterally,  and  after 
it  has  reached  its  acme  no  improvement  takes  place  for  a  few  weeks  or 
months.  In  ascending  paralysis  there  are  no  sensory  symptoms,  the 
knee-jerks  are  preserved,  there  is  neither  muscular  atrophy  nor  electric 
change,  and  the  order  in  which  the  paralysis  supervenes  differs  from 
that  of  peripheral  neuritis. 

Cases  of  pseudo-tabes  are  sometimes  confounded  with  locomotor  ataxia. 
The  main  points  of  differentiation  are  included  in  the  following  table  : 

PSBU DO-TABES.  LOCOMOTOR   AtAZIA. 

The  course  is  shorter,  and  often  resalts      The  course  is  pro^essive  from  bad  to 
in  recovery.  worse,  and  chronic  in  nature. 

Pain  is  never  of  the  fulgurant  type.  Fulgurant  pains  often  are  present.   Fain- 

crises  are  almost  diagnostic. 

There  is  tenderness  over  the  nerve-trunks.      There  is  no  tenderness  over  the  nerves. 

Sensory  disturbances  are  more  marked      Sensory  disturl>ances  are  less  marked. 
(tingUns;  and  numbness). 

Argyll-Robertson  pupil  is  absent.  Arfnrll-Robertson  pnpil  is  present. 

There  is  a  **  foot-drop,''  with  the  typical      No^'  foot-drop.*'   The  toes  are  raised,  and 
'*  steppage  "  gait  the  foot  is  brought  down  flatly,  with 

the  heel  first. 

Paralysis  is  often  present.  There  is  no  actual  loss  of  power. 

Prognosis. — Peripheral  neuritis  may  terminate  in  one  of  the  fol- 
lowing ways,  according  to  Drs.  Gibson  and  Fleming*:  1.  In  complete 
recovery ;  2.  With  damaged  peripheral  nerves ;  3.  With  injury  to  the 
central  nervous  system,  such  as  to  cause  symptoms  of  ataxia,  spastic 
paraplegia,  or  disseminated  sclerosis ;  4.  In  death,  from  failure  of  the 
organic  centers,  especially  that  of  respiration.  The  prognosis  is  gen- 
erally good,  though  in  the  acute  variety  (from  any  cause)  it  should  be 
guarded,  and  occasionally  is  grave.  Exposure  and  chill,  alcohol,  diph- 
theria, and  beri-beri  give  rise  to  the  most  serious  types,  and  often  cause 
death  by  failure  of  the  heart  or  respiration  or  by  coagula  in  the  vessels. 
Mild  cases  may  entirely  recover  in  a  few  weeks,  while  severe  ones  often 
recfuire  a  year  or  two. 

Treatment. — First  ascertain  the  cause,  and,  if  possible,  remove  it. 
It  may  be  unwise  in  alcoholic  cases  to  suddenly  stop  the  alcohol,  but  each 
case  must  be  judged  on  its  merits.  Rest  is  very  important,  and  all 
sources  of  worry  should  be  stopped.  Locally,  anodynes  may  be  em- 
ployed and  the  part  wrapped  in  cotton  wool.  In  febrile  cases,  especially 
in  the  earlier  stages,  the  salicylates  are  valuable.  The  general  health 
should  be  toned  up  by  strychnin  and  tonics,  and  by  nourishing  but  eas- 
ily digestible  food.  Further  medication  will  depend  upon  the  etiology, 
quinin  being  demanded  in  malarial,  and  mercury  or  the  iodids  in  syphi- 
litic cases.  As  soon  as  the  acute  symptoms  have  subsided  massage  and 
passive  movements  should  be  begun,  galvanism  applied  to  the  muscles, 
and  warm-water  or  sulphur  baths  administered.  Contractures  must  be 
carefully  guarded  against. 

^  Edinburgh  Hospital  Reports,  vol.  iii. 
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NEUROBIATA, 

Neueomata,  or  tumors  of  nerves,  have  been  described  aa  (m)  tret] 

and  (h)  false. 

(a)  True  neuromata  consist  of  inednllated  or  non-medullated  nerrt- 
fibers  (the  myelinic  and  amyelinic  varietiea — Virchow),  and  rarely  of 
ganglion-cells  also* 

(b)  Fahe  Meiiromata  contain  no  nerve-elements.     The  growtJa  ia  nl»- 
ated  on  the  nerve-trunk  itself,  and  cousists  of  either  fibrous, 
tous,  gliomatous,  or  sarcomatous  tissue. 

Neuromata  have  also  been  classified  according  to  their  situation 
(l)  Stump  neuromata,  or  bulbous  nerves;  (2)  Subcutaneous  neuroi 
or   tubereula   dolorosa;    (8)    Nerve*trunk    neuromata;    (4)    Plexifana' 
neuromata. 

(1)  Slump  neuromata  develop  on  stumps  or  on  the  ends  of  divided 
nerves  as  the  result  of  traumatism*  They  may  consist  of  fibroua  tiantCw 
but  are  usually  myelinic. 

(2)  Siibcutaueous  tumors,  or  tubereula  dolorosa^  are  painful,  aa 
latter  name   implies,  and  are  apt  to  be   multiple*      In  individaab 
afflicted  nerve-trunk  neuromata  may  coexist. 

(3)  Nenu'-trunk  neuromata  are  usually  multiple.  In  one  caae  quoted 
by  Growers  as  many  as  3020  were  found*  They  may  be  true  or  &lsi. 
In  the  former  case  the  uerve-fibers  are  less  apt  to  be  interfered  with  thaa 
in  the  heterologous  growth. 

(4)  Plexiform  neuromata  consist  of  beaded  and  tortuous,  inter) 
neural  cords*     They  are  usually  congenital. 

Btlology, — Neuromata  may  be  due  to  traumatism.    When  mal 
however,  they  are  usually  hereditary,  occurring  in  families  of  a 
or  strumous  diathesis.     They  are  most  commonly  found  in  men 

Symptoms* — There  may  be  none.  When  present  their  characti 
necessarily  dependisi  on  the  nature  of  the  nerve  involved  and  whether 
lesion  is  an  irritative  or  destructive  one.  More  or  less  pain,  numbaefl 
or  tingling,  paraesthesia,  and  palsy  are  among  the  most  common  srnp* 
toms.  Various  reflex  manifestations  have  been  described,  and  epilepli^ 
form  convulsions  have  been  attributed  to  their  presence. 

Treatment, ^ — ^  A  part  from  anodynes,  operative  measures  aw  aloat 
of  value,  except  when  the  tumors  are  the  result  of  syphilis,  as  oecaisioa* 
ally  happens;  in  such  cases  specific  treatment  must  be  employed. 

It  muat  not  be  forgotten,  however,  that  stump  neuromata  may  oecaf 
in  those  hereditarily  predisposed,  in  which  case,  as  Bowlby  has 
out,  their  removal  will  almost  surely  be  followed  by*a  return. 


NEURALGIA. 

Definition. — Neuralgia  [nerve-pain)  is  the  result  of  some  irritati 
directly  or  indirectly  applied  to  a  nerve.     While  this  is  tme  of  all  paii^' 
yet  the  special  nerve-pain  under  consideration  present*  the  foUawiaf 
characteristics:  1st.  In  its  distribution  it  follows  the  coarse  of  a  aerte^i 
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truDk  or  \i^  brunches.  2d.  It  shows  a  tendency  to  shift  from  place  to 
place.  3d.  The  pre^sence  of  painfid  points  {points  (ioiiiourenxy  4th. 
Interinii^sion  and  remission  of  pain. 

The  pain  of  neuralgia  varies  hoth  as  to  character  and  intensity.  It 
may  be  merely  a  miJd  acbe,  or,  on  the  other  bond,  it  may  give  rise 
to  the  most  excruciating  agony  ;  it  may  be  of  a  throbbing,  boring,  tear- 
ing, shootings  or  burning  character,  or  it  may  come  on  in  shock -like 
paroxysms.  Any  nerve  in  the  body  may  be  affected.  Quite  often  one 
can  find  no  definite  cause  of  the  neuralgia,  and  m  we  are  not  certain  as 
to  its  ultimate  pathology,  it  may  be  due  to  some  slight  infianimation  of 
the  nerve,  or  to  hyperemia,  ischemia,  exudation,  and  the  like* 

Among  the  predhpomng  causes  are — (1)  Age,  the  condition  being 
most  common  in  those  between  thirty-five  and  fifty  years,  and  less  so 
above  that  age.     It  is  least  common  in  children. 

(2)  Sex.  On  the  whole,  neuralgia  is  most  common  in  women,  though 
the  severer  grades  are  found  quite  as  frequently  in  men.  Sciatica  is 
more  common  in  men,  while  trigeminal  neuralgia  occurs  more  frequently 
in  women. 

(3)  Heredity.  Neuralgia  is  very  prone  to  occur  in  a  family  in 
which  hysteria,  epilepsy,  or  other  neurosis  or  pBychosis  is  present. 

(4)  The  general  physical  condition.  In  persons  reduced  by  illness 
or  by  mental  or  physical  exertion,  and  in  uuemia,  neuralgia  is  common. 

(5)  Occupation,  Painters  and  workers  among  metallic  dust  are 
specially  predisposed. 

The  ejrciting  causes  are — (1)  Exposure  to  cold  and  wet.  (2)  Me- 
chanical, chemical,  or  thermal  irritation,  including  compression.  (3) 
Traumatism.  (4)  Neuromata.  (5)  Infectious  diseases.  (6)  Rheuma- 
tism and  gout.     (7)  Endogenous  or  exogenous  poisons. 

We  are  hardly  justified  to-day  in  speaking  of  idiojiathic  neuralgia. 
Such  cases  probably  result  from  some  endogenous  or  exogenous  poison, 
an  auto-intoxication,  or  malaria,  rheumatism,  syphilis,  some  metallic 
poison,  or  alcohol  or  tobacco.  Finally,  a  form  exists  which  we  speak 
of  in  no  certain  manner  as  **  reflex  neuralgia,'*  and  which  is  said  to  re- 
sult from  disease  of  the  sexual  or  other  organs  often  remote  from  the 
painful  nerves. 

Geaeral  Symptomatology.^ — Neuralgia  may  be  of  sudden  or  slow  on- 
Bet,  with  or  without  prodromata.  When  the  latter  exist  tbey  consist  of 
&  sense  of  uneasiness,  perverted  sensations,  chilliness,  and  stinging  or 
slight  burning  pains.  The  pain  may  be  of  the  character  previously  de- 
scribed, either  strictly  localized  or  radiating  to  neighboring  nerves,  and 
may  he  aggravated  by  ilrafts,  movements,  or  mental  perturbation.  On 
pressure  certain  tender  or  painful  spots  will  he  found,  especially  where 
the  nerves  emerge  from  deeper  parts  and  become  superficial.  The 
affected  part  is  usually  hypercsthetic ;  occasionally,  however,  it  is  azies> 
thetic,  and  may  continue  so  for  some  time  after  an  attack. 

Reflex  muscular  contraction  may  be  present  in  proportion  to  the  in- 
tensity of  sensory  irritation,  Vaso-raotor  symptoms  manifest  them- 
selves in  the  flushing  or  blanching  of  the  affected  part  and  in  increased 
secretions,  as  sweating. 

Trophic  disturlfances  may  result  in  temporary  or  permanent  changes. 
To  the  former  belong  the  herpetic  and  urticarial  eruptions,  while  the  latter 
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1.  C<Tritfr-oceipii4d  meuralffia^  oceQTTm^  in  the  oeci|HtmI  and  p«l 
fttrictal  region,  b  apt  to  be  quite  »Teie.  bat  vben  noc  doe  to  spoai; 
(the  result  of  caries)  or  neoplami*  the  prognosis  is  &ir.  It  is  mmK 
the  result  of  direct  preswe.  as  in  earrring  heaTx  lottds  on  the  aick 
shoulders.  The  painful  spot  is  found  between  the  mastoid  proeoi 
npper  eerrical  Tertebrs.  Falling  of  the  hair  maj  mlso  occur.  Tl 
much  more  apt  to  take  place,  hoverer.  vhen  the  oecipitalia  minor  i 
Tolred.  as  it  is  said  that  the  latter  is  generallT  a  srphiUtic  neoralpa 

2.  Phrenic  n^ural^ia  has  been  described,  bot  is  a  nie  coai 
The  pain  is  in  the  lover  anterior  thoracic  region,  at  the  points  of  i 
tioD  of  the  diaphraem. 

o.  InUrcoittai  ^eural^ia. — The  middle  intercostal  nerres  tie 
liable  to  be  affected,  and  generallv  on  the  left  side.  The  posterior d 
branche?!  are  seldom  involved.  When  specially  severe  and  pcfS! 
intercostal  neuralgia  may  be  a  symptrim  of  disease  of  the  cordi 
inernhranes.  aneurvsm  of  the  aorta,  neoplasms,  or  disease  of  the  ven 
or  ribs.  Traumatis^m  and  cold  also  ?ive  rise  to  it.  This  form  of  ncv 
is  nio«t  common  in  women,  the  painful  spots  being  at  the  extremiti 
at  the  middle  of  the  ribs.  The  pain  is  of  a  sharp,  lancinatiag 
racter  and  radiates  along  the  nerve.  It  is  intensified  bv  all  movfi 
of  the  chest :  hence  the  affected  side  is  more  or  less  fixed.  Herptf 
develop,  but  in  such  cases  it  is  probable  that  a  true  nenritis  exists. 
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4.  Mftiftodifnia  h  really  a  variety  of  intevcostal  oeuralgia,  and  occurs 
almost  solely  among  women.  It  is  very  painful,  and  gives  rise  to  the 
development  of  tender  "''  lumps  '*  in  the  breast,  simulating  malignant 
disease*     The  paroxysms  are  often  aceompanied  by  votiiiting. 

5.  Lvmbo-abdommal  neurahiia  is  not  a  common  form.  The  pain  is 
chiefly  in  the  lumbar  region,  though  the  hypogastrium,  genitals,  and 
buttocks  may  also  be  involved. 


NEUBALGIA    OP  THE  EXTREMITIES. 

Cemico-brachial  neurahjia  occurs  in  the  distribution  of  the  four  lower 
cervical  nerves*  When  the  condition  is  bilateral  we  should  look  for 
disease  of  the  cord  or  membranes,  for  new  growths,  or  for  disease  of  the 
vertebrse*  When  unilnterul,  any  of  the  causes  already  enumerated  may 
be  operative.  The  radial  and  ulnar  nerves  are  more  frequently  affected 
than  the  median.  The  pain  is  most  apt  to  be  distributed  along  the  whole 
course  of  the  nerve,  but  painful  points  are  found  in  the  following  sit- 
uations— in  the  axilla ;  over  the  brachial  plexus ;  on  the  shoulder, 
where  the  cutaneous  branches  of  the  circumfiex  nerve  emerge  through 
the  deltoid  muscle  ;  about  the  middle  of  the  outer  surface  of  the  upper 
arm  ;  over  the  ulnar  nerve ;  in  the  sulcus  between  the  olecranon  and 
epi trochlea  ;  also  near  the  wrist  and  at  the  bend  of  the  elbow  over  the 
musculo-spiral  nerve. 

Femoral  or  crura?  neuralgia  is  a  somewhat  rare  type  that  attacks  the 
anterior  surface  of  the  thigh,  the  knee-joint,  ond  the  inner  surface  of 
the  leg  and  foot. 

Offturafor  neurah/ia  is  distributed  along  the  inner  side  of  the  thigh 
down  to,  and  including,  the  knee-joint.  This  form  is  common  in  women 
subject  to  ovarian  diseases. 

Seiatka  stands  next  to  trigeminal  neuralgia  in  the  order  of  fre- 
quency, and  is  by  far  more  common  in  men  than  women.  In  addition 
to  the  ordinary  causes  of  neuralgia^exposure,  compression,  trauma- 
tism— the  condition  may  he  an  early  symptom  of  tabes  or  it  may 
be  due  to  constipation  or  hemorrhoids.  The  painful  points  are  in  the 
gluteal  region  and  the  popliteal  space  or  malleolar  region,  though  ten- 
derness may  be  elicited  along  the  whole  course  of  the  nerve.  The  pain 
is  sharp  and  shooting,  or  more  often  of  a  tearing  variety.  Fine  or  coarse 
tremors  or  spasms  may  be  present,  together  with  some  disturbance  of 
sensation  and  loss  of  power.  Herpes  occasionally  develops  along  the 
course  of  the  nerve.  This  form  of  neuralgia  is  quite  common,  and  is 
generally  easy  to  recognize,  but  it  may  be  simulated  by  hip-joint  disease, 
psoas  abscess,  or  lumbago. 

Sciatica  may  also  be  caused  by  neuritis,  the  result  of  exposure  of 
compression  by  pelvic  growths,  or  by  the  fetal  head  during  labor.  In 
such  cases  there  is,  ns  a  rule,  slight  fever,  and  the  temlerness  on  pres- 
sure  and  the  degree  of  pain  are  infinitely  more  severe  than  neuralgia. 
In  severe  cases  the  patient  is  bed  ridden,  hut  in  milder  attacks  he  can 
be  about;  walking  greatly  increases  the  pain»  however.  It  is  slightly 
mitigated  by  relieving  the  tension  on  the  nerve,  by  bending  the  knee, 
and  walking  on  the  toes.  It  is  an  obstinate  condition,  and  relapses  are 
common. 
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The  diagno»t»  is  generally  not  difficult.  The  distribution  of  tbe| 
the  location  of  tender  points,  and  the  character  of  the  gait  suffice  to  | 
vent  error,  a.s  a  rule.  A  rectal  or  vaginal  examination  should  W  nitdl 
to  determine  whether  it  is  a  primary  disease  or  secondary  to  9(MBt  pit 
vie  condition-  for  clearly^  if  the  cause  can  be  removed,  the  pn^gnosis 
will  be  good. 

Neuralgia  of  the  Genitalia  and  Rectttm, — These  varieiie*  art 
not  met  with  freijuently.  The  former  is  sometimes  a  symptom  (if  Btoae 
prostatic  disease,  or  stricture,  and  in  women  ovarian  and  uterine  ae 
ralgias  arc  generally  livi^teric  manifestations.  Coccydynia,  unless 
traumatic  origin,  is  almost  solely  found  in  women.  The  pain  ia 
region  of  the  coccyx  is  excruciating  at  times,  and  may  eren  call  for 
operation* 

Visceral  Neuralgia. — As  implied  by  the  name,  these  forms  are 
neuralgias  resident  in  the  various  viscera.  They  most  frequently  attack 
the  storaacli  or  bowel,  and  are  recognized  aa  colic.  Other  vigcen  ] 
also  be  involved  (liver,  kidney). 


rerajD^ 
reatwl 


Treatment  of  Neiiralgia,^ — The  first  requisite  in  the  tre 

of  neuralgia  is  to  ascertain  whether  it  is  due  to  local  or  general  canfiiSr 
That  of  the  former  class  may  be  caused  by  a  cicatrix,  neuroma,  aiiear- 
ysm*  neoplasm,  or  by  caries  or  traumatism  ;  and  the  treatment  moit 
necessarily  be  directed  towar<l  the  reuioval  of  the  cause  when  poa^ible 
Wlien  the  fault  is  a  general  one,  the  neuralgia  may  occur  either  is 
the  immediate  result  of  the  systemic  disease  or  remotely,  as  the  r»ah 
of  the  altered  blood-state  (anemia)  Thi?*  is  particularly  well  illustrate 
by  an  attack  of  malaria,  in  which  it  is  palpable  that  success  can  oalj  bt 
obtained  by  attention  to  the  underlying  cause  It  is  sometimes  n^tumrt 
to  use  an  analgesic,  of  which  morphin  is  certainly  the  beat.  It^  tberv 
peutic  value  is  most  decided  when  the  drug  is  given  hypodermically,  aod 
if  injectetl  directly  over  the  track  of  the  painful  nerve  (r.  g.  sopraorMtll 
branch  of  the  fifth),  it  not  only  affords  immediate  relief,  but  also  obriitei 
recurrences  of  the  painful  paroxysms  in  many  instances.  It  is.  howefrr, 
scarcely  necessary  to  urge  the  exercise  of  caution,  for  the  morphin-htKn 
18  readily  formed  in  these  causes.  The  following  may  also  be  u^etl ;  ann- 
pyrin,  phenacetin,  codein,  veratrum  viride,  aconite,  al&o  coiitit«r4rritaoti 
and  vesicants,  including  the  galvanic  current.  The  general  lone  »»f  th* 
system  must  be  attendeii  to,  bad  habits  prohibited,  the  state  of  tht 
bowels  regulated,  and  the  eyes  examined  and  corrected  far  errors  of 
refraction.  Rest  is  a  valuable  adjunct  to  any  form  of  treatment,  la 
neuralgia  of  the  upper  extremities  and  in  sciatica  I  have  often  obtaiacJ 
good  resoltis  from  putting  the  limb  in  splints. 

Sciatica  is  often  very  intractable.  If  it  fails  to  yield  to  the  aaUcrl^ 
ates,  counter-irritation,  leeches,  and  the  rest-treatment  of  Weir  Mil 
may  be  used,  or  nerve-stretehing,  either  by  flexing  the  tbigb 
abdomen  or,  as  a  last  resort,  by  cutting  down  upiui  the  nerte  itidC 
Other  nerves  are  sometimes  subjected  to  this  method  of  treatment  atM, 
but  less  frefpiently  than  the  sciatic.  Absolute  rest  in  bed,  with  tht  limh 
kept  perfectly  still  by  means  of  sand-bugs  or  a  long  splint^  alwayji  gim 
relief,  and  in  some  cases  seems  to  cure.  Alternating  bol  and  cM 
douches  also  give  great  relief  in  some  instances.      Uee|j  inJAfCCiaai  flC 
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thein,  ether,  or  chloroform  are  sometimes  used,  and  even  distilled  water 
may  give  relief  when  injected  into  the  nerve.  The  use  of  guaiacol 
(inj-ij— 0.066-0.1332)  in  association  with  chloroform  (tTlx— 0.666)  by 
this  method  has  yielded  very  encouraging  results  in  my  hands.^ 


DISEASES  OF  THE  CRANIAL  NERVES. 

OLPAOTOBY  NERVE. 

The  following  morbid  conditions  have  been  described  in  connection 
with  the  sense  of  smell : 

(a)  HyperoBmia  or  Olfactory  Hyperesthesia. — The  sense  of  smell  is 
abnormally  acute,  so  that  objects,  and  even  persons,  can  be  recognized 
by  this  means.  It  occurs  chiefly  among  hysteric  women  or,  rarely,  in 
those  run  down  by  debilitating  illnesses.  It  is  occasionally  met  with 
among  the  insane. 

(b)  Parosmia  (perverted  sense  of  smell)  is  due  to  irritation  either  of 
the  center  or  of  the  nerve-trunk.  This  perversion  may  occur  for  one  or 
for  many  odors,  and  is  often  associated  with  an  obtunaing  of  the  normal 
sense. 

(c)  Subjective  sensations  of  smell  are  due  to  the  same  causes  as  the 
above.  An  olfactory  aura  may  precede  an  attack  of  epilepsy.  Olfac- 
tory hallucinations  occur  occasionally  in  the  insane. 

(d)  Anosmia  or  olfactory  anesthesia  (loss  of  the  sense  of  smell)  may 
be  caused  by — (1)  damage  to  the  peripheral  filaments  in  the  mucous 
membrane,  due  to  catarrhal  thickening,  exostoses,  excessive  dryness  of 
the  membrane  (caused  by  paralysis  of  the  fifth  nerve,  or  by  erosion  and 
destruction  of  the  nose,  thus  exposing  the  mucous  membrane),  and, 
finally,  by  occlusion  of  the  nares  by  polypi  or  other  tumors. 

(2)  Injury  to  the  nerve-trunk  or  bulb  either  directly  or  by  blows 
upon  the  head,  presumably  resulting  in  a  laceration  of  the  nerve  or  the 
bulb,  or  both.  Syphilitic  or  other  bone-disease,  tumors,  abscesses,  and 
meningitis  are  among  the  causes.  Anosmia  may  occur  during  locomotor 
ataxia.  Pungent  and  powerful  odors  have  been  said  to  have  caused  loss 
of  the  sense  of  smell,  due  to  excessive  stimulation.  There  may  be  a 
congenital  absence  of  the  olfactory  nerves. 

(3)  Centric  lesions,  as  tumors  in  the  anterior  part  of  the  temporo- 
sphenoid  lobe.  Hughlings  Jackson  has  reported  cases  of  unilateral 
anosmia  associated  with  aphasia,  believed  to  be  due  to  simultaneous 
involvement  of  the  outer  limb  of  the  olfactory  nerve  as  it  passes  the 
island  of  Reil  to  reach  the  center  and  Broca's  region.  Opposite  uni- 
lateral anosmia  has  been  described,  due  to  a  lesion  in  the  posterior  part 
of  the  internal  capsule. 

In  testing  the  sense  of  smell  it  is  advisable  to  use  aromatic  oils,  as 
they  only  stimulate  the  olfactory  nerve,  while  ammonia  and  such  strong 
substances  also  stimulate  the  fifth  nerve.  It  is  obviously  necessary  to 
make  a  rhinoscopic  examination. 

Treatment  is  generally  unsatisfactory,  though  the  cause  must  be 
>  "The  External  and  Internal  Use  of  Guaiacol/'  Therapeuiie  OaaeUe,  Mar.  15,  1895. 
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removed  when  possible.  Local  treatment  is  seldom  productive  of  mach 
good,  as  the  nasal  disease  has  usually  advanced  too  far  when  the  patient 
seeks  advice. 

DISEASES  OF  THE  RETINA,   OPTIO  NBBVB    AND  TBACT. 

Since  the  intra-ocular  changes  are  an  index  of  what  is  goin^  on  in 
the  system  in  certain  blood-  and  kidney-diseases,  syphilis,  and  bnin- 
troubles,  and,  indeed,  as  they  sometimes  foreshadow  coming  eventi. 
thereby  proving  a  most  valuable  aid  in  diagnosis,  the  following  brief 
description  of  the  lesions,  as  seen  with  the  ophthalmoscope,  is  given: 

The  Betina. — Hemorrhage  into  the  retina  may  be  venous  or  arterial 
single  or  multiple,  monocular  or  binocular.  It  may  be  part  of  a  genenl 
vascular  change ;  occasionally  it  occurs  during  parturition,  but  more 
often  at  the  menopause ;  it  may  be  an  indication  of  renal  trouble  or  of 
some  primary  or  symptomatic  anemia,  as  in  leukocythemia,  pemiciaos 
anemia,  or  malaria.  Hemorrhage  is  prone  to  occur  also  in  deprarej 
nutritional  conditions,  in  purpura,  and  in  scurvy. 

More  or  less  complete  loss  of  vision  develops  in  these  cases,  eitkff 
suddenly  or  gradually.  If  the  hemorrhage  is  superficial,  the  eye-grooiii 
is  red  and  swollen  ;  if  deeper,  the  blood  escapes  between  the  fiberi  rf 
the  retina,  spreads  them  out,  and  assumes  a  flame-shaped  appearanct 
Mr.  Hutchinson  thought  this  was  characteristic  of  gout,  but  it  is  nff 
known  to  be  absent  in  many  undeniably  gouty  cases,  and  present  ii 
others  in  which  no  suspicion  of  gout  exists.  When  multiple  heoM^ 
rhages  occur  the  irritation  consequent  thereon  causes  a  turbidity  of  tk 
retina  between  the  blood-spots  (''retinitis  apoplectica  "). 

Retinitis, — Three  forms  of  this  condition  are  commonly  described— 
the  (1)  albuminuric,  (2)  syphilitic,  and  (3)  pigmentary,  though  Brodescll 
Carter  regards  the  last  named  as  the  only  true  retinitis,  and  believes  tin 
if  the  other  conditions  are  inflammatory,  they  are  due  to  irritation  * 
duced  by  the  presence  of  adventitious  deposits. 

(1)  Albuminuric  retinitis  is  probably  not  a  distinct  affection,  but  pan 
of  a  general  fibro-vascular  change  associated  with  nephritis.  The  £l;- 
ure  of  vision  may  precede  the  advent  of  albuminuria,  but  more  oft« 
the  two  conditions  are  coincident.  It  occurs  in  chronic  nephritis,  e^p^ 
cially  in  the  interstitial  variety. 

The  retinal  changes,  according  to  Gowers,  are  either  hemorrhagic  fx 
degenerative.  In  the  former  the  arterial  blood  occupying  the  inters»ti«! 
between  the  fibers  assumes  a  striated  or  feathery  aspect,  while  in  tk 
degenerative  form  white  patches  of  fatty  degeneration  or  deposit*  '^f 
cholestorin  are  dotted  over  the  fundus  ;  they  may  also  be  grouped  aU-i: 
the  macula  lutea,  or  around  the  disk.  Occasionally  the  latter  app^"* 
swollen,  owing  to  the  eff*usion  of  serum  into  the  fiber-layer. 

(2)  Sjjphilitic  retinitis  generally  occurs  in  the  later  stacres  of  k- 
(|uiro(l  syphilis,  and  particularly  in  neglected  cases.  Failure  of  vijj-t 
directs  attention  to  the  eye-ground,  which  is  found  to  have  either  *a:- 
tered  or  uniformly  distributed  whitish  or  slightly  opalescent  filniv  patohr* 
upon  it.  The  vitreous  may  be  turbid  also.  Retinitis  is  far  less  c*»mni"C 
than  choroiditis  or  chorio-retinitis. 

(3)  Pifpnentarif  retinitis,  as  stated  above,  is  believed  by  Caner  t- > 
a  true  inflammation,  attacking  the  retinal  elements  themselves  and  d< 
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the  fibrous  layer.  It  is  essentially  a  chronic  process,  usually  attackiDg 
young  adults,  ami,  as  a  ruU%  more  than  one  member  of  a  family.  It 
may  also  occur  in  inherited  syphilis  and  in  low  grades  of  vitality.  The 
affected  parts  receive  a  deposit  of  pigment  which  specially  follows  the 
course  of  the  main  arteriea.  At  the  same  time  a  circumferential  an- 
uiilus  of  pigment  forms.  This  gradually  encroaches  more  aod  more 
upon  the  disk,  until  finally  atrophy  ensues. 

Among  retinal  affections  occur  also — 

(d)  Toxic  AmblFopia. — This  h  due,  as  a  rule,  to  tobacco  or  alcohol, 
and  more  rarely  to  certain  drugs  or  lead-poisoning.  Failure  of  vision 
18  gradual  and  progressive,  though  it  rarely  reaches  absolute  blindness. 
The  center  of  the  field  is  chiefly  affected,  and  a  central  scotoma  for  red 
and  green  exists;  this  is  said  to  be  caused  by  a  chronic  neuritis  begin- 
ning in  the  fibers  that  are  distributed  to  the  macula  lutea. 

(//)  Hemeralopia,  or  drnf-blmdncss^  may  either  be  functional  or  a 
symptom  of  some  retinal  affection — 1\  g.  hyperesthesia  or  albinism. 
Objects  can  either  not  be  seen  at  all  or  only  indistinctly  during  the  day 
or  in  a  strong  artificial  light;  but  at  night  vision  is  excellent, 

{c)  Nyctalopia,  or  night 'bUndnim,  may  either  exist  without  apparent 
cause  or  it  may  be  symptomatic.  It  occurs  rarely  during  the  course  of 
wasting  diseases,  as  in  scorbutus,  album inuria^  and  anemia.  Far  more 
commonly  it  exists  in  connection  with  syphilitic  retinitis  or  choroiditis, 
separation  of  the  retina,  or  some  congenital  defect,  and  is  always  pres- 
ent in  retinitis  pigmentosa.  In  this  condition  vision  may  he  normal 
during  the  day  or  in  a  strong  artificial  light,  but  after  nightfall  or  in  a 
darkened  room  objects  can  be  seen  only  with  difiiculty  or  not  al  all. 

Hemeralopia  and  nyctalopia  are  often  used  in  an  entirely  opposite 
sense  from  that  employed  here,  hut  the  definitions  given  are  etymolog- 
ically  correct,  and  have  been  adopted  in  the  nomenclature  of  the  Royal 
College  of  Physicians  of  England,  ^ 

Optic  Kerve. — Three  distinct  pathologic  conditions  of  the  nerve  ex- 
ist— viz.  (1)  Perineuritis,  (2)  Choked  disk,  and  (3)  Neuritis.  They  may 
jnerge  into  one  another,  and  after  lasting  some  time  may  lead  to  (4) 
Atrophy  and  complete  blindness. 

(1)  Pcrineuritw  is  met  with  in  meningitis,  and  was  suggested  by 
Bonchut  as  a  valuable  diagnostic  sign  in  obscure  cases.  This  is  not 
borne  out  in  practice,  however,  since  if  looked  for  it  would  probably  be 
found  in  certain  cases  of  insolation  or  in  any  fever  in  which  impairment 
of  vision  is  a  sequeL  The  sheath  of  the  nerve  is  supplied  by  the  blood- 
vessels of  the  pia,  and,  while  the  nerve  itself  derives  its  blood-supply 
from  the  anterior  cerebral  artery,  therefore  in  perineuritis,  in  the  early 
stages  at  least,  the  disk  remains  normal,  but  is  surrounded  by  a  zone 
of  congestion  and  inflammation.  If  the  action  has  been  severe  or  pro- 
longed, either  the  tlirect  pressure  or  that  due  to  the  contraction  of  the 
inflammatory  material  causes  partial  atrophy  of  the  nerve  and  conse- 
quent interference  with  the  vision. 

(2)  Vkoked  di'ffk  is  almost  always  bilateral,  and  occurs  in  cases  of 
intracranial  granulomata  or  tumors,  also  in  Bright's  disease  and  syph- 
ilis. The  disk  is  at  first  merely  congested ;  soon,  however,  both  the 
arterial  and  venous  circulations  are  interfered  with,  and  especially  the 
return  venous  fiow ;  then  exudation  of  serum  takes  place.     Sometimes 
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secondary  inflamnmtorj  changes  follow.    In  ibe  erirly  stagcj*  hfioo 
impaired,  but  as  the  exudative  elements  contract,  the  int^rhnmrn 
the  circulation  becomes  more  exaggerated,  and  in  time  ntniph?  of  iW 
disk  supervenes.     Shouhl  the  process  be  arrested,  the  retinAl  imp^t 
subsides,  and  it  will  then  be  seen  that  the  vessels  are  tbickentHl  itiii  mr- 
tuous,  and  stand  out  in  relief  near  tbe  margins  of  the  dbk.     Wb 
patches  of  atrophy  may  be  scattered  over  the  fundtiB^     Wh^  ihr 
fiammation  and  a  dropsical  efTusion  into  the  disk  exist  siniuIlAO 
it  is  difficult  or  impossible  to  differentiate  the  condition  frow  priiBftrj 
descending  optic  neuritis. 

(3)  Neuritis. — The  optic  nerve  derives  its  blood<supplT  frow  th# 
terior  cerebral  artery.    Evidently,  then,  in  cerebral  hyperemia  ( 
from  any  cause  we  have  nn  increased  injection  of  the  diak,  bai  no  n 
engorgement;  hence  there  is  no  dropsy  and  no  tortuonity  of  tli*"  ?< 
Intlaramation  may  begin  in  the  iliak  or  descend  from  ab»^  ^? 
to  plastic  deposits  on  the  retina.     Sight  is  early  inierfcn  a 
to  involvement  of  the  conducting  fibers,  which  atrophy  ill  tiuir  naW 
the  condition  ceases.   Then  tbe  disk  appears  w  bite,  anij  the  veMrU  tk^t 
upon   it  as  thin   filaments*     This  condition   is  met   «it]i    in  typIulnL 
Bnght*8  diseaM*.  intracranial  tumors,  and  rarely  in   aUM              '  V 
poisoning;  it  may  be  an  aclvanced  stage  of  perineuritis  »  ,  . 

(4)  Optic  Atrophy. — Thi.s  may  occur  as  an  hereditary  aAeciipn  kt»o»i    j 

as  Leber  8  disease,  which  chiefly  attacks  young  males*  or  il  ta  " 

during  tbe  course  of  locomotor  ataxia,  certain  toxemtaay  and  i 
It  may  also  be  brought  about  either  by  coaditiona  that  prodti 
diseai^e  or  as  a  result  of  the  cerebral  disease  itself 

In  any  case  there  is  alteration  of  the  field  of  vision,  color-pcretptM 
is  abnormal,  and  there  is  more  or  less  dimness  of  sight.      In  ibe  * 
itary  form  the  disk  is  less  white  than  in  the  other,  and  the  vetsc 
almost  iiormal  in  appearance  (Fig.  69). 

The  Optic  Tract. — The  lesions  of  the  optic  tract  are  important 
on  account  of  their  situation  than  their  nature.    They  -^ 

corresponding  changes  in  the  retina,  although  when  ti  t 

a  long  time  there  is  usually  some  consecutive  atroph  i 

descending  degeneration  of  the  optic  nerves*     LeNJuns-      . 
usually  affect  the  decussating  fibers,  causing  blindness  of  tlie 
of  the  retina,  and,  in  consequence,  temporal  hemianopsia.   This 
occurs  in  basal  tumors  especially  of  the  hypophysis,  and   hns 
been  observed  in  acromegaly,  in  tuberculous  basal  mcfi  And  ii  kt^ 

drocephahis.     Lesions  of  either  optic  tract,  if  complri  f^j^  homf^y 

mou3  bilateral  hemianopsia;  if  incomplete,  there  is  irregular  dintnrbanit 
of  the  visual  field,  sometimes  bilateral,  sometimes  unilateral.     It  mtj  W 
involved  in  hemorrhage,  tumors,  softening  or  basilar  meninirtttft;  ordi- 
narily other  structures  are  also  involved,  giving  rise  to  ,f  |^ 
disease.     Lesions  anterior  to  the  anterior  corpora  (ju^i 
cause  more  or  less  destruction  of  some  of  tbe  other  eranfal  ii 
the  production  of  ocular  palsies,  or  disturbances  of  the  other 
senses,  or  anosthesife  or  neuralgias  of  the  face,     A  very  val 
that,  however,  cannot  always  be  elicited,  is  the  failure  of  the 
contract  when  light  is  thrown  upon  the  blind  half  of  the  rvtiaa. 
IB  explained  by  supposing  that  the  papillary  reflex  center  is  aitaskda 


Fks.  «,— IM«fiani  of  ihR  vkuftl  »np«mttj*  (ftfter  Vimlet) :  LQ,  iCy,  rcclpiUl  lobe«;  C  cuoeu»: 
„  f,  eipl.,  optic  radtatfon  j  rQn,  miUmor  eorfnis  qiiR4Kg«niit]nft ;  Pt',  PL",  pulvlnur;  Lfie,  exlvm§X 
genlci]1iiti?  f^nKlinri ;  MO,  optic  tract ;  f'Hy  tiptie  chiasm :  AT>,  (»ptfc  nerve ;  WIJ,  right  eye ;  OH.  left 
eye:  RS\  mi^at  half  uf  retina  isnT«plkil  hy  the  oppfwlte  hemisphere):  RT,  temporal  half  of  the 
Fctftia  iKUpp]Jt-<l  by  the  hotnfilatcral  ht'miMpherc):  Jkf,  macula  liitca.  A  tr»tal  traDftverae  lesion  at 
1,  2.  or  3  Would  causnc  total  MfiidiiciiH  nf  the  right  eye.  A  Icslun  At  A.  dcwtruyin^  the  cenlml  part 
of  the  chfaaru,  would  cause  blindiieHB  nf  %hv  nasjil  halves  of  the  rvlinif,  and  therefore  biteniporal 
licTnianop«1&.  A  lesion  at  U  wnuld  cniirte  blindness  ui  the  rJsfhl  halves  nf  the  reflna\  ami  therefore 
left  homoiiymoui  hemianopsia.  The  |)iipfllary  reflex  would  be  lost  In  the  afTected  half  of  the  eve 
in  nil  ihese  cane*.  A  le^iim  In  the  optic  radjutliui  would  rause  nyniptunis  i»imllarto  thuae  uf  the 
corrcs|H>ndtnK  optic  trari,  exeeptinir  t hut  the  pupil  In ry  reflex  would  he  preserved.  LeeionH  of  the 
corteJt  cau*e  varloue  disturbanees  of  vlsloti  acet>rdiug  to  the  part  alTeeted, 

116 


1042 


DISEASES  OF  THE  NERVOUS  SVSTEM. 


the  anterior  corpus  »iuatlrigeminu8.  If  the  lesious  affect  theofttk 
amus  or  the  internal  capsule,  hemiplegia  and  bemiane^thesu  Err 
often  present  or  may  form  the  mo8t  important  symptonis.  LeiwM 
terior  to  the  anterior  corpora  f|uadrigemina  produce  hemianopaimwi 
disturbance  of  the  pupillary  reflex.  These  lesions  art* 
groups,  the  cortical  and  the  subcortical  and  they  may 
ties,  either  irritative  or  paralytic.  The  irritative  lei;ions  give  n 
hallucinations  of  sight,  which  may  vary  from  the  scotomaU  of  mij 
to  most  complex  visions.  Paralytic  lesions  ordinarily  lead  to  Ik 
opsia.  Occasionally  curious  symptoms  are  produced,  the  viitnl 
being  sometimes  irregular,  whilst  at  others  only  certain  clciDcaL*  4 
sight  are  affected,  cases  having  been  reported  in  which  the  hi  wiinpi 
only  involved  the  recognition  of  colors,  not  of  form*  Id  all  them 
the  pupillary  reflexes  are  not  affected.  Bilateral  1esion«  do  not  il 
lead  to  total  blindness:  sometimes  the  macula  lutea  escapes  ood  tbt 
IS  able  to  see  only  by  direct  fixation.  Occasionally  a  single  I 
produce  total  blindness  in  one  eye,  but  this  is  rare,  and  no  sal 
explanation  has  been  found  to  account  for  it.  Cortical  Ies»ioDS 
involving  the  occipital  lobe.  The  center  of  visual  perception  a| 
be  in  the  cuneus  and  calcarine  fissure;  if  this  is  deHtroynl,  I 
occurs.  The  center  for  the  recognition  of  the  object  seen*  ii*  apptretih 
upon  the  convex  surface  of  the  occipital  lobe,  probably  in  tf 
and  third  convolutions,  but  it  may  extend  also  into  the*  irm[ 
When  this  is  destroyed  the  patient  can  see  objects,  but  faila  to 
them;  this  is  called  mind-hiindncss ;  if  total,  this  is  the  reaali 
eral  lesion*  Hemianopsia  is  very  frequently  merely  a  tempuranr 
torn,  and  as  sueb  it  may  occur  in  uremia,  Apoplexy.  inigraim%  ai 
tain  intoxications,  especially  tbat  of  lead.  It  may  al8<)  c»ccur  la 
tumor,  and  disappear  if  the  pressure  is  relieved,  as  by  trepkiiUDg. 
is  a  permanent  symptom  only  when  the  visual  tract  haa  bern  tanW 
by  some  destructive  lesion.  If  the  patient  is  perfectly  ooodcioai  iii 
intelligent,  it  is  not  difficult  to  recognixe  it ;  nevertnelesa,  if'  -^ 
ence  can  often  be  detected  in  young  children  and  in  tbo&e  who 
partially  conscious  or  unable  to  speak.  This  can  be  accom|»li.^b%l  '^j 
taking  a  bright  object,  placing  it  behind  the  head,  and  ibeti  brinfuif  ^ 
forward  slowly,  first  on  one  side  and  then  on  the  other.  It  will  ImU 
noted  that  the  patient  perceives  it  on  the  bemianopsic  »ide  only  • 
has  been  brought  to  the  middle  line,  whilst  when  moved  on  *fb# 
Bide  the  eyes  will  turn  toward  it  when  it  is  still  a  con^  !  '  '  di 
from  this  point.  Another  method  is  to  bring  a  blunt 
cotton)  very  nearly  in  contact  with  the  cornea,  first  on  thi^  unr  aad 
on  the  other  side  of  the  median  line.  The  palpebral  reflex  nill 
upon  the  normal  side  whilst  the  object  is  still  some  dif^tADce  awa; 
the  blind  side  only  when  it  has  come  in  contact  with  the  coiijii 
(see  Fig.  69). 


DISEASES  OF  THE  MOTOR  NERVES  OP  THE  EYBBALXi  (TSmO.  1 

AND  sixth). 

The  extrinsic  ocular  muscles  are  supplied  by  these  three  DrrTca^l 
the  intrinsic  are  supplied  by  the  third  and  the  sympathetic. 
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I.  The  motor  octili,  or  tliird  nerve,  k  purely  motor,  and  sup- 
plies all  the  miiseltM  of  the  eye  oxeept  the  superior  nbli<|ue  and  external 
rectus,  and  contruls  in  part  also  tlie  eiliary  muscle  and  the  sphincter  of 
the  iris.  Its  apparent  origin  is  from  the  inner  side  of  the  cms  cerebri 
just  anterior  to  the  pons.  It  can  be  traced  through  the  erus,  how* 
ever,  to  its  deep  origin  in  a  nucleua  beneath  the  corpora  t|nadrigemina, 
situated  in  the  floor  of  the  aqueduct  of  Sylvius.  Above  the  cms  it 
pierces  the  dura,  passes  between  the  two  clinoid  processes  of  the  sphe- 
noid bone,  along  the  outer  wall  of  the  cavernous  sinus,  where  it  receives 
some  filaments  from  the  cavernous  [dexus  of  the  sympathetic ;  it  then 
divides  into  two  branches  that  enter  the  orbit  through  the  sphenoid 
fissure.  The  superior  and  smaller  division  supplies  the  superior  rectus 
and  levatr)r  palpcbrai  superioris,  while  the  inferior  and  larger  branch 
subdivides  into  three  portions,  one  going  to  the  internal  rectus,  another 
to  the  inferior  rectus,  and  the  third  to  the  inferior  oblique. 

Lesions  of  the  third  nerve  result  in  (1)  spasm  or  (2)  paralysis. 

Spasm  rarely  if  ever  occurs  in  all  the  muscles  simultaneously.  Any 
muscle  may  be  afl'ected,  but  the  internal  rectus  and  levator  palpebra*  are 
specially  liable.  The  condition  is  met  with  in  meningitis,  hypermetropia, 
and  hysteria;  also  in  nystagmus,  in  which  the  spasm  is  clonic  and  bilat- 
eral ;  it  also  occurs  in  albinism,  occasionally  in  coal-miners,  or  it  may 
be  congenital- 

Wben  the  levator  palpebrae  is  affected  (laffophthahnus)  inability  to 
close  the  eye  results.  Stimulation  of  the  center  or  nerve  may  cause 
contraction  of  the  pupil  {miffmis),  as  occurs  in  locomotor  ataxia.  The 
same  result  is  brought  about  by  paralysis  of  the  sympathetic. 

Paralysis. — Tsually  the  nerve  is  involved  as  it  passes  through  the 
dura  or  at  the  orbital  foramen  by  some  inflammatory  process,  rheumatic 
or  syphilitic,  or  it  may  be  the  result  of  meningitis.  Pressure  due  to  a 
gumma  or  other  tumor  or  to  an  aneurysm,  and  sometimes  traumatism 
will  bring  about  the  same  result.  Paralysis  may  also  be  due  to  a  neur- 
itis the  result  of  diphtheria  or  some  other  infectious  disease^  toxemia,  or 
locomotor  ataxia.  More  rarely  the  nucleus  is  damaged  by  hemorrhage 
or  inflammation.  In  such  cases,  however,  owing  to  their  intimate  rela- 
tionship, the  nuclei  of  the  other  eye-muscles  will  usually  be  involved, 
giving  rise  to  general  ophthalmoplegia.  When  the  intra-ocuhir  muscles 
alone  are  affected  it  signifies  a  central  lesion. 

Relapsing  and  recurring  palsy  are  two  peculiar  varieties.  The  former 
occurs  chiefly  in  syphilitic  subjects.  One  nerve  becomes  affected  and 
jjartially  recovers;  the  other  one  then  becomes  paralyzed,  and  par- 
tially recovers,  relapses,  and  so  on.  The  internal  muscles  may  be 
involved. 

Kecurring  or  periodic  palsy,  the  migraine  ophthalmique  of  Charcot^ 
is  a  rare  form.  It  occurs  in  both  sexes,  but  women  are  especially  sus- 
ceptible. It  may  begin  in  infancy  and  recur  at  intervals  for  years,  the 
attacks  being  periodic,  lasting  a  few  days  to  six  or  eight  weeks,  and 
ending  in  complete  recovery.  Their  exact  nature  is  not  understood, 
but  they  resemble  migraine  in  that  there  are  severe  headache,  pain, 
usually  over  one  eye,  anil  in   their  assoeiation  with  vomiting. 

Generally  paralysis  of  the  extra-ocular  muscles  is  partial,  and  the 
symptoms  will  vary  according  to  the  muscles  affected.     When  they  are 
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all  involved  there  are  ptosis,  divergent  strabismus,  diplopia,  and  ood- 
tracted  pupil,  with  loss  of  the  light-reflex  and  accommodation. 

Intra-ocular  Paralysis. — (a)  Oycloplegia,  or  ciliary  mnscle-panlTni 
gives  rise  to  a  loss  of  the  power  of  accommodation,  so  that  ^^br-cight" 
is  good,  while  ^'  near-sight "  is  blurred  and  indistinct.  This  can  k 
corrected  by  a  convex  glass.  Bilateral  cycloplegia  is  usuallT  daeioi 
nuclear  lesion.  It  is  met  with  quite  often  in  diphtheria  and  in  vim 
dorsal  is. 

(6)  Iridoplegia. — The  pupil  may  be  dilated  {mydriamM)  firom  ptbrrf 
the  sphincter  or  spasm  of  the  dilator,  or  it  may  be  contracted  (w^mN 
from  the  antithesis  of  the  above. 

The  iris  has  three  actions — two  reflex  and  one  associated :  Fmti 
reflex  contraction  of  the  sphincter  on  exposure  of  the  eye  to  U^: 
second,  a  reflex  dilatation  of  the  radiating  fibers  on  stimulation  of  mr 
cutaneous  nerve ;  and,  third,  a  contraction  on  accommodation,  antlK. 
but  not  necessarily,  associated  with  convergence  (Gowers). 

First,  light-reflex  iridoplegia.  The  iris  reflex  is  lost  in  loeoMff 
ataxia,  and  may  be  also  in  syphilis.  Accommodation  and  converpM 
are,  however,  usually  preserved  {Argyll-Robertson  pupil).  Whentkt 
also  are  lost  the  condition  occurs  to  which  Jonathan  Hutchinson  pR 
the  name  ophthalmoplegia  interna. 

In  testing  this  reflex  care  must  be  taken  to  avoid  the  contractioi  i 
accommodation.  The  patient  should  look  at  a  remote  part  of  the  wm\ 
then  a  light  is  brought  suddenlv  in  front  of,  and  three  or  four  feet  fr 
tant  from,  the  eye.  One  eye  should  be  examined  at  a  time,  theotkff 
being  covered,  but  not  closed. 

Gowers  has  reported  unilateral  reflex  iridoplegia  occurring  in  iak& 
It  is  extremely  rare,  however.  The  reflex  path  is  as  follows :  the  retiii 
optic  nerve,  chiasm,  both  optic  tracts,  corpora  quadrigemina,  thini-D^rrr 
nucleus,  third-nerve  trunk,  ciliary  ganglion,  and  the  ciliary  nervw. 

Second,  skin-reflex  iridoplegia.  Normally,  painful  stimulation  -f 
the  skin  of  the  neck  causes  reflex  dilatation  of  the  pupil,  the  affeivti 
impulse  being  carried  along  the  sympathetic.  In  locomotor  lUii 
myosis  often  exists.  In  such  cases  Erb  showed  that  the  skin-reflex  »** 
lost  {spinal  myosis). 

Third,  accommodation  iridoplegia,  in  which  the  power  of  accomo- 
dation is  lost.  The  pupil  does  not  become  smaller  when  looking  tf 
near  objects. 

II.  The  fourth  nerve,  or  patheticus,  the  smallest  cranial  ner*. 
supplies  the  superior  oblique  muscle.  Its  superficial  origin  is  toit< 
outer  side  of  the  crus  cerebri,  just  in  front  of  the  pons.  The  fiber*  iii 
be  traced  backward  to  the  valve  of  Vieussens,  in  the  substance  of  wliAi 
it  decussates  with  its  fellow.  Its  deep  origin  is  in  a  nucleus  in  the  fr*'-' 
of  the  acjueduet  of  Sylvius,  immediately  behind  and  in  close  conuei'ti-  e 
with  the  third-nerve  nucleus.  After  piercing  the  dura  mater  the  ntfH' 
runs  alon<:  the  outer  wall  of  the  cavernous  sinus  and  enters  the  ••r.*.: 
throu«rh  the  sj)henoid  fissure.  Since  the  superior  oblique  muscle  dirri:> 
the  eyeball  dowiiward  and  rotates  it,  paralysis  causes  defective  J"»-- 
ward  and  inward  movements,  and  consecjuent  diplopia  with  inclinaii  t 
of  the  head  forward  and  to  the  sound  side.  When  occurring  alone  it  l* 
j)robahly  due  to  a  nuclear  lesion. 
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IIL  The  sixth  nerve,  or  abducenSy  has  its  deep  origin  in  the 
floor  of  the  fourth  ventricle  in  elose  praxiniity  to  the  seveiuh-nerve 
nucleus.  Its  superfieiul  origin  is  from  the  lower  part  of  the  pons,  in 
the  groove  between  it  and  the  medulla.  Emerging,  it  pierces  the  dura, 
runs  in  the  cavernous  sinus,  and  enters  the  orbit  through  tlie  sphenoid 
fissure  to  supply  the  external  rectus.  Owing  to  its  long  course,  this 
nerve  is  specially  liable  to  injury,  usually  from  pressure  due  to  tumors 
or  from  syphilitic  or  other  forms  of  meningitis.  Paralysis  of  the  muscle 
causes  convergent  strabij^mus,  owing  to  an  inability  to  rotate  the  eye 
outward  and  conseijuent  di]dopia.  In  nuclear  lesions  the  external 
rectus  of  the  same  side  and  the  internal  rectus  of  the  opposite  side  are 
paralysed,  conjugate  deviation  resulting,  the  eyes  being  directed  away 
from  the  sitleof  the  lesion*  This  is  due  to  the  fact  that  the  sixth  nerve 
gives  off  a  twig  that  runs  to  that  region  of  the  opposite  third-nerve 
nucleus  governing  the  internal  rectus. 

This  muscle  is  not  wholly  controlled  by  the  sixth  nerve,  however,  for 
in  nuclear  lesions  of  the  latter  no  degenerated  fibers  are  found  in  tlie 
thinl  nerve;  and,  further,  when  the  eye  with  the  jniralyzed  external 
rectus  is  covered  the  opposite  internal  rectus  will  act,  though  less  readily 
than  normally. 

General  S3rmptottiatology  of  Paralysis  of  the  Eye-muscles. 

— Loss  of  power  in  the  ocular  muscles  is  indicated  by  five  kinds  of  symp- 
toms (Gowers) :  (1)  Limitation  of  3Iovemeitt. — The  amount  of  limitation 
in  the  movement  of  the  eyeball  is  in  direct  ratio  to  the  degree  of  palsy. 
In  complete  palsy  the  globe  is  ultimately  fixed,  owing  to  contraction  of 
the  unopposed  muscle.  In  partial  paralysis,  as  the  limit  of  movement 
is  approached  the  motion  is  often  jerky  (ptiralytic  ni/stmfmus). 

(2)  AVniA/jsrwHi*.— Owing  to  defective  movement  the  axes  of  the  eyes 
do  not  correspond.  *^  The  deviation  of  the  axis  of  the  paralyzed  eye 
from  parallelism  with  that  of  the  sound  eye  is  termed  the  primary 
deviation." 

(3)  Seeondari^  Deviation, — *'  If  the  sound  eye  is  prevented  from  see- 
ing the  object,  and  the  patient  looks  at  this  (is  made  to  '  fix  '  it)  only 
with  the  affected  eye,  the  sound  eye  is  moved  still  farther  in  that  direc- 
tion, and  hence  the  deviation  of  the  visual  axes  is  increased,  This  is 
called  the  ''secondary  deviation,"  and  depends  on  the  fact  that  two  mus- 
cles normally  acting  in  unison  are  etjually  stimulated  (innervated)  for 
any  given  movement.  When  one  is  %veak,  the  amount  of  nerve-force 
employed  to  move  the  sound  eye  acts  equally  on  tlie  impaired  eye,  and 
Lenee  the  over-action*  In  paralytic  strabismus  fixation  with  the  sound 
eye  shows  the  primary  deviation,  while  fixation  with  the  affeeted  eye 
reveals  secondary  deviation-  In  ordinary  strabismus  due  to  spasm  this 
does  not  hold  good  ;  it  matters  not  which  eye  is  used,  deviation  remains 
the  same/" 

(4)  Ernmecus  Projection. — We  judge  of  our  relation  to  surrounding 
objects  by  the  position  of  the  eyeball  as  indicated  to  us  hy  the  degree 
of  stimulation  necessarily  brought  to  bear  on  the  ocular  muscles.  When 
one  of  these  muscles  is  weak,  the  additional  stimulation  (innervation) 
necessary  to  move  it  in  fixing  an  object  impresses  us  with  the  idea  that 
it  is  really  farther  away  than  is  actually  the  case,  and  in  attempting  to 
touch  it  the  finger  goes  beyond.     This  erroneous  projection,  or   inter- 
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ference  of  visual  sense-imiiregsioiis,  causes  a  disturbance  of  eqaiUbfivft 
and  gives  rise  to  vertigo,  which  hius  been  named  ^*  ocular  Yertigo/* 

(5)  Ihuble  Vision, — This  it*  not  clue  uhine  to  a  difference  id  tbe  uda 
of  vision,  causing  images  on  uon -corresponding  portions  of  the  rptma, 
but  also  to  the  erroneous  projection.  *'  If  the  patient  looks  witk  botk 
eyes,  the  field  of  the  unaflTeeted  eye,  being  normally  projected,  do»  Ml 
correspond  with  the  field  of  the  affecte^l  eye ;  the  images  formed  in  the 
two  eyes  are  mentally  referred  to  different  positions  ;  objects  are  swa 
double  '"  (Gowers).  The  ""  tnic  image  *'  is  that  one  formed  in  the  sound 
eye,  while  the  retina  of  the  affected  eye  receives  the  *'  false  image.*' 

IlomofJi/mouif  or  aimpie  diphpia  is  that  in  which  the  false  image  1 
pears  on  the  ''same  side  of  the  other  as  the  eye  by  which  it  ia  ieWL'^ 
This  is  due  to  paralysis  of  an  abductor  mnscle^ — convergent  MirahiMmmM. 
Crossed  diplopia  occurs  in  divergent  strabismus,  the  result  of  (mralyfiis 
of  an  adductor.  The  false  image  appears  to  he  on  the  other  aideof  tbe 
real  object — i.  e.  toward  the  sound  eye. 

Gowers' mnemonic  is,  '"When  the  visual  lines  (prolonged  ocnlar  ax«} 
cross,  the  diplopia  is  not  crossed/* 

Ophthalmoplegia,  a  paralytic  condition  of  the  eye- muscles,  may  be 
partial  or  complete.  Either  the  internal  or  the  external  muscles  majbt 
involved,  constituting  ophthah7iofde(^ia  iiiU^rna  or  externa^  and,  when  both 
arc  uffectetl,  total  ophthalmoplegia.  The  lesions  may  be  nuclear  or  ft- 
rijihentl.  Pressure  due  to  neoplasms,  f^unimata,  aneurysms*  or  basilar 
meningitis  may  produce  it,  or  it  may  follow  diphtheria.  It  alao  oeensm 
in  general  paralysis,  progressive  muscular  atrophy,  and  locomoliir 
ataxia.  It  may  be  (a)  of  sudden  onset,  due  to  sonje  vascular  diatorb- 
an  ce  ;  {/j  )  ac  u  t  e — th  e  po  Uo-e  ii  ceph  a  I  it  iti  « ttpt  rio  r  o  f  W  er  n  i  c  k  e — deralop- 
ing  in  a  few  days  or  weeks ;  or  (c)  chronic*  In  the  latter  case  njminlni 
of  Imlbar  palsy  are  apt  to  be  present  also.  Von  Graefe  baa  de#criMlft 
form  of  bulbar  palsy  limited  to  the  ocular  nuclei  under  the  nail 
pro(jr€S» iv e  ophtJt a Im opf legia. 

The  symptoins  vary  necessarily  according  to  the  muacle^  inro 

The  treatment  consists  in  the  removal  of  the  cause  when  posail 
In  inflammatory  cases  counter-irritation  is  employed  by  bliatera 
on  the  teujples,  behind  the  ears,  or  at  the  occiput,  or  by  leeches.  lotei^ 
nally,  the  salicylates,  mercury,  iodids,  and  general  tonics  are  ttwfU. 
Rarely  a  case  will  recover  spontaneously.  Electricity  is  probmblf  of 
little  value.  The  diplopia,  unless  it  can  be  obviated  by  a  suitable  Xmk, 
should  be  met  by  means  of  an  opa^iue  glass. 

DISEASES    DP  THE   FIFTH   NERVB. 

The  trigeminus  nerve  has  an  extensive  origin  from  the  floor  of  tit 
fourth  ventricle.  It  supplies  with  sensation  the  whole  region  innenratel 
by  all  the  other  cranial  nerves  except  the  first  and  Becond.  It  retoia- 
bles  a  spinal  nerve  in  that  it  has  two  roots,  a  motor  and  sensory,  asdoit 
the  latter  a  ganglion  (Gamerimi),  From  the  latter  arise  three  sefttofT 
branches—viz.  the  ophthalmic,  superior  maxillary,  and  inferior  maxtllarr, 
A  motor  root  joins  the  last  named,  the  largest  branch  of  the  fifth  orrrr. 

Morbid  conditions  of  the  fifth  nerve  cause  sensory,  motor,  or  gufta- 
tory  symptoms.    The  lesion  may  be — (1)  Pontine  hemorrhage^  softeiiilig. 
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sclerosis,  or  tumor.  (2)  Diseai^e  or  injury  at  the  base  of  the  brain — 
e.  If,  meningitis,  gumma  or  other  tumor,  caries  of  bone.  (3)  Disease 
or  injury  of  the  branches,  as  neuritis,  pressure  due  to  aneurysm  of 
the  internal  carotid  or  to  a  tumor  in  the  pituitary  or  spheno -maxillary 
region,  orbital  cellulitis,  and  punctured  wounds  of  the  mouth  and  nose. 
(4)  Rarely  fracture  of  the  skull. 

Symptoms, — Sensory  Portiou.—In  the  irritative  stage  the  chief 
feature  is  pain  ;  this  may  be  shooting,  boring,  or  burning  in  character. 
Tenderness  along  the  course  of  the  nerve  and  hyperesthesia  may  also 
exist.  Later  anesthesia  develops  in  the  mucous  membrane  of  the  nose, 
mouth,  lips,  tongue,  and,  in  some  cases,  of  the  hard  and  soft  palate 
also.  Muscular  movements  arc  slower  than  normally,  due  to  sensory 
interference. 

The  secretions  are  often  increased,  though  at  first  they  are  lessened; 
hence  the  anosmia,  due  to  dryness  of  the  nasal  mucosa.  Loss  of  sense 
of  taste  may  also  occur.  Other  trophic  changes  are — inflammation  and 
ulceration  of  the  gums,  looseness  of  the  teeth,  and  inflammation  of  the 
eye,  Corneul  opacities,  ulceration,  sometimes  perforation,  and  finally 
complete  destruction  of  the  eye^ — neuro-paralytic  ophthulmia^ — are  noted. 
This  is  especially  apt  to  occur  when  the  Gasserian  ganglion  is  involved. 
X*ainful  and  intractable  herpes  may  develop.  Hemifacial  atrophy  may 
result  from  disease  of  the  fifth  nerve  (Mendel). 

Motor  Fartdon* — Spasm  or  Parah^sis. — Partial  or  complete  inhibition 
of  the  movement  of  the  muscles  in  the  region  supplied — t,  e,  those  of 
the  jaw.  the  raasseter.  temporal,  pterygoid,  mylo-hyoid,  and  the  poste- 
rior belly  of  the  digastric.  TLe  degree  of  palsy  can  be  ascertained  by 
placing  a  finger  on  each  masseter  or  temporal  muscle  while  the  patient 
alternately  opens  and  forcibly  closes  the  mouth.  In  external  pterygoid 
paralysis  movement  toward  the  sound  side  is  impossible,  and  on  de- 
pression of  the  lower  jaw  it  deviates  toward  the  aflTected  side.  Ulti- 
mately wasting  of  the  muscles,   with  deformity,   takes  place. 

Tbe  spasm  (the  so-called  '*  masticatory  spasm  "'  of  Romberg)  may  be 
tonic  or  clonic.  In  tonic  Hpusm — ^trismus  or  lockjaw — the  jaw  is  firmly 
set  and  the  muscles  are  hard,  rigid,  and  sometimes  painful.  This  occurs 
in  tetanus,  in  certain  cases  of  tetany  and  hysteria,  in  caries  of  the  teeth, 
occasionally  after  exposure,  and  in  irritative  centric  or  peripheral 
lesions.  Clonic  spasm  is  more  or  less  continuous  or  intermittent.  The 
former  consists  of  sltort,  quick,  vertical  or  rarely  lateral  movements 
(e.  g.  chattering  of  the  teeth),  usually  associated  with  some  other  con- 
dition, as  paralysis  agitans,  general  convulsions,  and  the  like,  or  it  may 
exist  alone,  especially  in  women  late  in  life.  The  intermittent  form  is 
rare  and  occasionally  occurs  in  chorea.  Contractions  are  single,  forci- 
ble, and  are  separated  by  some  little  time.  The  tongue  and  cheeks 
may  be  bitten  in  the  attack, 

OustatoTF  Portion. — St/mptoms  referable  to  this  portion  are  not  always 
present  in  disease  of  the  fifth  nerve.  There  may  be  a  loss  of  taste  with- 
out sensory  disturbance,  or  vice  versd^  or  both  may  exist  contemporane- 
ously. Lesions  of  the  nerve- root  or  mid<lle-ear  disease  may  cause  it, 
but  pontine  lesions,  as  a  rule,  do  not.  A  perverted  sense  of  taste^ — 
parageuma — may  be  present  in  hysteria  and  insanity.  Increased  sensi- 
tiveness— hypergewiia — and  subjective  sensations  of  taste  may  result 
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from  irritative  lesions,  and  the  latter  may  precede  an  attack  of  epikpgr 
(as  an  aura). 

The  diagnosis  is  not  difficult  as  a  rule.  Anesthesia  in  the  tret  np- 
plied  by  the  nerve,  with  loss  of  taste,  is  fairly  conclusiTe.  Sptim  bit 
be  simulated  in  cases  of  rheumatism  or  rheumatoid  arthritis  idtoItiii 
the  temporo-maxillary  articulation. 

Treatment. — The  underlying  cause  should  be  attacked  when  poi- 
sible,  and  mercury,  the  iodids,  and  the  salicylates  should  be  adminiitad 
in  specific  cases  and  in  those  due  to  exposure.  Analgesics,  and  em 
opiates,  may  be  necessary.  Sometimes  vigorous  counter-irritation  ii«f 
value.  Attention  must  be  paid  to  the  condition  of  the  general  bjsia 
The  battery  may  be  tried,  preferably  with  the  faradic  current  or  If 
means  of  electricity  short  and  extremely  rapid  blows  may  be  madeoiv 
the  nerve. 


DISBASBS  OF  THB  SEVENTH  OB  FACIAL.   NBBVB. 

The  nucleus  of  this  nerve  in  the  floor  of  the  fourth  ventricle  »  i 
relation  with  those  of  the  sixth,  eighth,  and  twelfth  nerves.  Like  tk 
spinal  nerves,  it  has  an  upper  and  Tower  neuron  or  motor  segment  ii 
former  extending  from  the  cortical  center  in  the  lower  Rolandic  rcjpn 
to  the  nucleus,  while  the  latter  runs  from  the  nucleus  to  the  periphot 
Lesions  may  involve  any  part  of  the  tract,  producing  either  spua  *ff 
paralysis. 

Spasm. — This  may  be  idiopathic  or  organic. 

Etiology. — It  sometimes  follows  paralysis,  and  may  be  reflex,  iff^ 
ing  carious  teeth  and  intestinal  worms.  It  is  more  prone  to  develop  it 
individuals  with  neuropathic  family  histories.  The  variety  folloviic 
paralysis  is  most  common  in  young  adults  and  children,  while  the  ordh 
nary  facial  spasm  almost  invariably  occurs  later  in  life.  Lesions  iBtW 
facial  center,  or  pressure  on  the  nerve  at  the  base  of  the  brain  by  u 
aneurysm  or  tumor,  may  give  rise  to  it. 

St/mptoms, — Spasm  is  usually  clonic,  and  occasionally  tonic.  Itaij 
be  unilateral  or  bilateral,  and  one  or  two  or  all  the  muscles  supplied  kj 
the  seventh  nerve  may  be  involved.  The  eyelids  alone  are  sometiiifl 
involved — blepharospasm — forming  an  associated  symptom  in  certain  eT^ 
diseases,  together  with  photophobia.  The  spasm  is  tonic.  Clonic  ffaii 
— nictitation — occurs  in  hysteria  and  allied  neuroses.  Generallv,  b-i*- 
ever,  blepharosj)asra  occurs  with  a  spasm  of  the  lateral  facial  muscia 
with  twitching  of  the  eyelid  and  the  side  of  the  face.  The  frontilL** 
rarely  involved.  Voluntary  movements,  as  in  speaking  or  eating,  la: 
emotion,  increase  the  spasmodic  movements.  No  pain  is  present  anie* 
the  fifth  nerve  is  also  disturbed.  Loss  of  power  occurs  in  progressive  w* 
ganic  cases.     The  palate  is  not  affected. 

The  course  of  the  disease  is  apt  to  be  slow,  and  often  persists  tii 
death,  with  remissions  or  intermissions  from  time  to  time  ;  the  proonofii- 
therefore,  should  be  guarded. 

The    treatment  consists  of  tonic  and  hygienic  measures.     All  eta?* 

of  irritation  should  be  removed  if  possible.     Nerve- tonics silver.  vlI^ 

rian,  zinc,  asafetida,  as  well  as  strychnin  hypodermically are  of  hvi^ 

value.     Electricity  and  sedative  drugs  are  of  more  use  as  palliative* 
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Counter-irritation  may  be  applied  over  any  tender  spot  or  behind  the 
ear.     Finally,  nerve-stretching  may  be  tried. 

Paralysifl  (Bell's  Palsy). — Depending  on  the  seat  of  the  lesion,  we 
have — (a)  supra-nuclear,  (b)  nuclear,  and  (c)  infra-nuclear  palsy.  The 
following  table  presents  the  general  differences  between  upper  and  lower 
neuron  palsy : 

Supra-nuclear  Paralysis.  Nuclear  and  Infra-nuclear  Paraltsis. 

The  upper  part  of  the  face  is  not  af-  All  parts  of  the  face  involved,  including 

fected,  the  muscles  of  the  angle  of  the  the  orbicularis  and  frontalis. 

mouth  being  chiefly  concerned. 

Voluntary  movements  are  more  impaired  Voluntary    and    emotional    movements 

than  the  emotional.  equally  affected. 

All  reflex  movements  are  normal.  All  reflex  movements  are  lost. 

Electric    reaction    is    normal,    or    only  Reactions  of  degeneration  are  present 

slightly  impaired  to  both  galvanic  and 

faradic  currents. 

There  is  no  wasting.  Wasting  is  present 

(a)  Supra-nuclear  paralysis  is  generally  associated  with  hemiplegia, 
the  palsy  of  face  and  limbs  being  on  the  same  side — i.  e,  opposite  the 
lesion,  which  may  consist  of  a  hemorrhage,  tumor,  abscess,  softening,  or 
which  may  be  the  result  of  injury,  and  may  be  situated  in  the  cortex, 
corona  radiata,  or  the  internal  capsule.  When  the  cortical  face-center 
is  alone  involved,  the  limbs  escape  {monoplegia  facialis).  This  form  is 
rare. 

{b)  Nuclear  paralysis  is  due  to  hemorrhage,  tumor,  or  softening  at  the 
site  of  the  nucleus  in  the  medulla.  It  may  also  result  from  an  attack 
of  diphtheria,  and  very  rarely  occurs  in  cases  of  antero-poliomyelitis. 
As  already  noted,  the  symptoms  are  similar  to  those  of  infra-nuclear 
paralysis. 

{c)  Infra-nuclear  paralysis  is  caused  by  pressure  on  the  nerve  at  the 
base  of  the  brain  by  tumors,  meningitis,  aneurysm,  or  hemorrhage.  In 
the  Fallopian  canal  the  nerve  may  be  damaged  by  bone-disease  or  some 
form  of  otitis.  This  is  the  seat,  too,  of  the  so-called  ^^  rheumatic  neur- 
itis," the  result  of  exposure. 

Fracture  of  the  base  of  the  skull  or  injury  to  the  nerve  as  it  emerges 
from  the  stylo-mastoid  foramen  may  result  in  facial  palsy.  Diplegia 
f€u;ialis  is  rare,  but  may  be  caused  by  a  single  lesion  in  the  pons,  where 
the  facial  paths  cross,  or  by  two  lesions,  one  on  either  side.  The  causes 
enumerated  above,  when  bilateral,  beget  double  facial  paralysis. 

Lesions  in  the  lower  part  of  the  pons  may  result  in  crossed  hemi- 
plegia, the  fibers  being  involved  in  their  course  between  the  nucleus 
and  the  point  of  emergence  of  the  nerve,  the  side  of  the  pons.  The  face 
will  be  paralyzed  on  the  same  side  as  the  lesion,  since  this  latter  is  below 
the  decussation  of  the  facial  tracts,  and  involves  the  outgoing  nerve,  to- 
gether with '  opposite  hemiplegia.  In  alternate  or  crossed  hemiplegia 
the  facial  palsy  is  of  the  infra-nuclear  type,  while  in  ordinary  hemiplegia 
the  supra-nuclear  type  is  met  with.  Certain  symptoms  of  nerve-irrita- 
tion may  precede  the  actual  palsy  or  may  be  concomitant,  such  as  slight 
pain  and  tenderness,  some  swelling  in  front  of  the  ear,  muscular  twitch- 
ing, and  occasionally  vertigo. 

Symptoms. — The  affected  side  is  immobile  and  expressionless,  and  the 
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shed  or  abolii^hed.     This  is  seen 
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nontial  linefl  are  dii 
in  tlifKse  aljove  mid4k'  life.  The  eye  cununt  he  closed,  owing  to  drrxjp- 
iug  of  the  h>vver  lid,  and,  as  the  tears  are  not  directed  into  their  jiroper 
channel,  tlie  eye  waters.  Voluntary  and  emotional  movements  are  lo*t 
Whistling  and  smoking  are  performed  with  difficulty,  if  at  alL  and  food 
collects  between  the  teeth  and  cheek  of  the  affected  side,  owing  to  pcrml- 
ysis  of  the  buccinator;  in  drinking  the  patient  inclines  the  head  to  the 
Bound  side  to  prevent  escitpe  of  the  li<|^jid  from  the  corner  of  the  nmiitii* 
The  dilator  naris  is  paralyzed ;  henee  sniffing  is  interfered  with,  and  tJie_ 
sense  of  smell  is  lowered  oti  that  side. 

When  the  tongue  is  protruded  it  seems  to  be  drawn  toward  the 
sied  side.  This  is  not  the  case,  however,  the  effect  being  due  to 
traction  of  the  unopposed  muscles  on  the  sound  side.  All  reflex 
ments  are  lost  The  palate  is  not  affected,  and  sensation  jb  not  impmirHL 
When  tiie  nerve  is  involve*!  between  the  intnnu'scmtia  gafitjltformtf  abd 
the  origin  of  the  chorda  ty mpani,  taste  is  lost  in  the  anterior  j^iart  of  tlie 
tongue.  When  other  parts  of  the  nerve  are  dise^^ed,  taste  is  not  inter* 
fered  with,  unlesH  an  ascending — or,  more  rarely,  a  descending — nwir- 
itis  develops.  Hearing  may  he  increased,  owing  to  paralvfeii*  of  the 
stapedius,  with  conserjucnt  unopj^osed  action  of  the  tensor  tymf»iiiii. 
In  ear-disease  and  in  disease  of  the  base  of  the  brain,  involving  both 
facial  and  auditory  nerves,  hearing  h  lessened.  Some  <legrec  of  wast* 
ing  takes  place  in  the  affected  muscles,  and  both  quantitative  and  <|Oal- 
itative  electric  changes  quickly  follow  the  palsy. 

The  duration  of  an  attack  varies  from  a  few  days  to  several  mootitf 
or  a  year,  and  in  rare  cases  it  is  permanent.  The  onset  \n  osqiDt 
prompt,  and  the  acme  of  the  nttack  may  be  reached  in  from  m  few  boon 
to  a  couple  of  days, 

Diagnom. — From  the  table  previously  given  it  will  be  easy  to  dtlcf^ 
entiate  supra-nuclear  from  infra-nuclear  palsy.  In  cases  of  long  staJid- 
ingj  when  contractures  have  taken  place,  owing  to  the  furrows  thus  pro- 
duced the  afft*cted  side  may  he  taken  for  the  sound  side,  but  on  geiUsg 
the  patient  to  whistle  the  true  state  of  affairs  will  manifest  itself. 

Tnatmetit. — Search  for  the  cause.  If  ear-disease  is  present,  make 
provision  for  free  drainage ;  if  syphilis,  give  iodid  of  potash,  raercujyt 
or  both.  In  cases  due  to  cold*  the  so-called  rheumatic  palsies,  eouiit^i^ 
irritation  is  especially  called  for,  and  cantharidal  collodion,  fly-blist€4% 
or  the  actual  cautery  behind  the  ear  or  over  the  occiput  are  very  useftil 
The  bowels  should  be  freely  opened,  and  diaphoretics  or  hot  baths  and 
alkaline  diuretics  administered  ;  in  the  inflammatory  stage  small  dos« 
of  mercury  are  of  value,  and  later  mercuric  iodid  or  general  to&tct. 
fialvanism  may  be  employed  to  stimulate  the  nerves  and  to  help  tft 
maintaining  the  tone  of  the  muscles.  When  contractures  threatro  m 
late  cases  the  use  of  electricity  should  he  dispensed  with. 


DIBBA8B8   OP  THB   AUDITORY  NERVE, 

The  eighth  nerve  has  its  deep  origin  in  the  medulla.  The  ceotirii 
connected  by  fibers  with  the  cerebellum,  probably  by  means  of  an  «jiri- 
libriai  mechanism.  The  auditory  fibers  decussate  in  the  region  of  tht 
nuclei^  passing  in  the  posterior  extremity  of  the  internal  capsule  to  tke 
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opposite  hemisphere.  The  cortical  center  is  in  the  middle  of  the  first 
temporo-sphenoid  convolution,  Dcstnictiou  of  that  of  the  left  side  re- 
sults in  word-deaf fteisif :  thus,  spoken  words  may  be  heard,  but  are  not 
recognized  bs  such*  This  is  not  a  common  condition.  Karely  the  audi- 
tory tract  may  be  involved  between  the  cortex  and  the  nucleu.s.  The 
nerve  may  be  implicated  at  the  base  of  the  brain  by  tumors,  aneurysms, 
hemorrhage,  meningitis.  »nd  traumatism,  Erh  has  described  a  primary 
nerve- degeneration  in  tabes  dorsalis.  Disease  may  attack  the  laby- 
rinth, either  primarily  or  secondarily  to  ear-disease.  Drugs — quinin, 
apiol,  salicylates^ — ^may  cause  deafness  similar  to  the  labyrinthine  variety. 
In  anemia  and  in  other  conditions  in  which  the  general  health  is  below 
par^  also  in  hysteria,  hearing  may  be  affected.  The  lesions  give  rise 
either  to  an  increased  or  diminished  sense  of  hearing; 

(a)  fff^peranms,  in  which  certain  or  all  sounds  are  intensified.  Paral- 
ysis of  the  stapedius  muscle  causes  low  notes  to  be  heard  with  great  in- 
tensity. Auditory  hyperesthesia  may  also  occur  in  hysteria  or  during 
the  course  of  cerebral  or  general  disease. 

{b)  i>^«aeM#i4»— diflRcult  hearing— may  be  due  to  middle-ear  disease, 
or  it  may  exist  as  a  '^nervous  deafness/*  the  result  of  labyriotbine  or 
nerve-disease.  These  may  be  differentiated  by  means  of  the  tuning- 
fork.  Normally,  air-conduction  is  better  than  bone-conduction,  and  if 
in  a  deaf  person  a  tunin<T-fork  can  be  heard  vibrating  longer  when  held 
against  tbe  skull- vault  or  tetnporal  bone  than  in  front  of  the  ear,  there 
is  some  impairment  of  conduction  in  the  meatus  or  middle  ear-  When 
the  patient  is  deaf,  and  yet  the  normal  relation  is  maintained  between 
air-  and  bone-conduction,  the  labyrinth  or  the  nerve  is  at  fault. 

(f)  TinnituM  aurmm — irritation  of  the  auditory  nerve — -a  condition 
in  which  subjective  sounds  occur,  such  as  whirring,  buzzing,  ticking,  or 
ringing  in  character.  In  certain  subjects  they  are  w^orse  at  night  than 
during  the  day.  and  at  times  they  are  paroxysmal ;  as  a  rule,  in  any 
case  they  are  intensified   when  the  general  system  is   below   par. 

Tinnitus  may  be  caused  by  anemic  or  depraved  nutritional  states, 
intra-cranial  aneurysm,  pressure  on  the  cervical  sympathetic  by  enlarged 
glands,  tumor,  or  aneurysm,  impacted  cerumen,  otitis  media,  labyrinthine 
disturbance,  blows  upon  the  head,  excessive  auditory  stimulation,  loud 
noises,  or  it  may  occur  during  an  attack  of  migraine  or  as  an  epileptic 
aura.  In  a  neurasthenic  individual  the  subjective  noise,  no  matter  what 
the  cause,  will  be  accentuated.  The  more  complex  and  elaborate  the 
sound,  the  greater  the  probability  of  its  being  of  central  origin. 

Treatment. — Careful  search  must  be  made  for  the  cause  of  any  of 
these  morbid  conditions  just  described,  and  when  practicable  tliey  should 
be  removed.  The  system  should  be  hrougbt  into  as  good  a  condition 
as  possible.  In  hyperesthesia  brumids  occasionally  avaiL  In  dysacusia 
little  can  he  done  when  the  cause  is  labyrinthine.  The  same  is  true 
when  tlie  nerve  or  its  centers  are  involved.  Counter-irritation  and 
electricity  may  be  tried  ex  tern  ally  i  and  iodids  internally.  These  meas- 
ures sbould  be  employed  in  tinnitus,  but  with  more  hope  of  relief;  in 
addition,  sedatives  are  generally  called  for,  and  even  morphin  may  be 
necessary  in  paroxysmal  attacks. 
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m^niSbe's  disease. 

Definitioilt — An  luirul  or  labyriiitbiiie  vertigo — originally  descrr 
by    Mt'nii:*re   in   1861 ;    the   caniitnil   symptoms   are   vertigo,   deA&eM^ 
noises  in  tlie  ear,  and  sometimes  vomiting, 

Pathology.^ — ^There  may   be  an   intlammation   or   atrophy  of  the 
nerve-endings.     There  are  also  changes  in  the  labyrinthine  mi 
frouj  any  cause  or  from  hemorrhage. 

Etiology- — Meniere's  disease  is  most  common  afler  thirty,  and  ii 
rarely  met  with  before  that  age.  It  is  twice  as  common  in  men  till 
women.  The  precise  lesion  is  labyrinthine,  and  is  the  result  of  ex|iomtr 
gout,  syphilis,  senile  change,  congestion,  and,  more  rarely*  heroorriiapL 
Any  cerebral  disturbance  or  gastric  or  other  irritation  is  apt  to  indoei 
an  attiiek. 

Symptoms.^ — Vertigo  is  present,  and  varies  from  an  extremely  tXi^ 
transient  attack,  and  one  that  is  entirely  subjective,  to  one  of  alinaa 
explosive  violence.  The  patient  may  have  a  sensation  of  having  be« 
struck,  and  then  of  falling  heavily  to  the  ground.*  The  slight  form  mij 
be  continuous  with  more  or  less  frequent  severe  attaek^i,  or  a  comfftlett 
intermission  of  days,  weeks,  or  months  may  transpire.  The  itt»cb 
may  arise  without  apparent  cause^  or  as  a  result  of  a  blow  or  e\0u  i 
sudden  movement,  and  occur  during  both  working  and  sleeping  booili 
The  giddiness,  when  severe,  causes  nausea  and  vomiting,  and,  if 
longed,  bile  is  vomited  as  in  ordinary  bilious  attacks.  When  the  attack 
is  very  acute  momentary  unconsciousness  supervene*!.  NystagnitM  tod, 
diplopia  may  occur  during  an  attack.  Tinnitus  and  deafneee  qsoill] 
exist  together,  the  former  being  constant,  but  of  slight  degree,  ajid  pQ^ 
sibly  worse  during  an  attack  ;  it  may  be  entirely  absent  betwetn  tbf 
attacks.  The  latter  (nervous  deafoesa)  is  constant  and  of  Tar^ifig 
severity  in  different  individuals. 

Diagnosis. — The  occurrence  of  vertigo  and  tinnitus  in  a  pdioa 
with  more  or  less  nen^ous  deafness,  with  or  without  gastric  symptooii 
establishes  the  diagnosis.  The  tinnitus  and  the  character  of  the  imt- 
ness  usually  suffice  to  distinguish  tliis  from  other  forms  of  %"ertigo.  la 
epilepsy  with  auditory  aurte  the  period  of  unconsciousness  is  giracnQy 
much  longer,  and  on  regaining  consciousness  the  patient  is  dull  sad 
drowsy  for  some  time.  It  is  possible  also,  as  a  rule,  to  elicit  a  hbMy 
of  convulsions. 

Prognosis. — In  some  cases  the  condition  grows  progressively  wwif 
until  deafness  supervenes,  when  it  ceases.  Often,  however,  amsl  if 
improvement,  or  even  complete  recovery,  may  be  secured.  In  hesft- 
disease  the  shock  may  prove  fatal,  and  in  the  very  acute  but,  fortunatetyt 
rare  cases  the  prognosis  is  always  bad. 

Treatment.^ — Counter-irritation  over  the  mastoid  process  aad 
internal  use  of  broruids  to  lessen  the  morbid  sensibility  will  prorc  fill 
able-     The  emunetories  must  be  gotten  in  good  condition,  and  any 
derlying  disease,  as  sypljilis  or  gout,  must  be  treated.    Charcot  suggeHied 
the  use  of  drugs  that  produce  tinnitus — rjuinin,  for  instance.     Tbe  cits 
were  worse  at  the  time,  but  some  of  them  seemed  to  improve 
i|uen£ly.     Oowers  employs  sodium  salicylate  in  o*grain  (0.324) 
thrice  daily,  believing  that  more  good  arises  when  such  drugs  mrt 
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in  moderation-  Apiol  might  be  tried  in  this  conDCCtion.  Nitroglycerin 
and  the  nitrites  are  sometiraea  of  value  in  cases  associated  with  arterio- 
sclerosis. 

DISEASES   OF  THE   GLOSSO-PHARYNaBAL   NERVE. 

The  ninth  cranial  nerve  has  its  origin  in  the  posterior  part  of  the 
floor  of  the  fourth  ventricle,  in  eloBe  relation  with  the  pneumogastric 
nerve.  Our  knowledge  as  to  its  function  is  not  exact,  both  because  it  is 
seldom  if  ever  involved  alone,  and  also,  on  account  of  its  many  connec- 
tions (with  the  trigeminus,  the  facial,  the  pnemnogai^tric,  and  the  sym- 
pathetic nerves),  it  is  diflicult  to  say  whether  the  teniiinal  fibers  in- 
volved represent  the  functions  of  its  roots  or  of  one  of  its  connections 
(Gowers). 

Its  fibers  are  distribnted  to  the  tonsils,  the  back  of  the  tongue,  the 
soft  palate,  the  pharynx,  the  Eustachian  tubes,  and  the  tympanic  cavity. 
It  supplies  both  motor  and  sensory  fibers,  but  not  those  of  taste.  This 
nerve  is  involved  in  the  nuclear  degenerations  that  are  spoken  of  as  bul- 
bar palsies.     It  may  be  also  aflected  by  meningitis  or  new  growths* 

DISEASES    OF   THE  PNEUMOGASTRIC   NERVE. 

As  already  stated*  the  origin  of  the  tenth  cranial  nerve  is  in  intimate 
relation  with  that  of  the  ninth.  It  is  also  continuous  below  with  that 
of  the  eleventh,  and  all  three  are  associated  with  the  center  for  the 
hypoglossal  nerve.  The  nerve  proper  arises  from  the  side  of  the  me- 
dulla, and  runs  on  either  side  of  the  neck  in  tbe  sheath  of  the  carotid 
artery,  lying  behind  that  vessel.  It  enters  the  thorax  in  front  of  the 
subclavian  artery  on  the  right  side,  and  between  the  subclavian  and  the 
carotid  on  the  left ;  then  it  courses  beside  the  esophagus,  and  is  distrib- 
uted to  the  pharynx,  larynx,  lungs,  heart,  esophagus,  and  stomach,  and 
sends  fibers  to  the  intestines  and  splcfen. 

The  esophageal  fibers  are  botij  motor  and  sensory,  gastric  fibers  being 
chiefly  sensory.  The  vagus  is  in  part  the  motor  nerve  of  the  intes- 
tines. It  also  contains  both  accelerator  and  inhibitory  fibers  for  the 
respiratory  center,  is  the  cardiac  inhibitory  nerve  and  a  vaso-dilator> 
and  is  said  to  contain  trophic  fibers  for  the  heart  and  lungs. 

Etiology *^ — The  nerve  may  be  involved  at  its  nucleus  either  by 
hemorrhage  or  softening.  The  nuclei  of  the  ninth,  eleventh,  and  twelfth 
nerves  are  sitnultaneoiisiy  attacked,  either  wholly  or  in  part,  giving  rise 
to  a  group  of  symptoms  known  as  bulbar  paht/^  The  tenth  nerve  at  its 
super ficitj]  origin  may  be  compressed  by  neoplasms,  aneurvsms,  and  the 
products  of  mcnintptw  ;  in  its  course  down  the  neck  it  may  suffer  pres- 
sure, or  may  either  he  tied  in  ligating  the  carotid  artery  or  cut  in  the 
removal  of  a  tumor  or  enlarged  glands.  Very  rarely  it  may  be  injured 
by  incised  or  punctured  wounds,  or  be  the  seat  of  neuritis  due  to  expo- 
sure or  to  some  toxemia.  Tbe  tfiorbid  conditions  of  the  pneumogastric 
are  best  stiulied  by  corjsidering  the  branches  of  distribution  sepaTately. 

(a)  Pharyngeal  Branches. — The  muscles  and  mucous  membrane  of  the 
pharynx  are  supplied  by  branches  of  the  pneumogastric  and  glosso-pha- 
ryngeal  nerves,  constituting  the  pharyngeal  plexus.     The  pharynx  may 
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be  the  seat  of  spasm  or  paralysis :  this  is  purely  a  ^^  functional  **  coDdition. 
and  usually  occurs  in  hysteric  {globtis  hi/atericus)  or  in  nervous  indi- 
viduals. One  of  my  own  patients  (a  woman)  after  some  domestic  trouble 
became  extremely  nervous.  She  complained  of  increasing  difficakv  in 
swallowing,  until  finally  she  could  scarcely  take  liquids,  this  symptom 
becoming  aggravated  when  any  one  was  watching  her.  She  was  cured 
by  the  daily  passage  of  graduated  esophageal  bougies. 

Paralysis  of  the  pharynx  causes  difficulty  in  swallowing,  so  that  food 
remains  in  the  mouth  instead  of  being  passed  into  the  esophagus.  Par- 
ticles often  enter  the  larynx  and  give  rise  to  paroxysms  of  coughing, 
and  at  times  cause  choking.  When  the  soft  palate  is  also  paralyzed, 
the  food  is  regurgitated  into  the  nose.  The  lesion  is  generally  nuclear, 
causing  bulbar  paralysis.  The  root  of  the  nerve  may  be  involved  u  it 
leaves  the  side  of  the  medulla  by  meningitis  or  by  pressure  from  a  neo- 
plasm or  an  aneurysm.     Rarely  it  may  be  caused  by  a  toxic  neuritis. 

{b)  Laryngeal  Branches. — The  superior  laryngeal  nerve  fumisihes 
sensory  fibers  to  the  mucous  membrane  of  the  larynx  above  the  vocal 
cords,  and  supplies  also  the  crico-thyroid  and  epiglottidean  muscles. 
The  inferior  or  recurrent  laryngeal  nerve,  which  takes  its  origin  in  the 
superior  thoracic  region,  winds  around  the  arch  of  the  aorta  on  the  left 
side  and  around  the  subclavian  artery  on  the  right,  reaching  the  larynx 
by  running  up  between  the  trachea  and  esophagus.  It  is  the  sensorr 
nerve  of  the  larynx  below  the  vocal  cords,  also  of  the  entire  trachtt. 
and  supplies  all  the  muscles  of  the  larynx  except  those  named  aboTe. 
It  has  been  shown  that  the  motor  fibers  of  the  larynx  come  from  the 
glosso-pharyngeal  nucleus,  the  pneumogastric  fibers  being  sensory. 

Spasm  of  the  larynx  is  due  to  over-action  of  the  glottis-closers  (the 
adductors),  though  some  cases  described  in  this  category  are  probaUj 
instances  of  abductor  paralysis.  The  condition  is  rather  rare  in  adults, 
but  quite  common  in  children  (laryngismus  stridulus),  and  particularlj 
in  rachitic  subjects.  An  attack  may  also  be  induced  in  those  pre<li5pose'i 
by  any  form  of  nerve-irritation  cfr  catarrhal  condition  of  the  respiratorr 
tract.  It  may  be  part  of  a  general  neurosis ;  it  is  sometimes  seen  in 
tabes  dorsal  is  {laryngeal  crisis);  and  Liveing  reports  that  he  ha.**  seen  it 
take  the  place  of  an  attack  of  migraine.  Spastic  aphorta  consists  of  a 
spasm  induced  whenever  an  attempt  to  speak  is  made.  Laryngeii 
spasms  occur  most  frequently  at  night.  Dyspnea  is  the  most  striking 
symptom,  and  is  so  intense  in  some  cases  that  suffocation  seems  immi- 
nent. The  patient  may  be  cyanotic.  Soon  the  retained  carbonic  acid 
gas  causes  relaxation,  but,  as  the  cords  open  slowly,  the  inspiration  is 
accompanied  by  a  crowing  sound,  and  the  expiratory  sound  is  harsher 
than  normal. 

Paralysis  of  the  larynx  may  be  the  result  of  a  nuclear  degeneration 
(glosso-pharyngeal),  producing  chronic  bulbar  paralysis,  as  already 
mentioned ;  this  form  may  occur  in  disseminated  sclerosis,  tabes  dor- 
salis,  general  paralysis  of  the  insane,  and  in  certain  toxemias.  The 
paralysis  is  generally  bilateral ;  rarely  it  is  unilateral. 

Very  rarely  a  cerebral  cortical  lesion  in  the  laryngeal  center  maj 
cause  pseudo-bulbar  paralysis.  Since  the  two  centers  are  compensatory, 
the  lesion  must  be  bilateral. 

The  nerve  may  be  involved  at  its  root  or  in  any  part  of  the  trunk. 
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and  such  lesions  are  usually  unilateral.  The  recurrent  laryngeal  nerve, 
especially  the  left,  is  more  apt  to  he  ili.seased  than  the  superior,  on 
account  of  its  position.  Thus,  the  arch  of  the  aorta  is  more  frequently 
the  seat  of  an  aneurysm  than  the  subchxviaa ;  enlarged  thoracic  glands, 
neoplasms,  and  nn  enlarged  thyroid  can  also  damaj^e  these  nerves.  The 
peripheral  filaments  may  be  attacked  as  part  of  a  multiple  neuritis. 

In  certain  cases  the  muscles  become  weakened  without  being  para- 
lyzed, this  possibly  being  due  to  a  local  neuritis,  or  to  a  congestion  and 
inflammation  of  the  mucous  membrane  from  over- use  (clergymen  »  9ore 
throat),  or  as  the  result  of  exposure. 

The  following  are  the  chief  forms  of  paralysis : 

(1)  Complete  Parahfsw. — By  this  is  generally  understood  paralysis 
of  all  except  the  crico-thyroid  and  epiglottidean  muscles,  though  occa- 
sionally  these  may  also  be  involved.  Since  the  cords  are  paralyzed, 
phonation  is  impossible.  As  a  rule,  there  is  no  interference  with  respi- 
ration, though  the  pressure  of  the  in-going  air  may  bring  the  cords 
nearer  together,  and  thus  produce  a  certain  amount  of  inspiratory 
harshness. 

As  the  cords  cannot  be  closed,  coughing  is  impossible,  as  the  air 
escapes  through  the  glottis,  and  no  expulsive  force  can  be  given  to  it. 
When  the  paralysis  is  unilateral  these  symptoms  will  of  necessity  be 
modified^  and  some  degree  of  phonation  may  be  possible.  The  most 
common  cause  of  this  condition  is  an  involvement  of  the  recurrent 
laryngeal  nerve;  the  lesion  may,  however,  be  nuclear  or  in  the  course 
of  the  nerve-trunk. 

(2)  Paralyms  of  the  Abduetorsi. — ^The  only  special  abductor  muscles 
are  the  posterior  crico-arytenoids.  When  they  are  involved  the  glottis 
fails  to  open  in  inspiration,  and  tbe  unopposed  adductors  bring  the  vocal 
cords  together.  They  are  still  more  closely  approximated  during  inspi- 
ration by  the  column  of  air,  and  bence  the  prolonged,  stridulous  inspi- 
ratory sound.  Phonation  and  expiration  are  practically  unchanged,  It 
is  quite  likely  that  many  cases  supposed  to  be  instances  of  hysteric 
spasm  of  the  glottis  are  really  cases  of  abductor  paralysis. 

In  unilateral  paralysis  the  normal  movements  of  tbe  unaffected  vocal 
cord  prevent  any  marked  degree  of  fly  apnea  and  stridor:  phonation  is 
usually  hoarse  and  of  a  low  pitch.  lu  cases  of  long  duration  the  symp- 
toms become  more  marked  as  tlie  unopi>ose<l  adductors  undergo  second- 
ary contracture  and  still   further  narrow   the  glottis. 

This  condition  may  he  due  either  to  central  disease  or  to  some  local 
change.  The  abiluctor  muscles  may  be  degenerated,  while  all  the  other 
laryngeal  muscles  are  healthy,  or  one  or  both  recurrent  nerves  may  be 
affected.  These  nerves  innervate  both  the  abductors  and  adductors,  and 
it  is  not  clearly  understood  why  the  abductors  alone  should  suffer  when 
tbe  parent  nerve-trunk  is  involved.  At  any  time  it  might  be  a  very 
grave  condition,  for  should  any  swelling  of  the  cords  supervene  nothing 
t)ut  a  prompt  laryngotomy  could  prevent  suffocation. 

(3)  Atidurtnr  Partthph. — ^The  cords  move  normally  during  respira^ 
tion,  and  bence  there  is  no  stridor  :  as  they  cannot  be  approximated, 
however,  phonation  is  impossible^  This  condition  is  met  with  in  hys- 
teria, producing  hysteric  aphonia,  in  public  speakers  who  overtax  their 
voices,  and  also  in  larvngitis. 
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The  folio vviug  table,  from  Gowers'  text-book  ou  I}Ue€t9e$  of  the  Stt- 
vom  iSgstetn,  euahleB  one  to  get  a  comprehensive  idea  of  the  subject: 


Sir  M  pro  Its. 

No  voice ;  no  cough ;  stri- 
dor only  on  dcejj  in«*pi- 
rutioD. 

Vok'e  lowr-pltched  aiid 
hoarse  ;  no  cough  \  stri- 
dor abHetit  or  fiiight  on 
deep  breathing* 

Voice  little  chimgcfl ;  cough 
norinaJ  ;  in*^piration  difli- 
cult  and  long^  with  loud 
stridor. 

Symptoms  inconcliisive ; 
little  uffection  of  voice  or 
m)ugh. 

No  voice  ;  perfect  cough  ; 
no  Btridor  or  dyspnea. 


Signs.  LiitQits. 

Both  cords  moderately  ab-     Total  bilateral  pabv. 

ducted  und  motionless. 


Total  uniUteral  pftl«j« 


Total  abductor  pdijr* 


Uoilaleral  abdactor  pilff* 


Adductor  palsy. 


One  cord    moderately   ftl»- 

ducted    and    motion  tens, 

the  other  moving  freely, 

and  men  beyond  the  mid- 
dle line  in  phonation. 
Both  cords  near  t<pgelher, 

and^  during   inspiration, 

not  separated^  but  even 

drawn  nearer  together. 
One  cord  near  the  middle 

line,  not  moving  during 

in^pirution ;     the    other 

normal. 
Cords*  normal  in  position, 

and  moving  normally  in 

respiration,       hnt       not 

bninght  t4)gether  on   an 

attempt  at  phonation. 

Sensory  disturbances  of  the  larynx  are  rare^  and  especially  1*;^,^^ 
thesia.     AnoBthesia  may  he  due  to  hysteria,  or  to  bulbar  paralysis,  or 
disease  of  the  superior  laryngeal  nerve.      It  is  dangerous,  as  food  mtf 
enter  the  windpipe, 

(c)  Cardiac  Branches. — Those  with  bmnches  from  the  sympaifaftie 
form  the  canliac  plexus.  The  vagus  contiiins  both  accelerator  and  in- 
hibitory fibers,  bttt  the  latter  predominate;  therefore  irritation  of  tit 
nerve,  either  centric  or  peripheral,  will  slow  the  hearths  action.  Czemuk 
was  able  to  shyw  the  action  of  his  heart  by  prej^sing  a  small  tumar  ia 
his  neck  against  the  vagus  nerve.  When  the  function  of  the  nerre  ii 
lowered,  inhibition  ia  removed  and  the  heart's  action  beoomes  rapid. 
This  may  be  brought  about  by  a  toxemic  neuritis,  by  pressure,  acddeatal 
ligature,  or  by  incised  or  punctured  wounds*  Various  emotioiui  aad 
nervous  states  may  bring  about  the  same  result. 

(d)  Pulmonary  Branches. — ^Both  accelerator  and  inhibitory  fibers  ti* 
ist,  but  in  this  case  the  accekTator  infiiience  predominates,  so  thai  irri- 
tatjon  results  in  increased  respiratory  movements  or  even  in  broochiil 
spasm,  since  the  bronchial  muscles  are  also  supplied  by  this  nerve.  It 
is  this  nerve  tliat  is  supj>ose<i  to  be  concerned  in  the  production  of  a^tlt- 
matic  paroxysmsr  Therefore,  when  the  nerve-function  is  lowered  the 
respirations  become  much  slower.  The  nerve  is  supposed  to  ooDlaiii 
trophic  fibers  for  the  lungs. 

(e)  Esophageal,  (f)  Qastric,  and  (g)  Intestinal  Branches. — ^Tbe  esopli- 
ageal  braiielies  are  rareiy  damaged,  and  irritation  (spasm)  occurs  nairt 
frecjuently  than  paralysis.  The  pneumogastric  gives  the  s<*nsorT,  mJ 
in  part  the  motor,  nerve^-siipply  to  the  stomach,  and  irritation  givci  rist 
to  increiised  con  tract  ions  with  some  [lain. 

lliniger  is  in  certain  people  said  to  be  connected  with  the  va^i.  ill4 
vomiting  may  result  from  direct  or  reflex  irritation  of  the  iM-r  ~ 
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aljsis  causes  some  dimtnutioD  of  the  gastric  contractions.     Normally^ 
the  vagi  accelerate  intestinal  peristalsis. 

Treatment.^ — It  is  almost  always  impossible  to  remove  the  cause  of 
the  above  conditions,  Syphilitic  lesions  are  probably  the  most  amen- 
able, and  in  the  various  laryngeal  palsies  electricity  may  be  employed, 
though  it  is  of  somewhat  doubtful  utility,  and  in  abductor  palsy  may 
possibly  exert  a  harmful  intluence  by  stimulating  the  adductors.  Strych- 
nin and  general  tonics  should  be  administered.  Massage  of  the  larynx 
may  be  tried,  and  in  spasmodic  conditions  attention  should  be  directed 
to  the  general  physical  state.  All  sources  of  nerve-irritation  should  he 
removed  if  possible,  and  bromida,  or  even  chloral,  should  be  given. 

BISBABES   OF   THE   SPINAL  ACOBSSOBY  NERVE. 

This  nerve  consists  of  two  parts — an  external  or  spinal,  and  an  in- 
ternal or  accessory,  portion.  The  latter  has  already  been  described  in 
connection  with  the  pneumogastric  nerve.  It  forms  the  motor  portion 
of  that  nerve,  and  is  distributed  to  the  laryngeal  and  pharyngeal  mus- 
cdes.  The  spinal  element  arises  from  the  multipolar  ganglion-cells  in 
the  anterior  gray  horns  of  the  cervical  cord,  ascends  and  enters  the 
cranium  through  the  foramen  magnum,  and  leaves  it,  after  joining  with 
the  accessory  part,  through  the  jugular  foramen*  It  supplies  the  sterno- 
mastoid  muscles  and  in  part  the  trapezius. 

Injury  or  disease  of  the  nerve  may  result  in  spasm  or  paralysis. 
Only  the  spinal  part  is  considered  in  this  section. 


TORTICOLLIS. 
(  Wrf/-nerk\) 

This  may  be  a  congenital  or  an  aci]uired  condition. 

Congenital  torticollis,  or  "fixed  wry-neck,"  is  the  result  of  an 
atrophy  and  shortening  of  the  sterno-mastoid  muscle,  brought  about 
by  some  intra-uterine  condition  or,  possibly,  by  an  injury  at  birth.  The 
right  muscle  is  most  commonly  aflTeeted.  The  bead  turns  slightly  to- 
wanl  the  sound  side ;  the  eye  may  deviate,  and  curvature  of  the  cervical 
spine  may  develop. 

Facial  asymmetry  is  a  usual  concomitant  of  this  condition*  The 
face  on  the  same  side  as  the  lesion  develops  less  rapidly  than  the  other 
eide,  and  in  time  secondary  contracture  of  the  unopposed  muscles  takes 
place.  The  torticollis  can  be  cured  by  tenotomy,  but  the  facial  asym- 
metry  persists.  Fixation  is  necessary  for  a  while  when  contracture 
exists. 

Spasmodic  wry -neck  may  be  tonic  or  clonic.  These  forms  may  co* 
exist,  alternate,  or  occur  independently  in  different  individuals.  The 
condition  is  met  with  almost  exclusively  in  adults,  and  occurs  most 
fretjut'ntly   in   middle-aged  men. 

Pathology. — ^No  macroscopic  or  microscopic  evidence  of  any  lesion 
has  been  discovered,  and  the  condition  is  probably  dependent  upon  an 
over  activity  of  the  neurons  in  the  various  centers  that  control  the 
muscles  of  die  affected  part 

Etiology,— The  influence  of  sex  and  age  has  been  mentioned;  a 
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neurotic  heredity  may  also  predispose.  Torticollis  may  follow  hibit- 
spasm,  or  some  injury  to  the  head  or  neck,  or  exposure  to  cold,  the  lat- 
ter constituting  the  "rheumatic"  type.  Rarely,  robust,  healthy-look- 
ing individuals  are  attacked  without  any  apparent  cause.  Cerriol 
caries  may  cause  rigidity  of  the  neck,  simulating  torticollis.  The  span 
is  usually  tonic  in  such  cases,  as  it  is  in  those  of  the  "  inflammatorr " 
type,  where,  in  children  particularly,  enlarged  and  painful  glands  arv 
found  under  the  sterno-mastoid. 

Symptoms. — The  occiput  is  drawn  toward  the  shoulder  of  Hut 
affected  side,  the  chin  is  elevated,  and  the  face  rotated  more  or  k* 
toward  the  sound  side.  The  sterno-mastoid  may  alone  be  affected,  ortk 
trapezius  may  also  be  involved.  In  the  latter  case  greater  depmaci 
of  the  head  takes  place.  Spinal  curvature  may  ensue,  the  convfxiiT 
being  toward  the  sound  side.  This  only  takes  place  in  cases  that  kifr 
existed  for  some  time.  Clonic  spasm  is  infinitely  more  distressing  iii 
more  apt  to  be  permanent. 

Some  pain  and  muscular  twitching  may  precede  the  onset  of  ik 
attack,  though,  as  a  rule,  muscular  contractions  are  the  first  indicatM. 
These  are  mild  at  first,  and  rarely  abruptly,  more  commonly  d<^. 
they  increase  in  severity.  As  the  case  progresses  other  musclnwoi 
even  those  of  the  arm,  become  involved.  Cases  have  been  descriMi 
which  certain  muscles  or  groups  of  muscles  in  the  hand  or  arm  bt 
been  primarily  affected,  the  condition  gradually  spreading  from  tka 
The  spasm  usually  ceases  during  sleep.  An  attack  may  cause  paiitW. 
as  a  rule,  it  induces  merely  a  feeling  of  fatigue  in  the  muscles:  ill 
worse  if  the  patient  is  excited  or  emotional.  Bilateral  spasm  mayoccv. 
the  muscles  of  both  sides  being  equally  affected  (retro-collir  ipami 
Gowers  speaks  of  a  case  in  which  the  backward  displacement  of  thekai 
was  so  great  that  the  face  was  horizontal  and  looked  directly  upvari 

Diagnosis. — As  a  rule  this  is  not  diflScult.  When  spasm  L«  :t- 
duced  by  enlarged  and  painful  glands  beneath  the  sterno-mastoid  \u 
age  of  the  patient  will  be  of  value  in  determining  the  true  condiiioft 
This  usually  occurs  in  children:  true  wry-neck,  on  the  other  haniTrTT 
rarely  commences  before  the  thirtieth  year.  Hysteric  spasm  may  ii«* 
simulate  spasmodic  torticollis,  but  it  generally  occurs  in  voung  ^uiLti. 
and  usually  other  evidences  of  hysteria  are  also  present,  ^he  rhfutit:' 
tj/pe  and  the  rigidity  induced  by  caries  of  the  spine  must  be  differentiait-i 
from  one  another  and  from  spasmodic  wry-neck.  If  the  rigiditv  o-or? 
on  suddenly,  following  exposure  to  cold  or  wet,  and  the  pain  is'n«»i  > 
creased  at  night  or  by  depressing  the  head  upon  the  spine,  and  i?  > 
lieved  by  hot  applications,  the  condition  is  probably  rheumatic.  Wie- 
the rigidity  and  pain  are  of  slow  onset,  without  history  of  exp«>>uTy. 
and  the  pain  is  both  worse  at  night  and  is  increased  by  depressiuii :-' 
head  upon  the  spine,  but  is  relieved  by  elevating  the  head,  the  coD»iirji 
is  very  probably  one  of  caries  of  the  spine. 

Prognosis. — Very  rarely  the  torticollis  may  diminish  or  even  was* 
after  an  existence  of  months  or  years.  Usually,  however,  it  is  per*i% 
ent,  either  being  stationary  or  slowly  increasing  in  severity  and  widen- 
ing in  range.  The  prognosis  must  always  be  guarded,  a*n4l  in  st-vt-rt 
cases  «:rave  as  to  recovery,  though  the  disease  does  not  shorten  litV 

Treatment. — Generally  very  little  can  be  expected  from  mi*i-ct' 
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tioii-  Bromids,  iDorphin,  chloral,  hyoscyamus,  or  fatinabis  indini  may 
be  tried,  a«  may  the  various  form^  of  eouiiter-irrkation.  Morptjiii,  ad- 
ministered bypodermicaliy,  has  been  moBt  effect umI  in  8ome  cases,  but 
the  danger  of  estJiblisbing  the  habit  should  not  be  forgotten  in  prose- 
cuting this  method.  Galvanism  sboubl  be  tried,  the  positive  pole  being 
placed  over  the  occipital  region  and  the  negative  over  the  affected  mus- 
cles. Nerve-Btretcbing  and  tenritomy  of  the  affected  muscles  is  of  very 
little  value.  The  only  surgical  procedure  that  has  proved  of  any  dis- 
tinct value  is  neurectomy,  with  excision  of  a  part  of  the  nerve  to  pre- 
vent reunion.  This  necessarily  causes  paralysis  and  atrophy  of  the 
mascles  supplied,  but,  since  it  often  abolishes  the  spasm,  the  slight  loss 
of  power  and  the  interference  with  the  movement  of  the  head  are  com- 
panitively  lutinitesimaL  The  results,  however,  are  not  uniform  even  so 
fiir  as  the  spasm  is  concerned. 

PARALYSIS    OF    THE    SPINAL    ACCESSOEY   NERVE. 

The  accessory  portion  has  been  previously  considered  in  describing 

the  laryngeal  branches  of  the  pneuniogastric. 

In  the  spinal  portion  the  nuclei  may  be- involved  in  degenerative 
lesions  of  the  motor  region  of  the  spinal  gray  matter.  The  nerve-trunk 
may  be  damaged  by  pressure  from  exudative  products  (meningitis), 
tumors,  or  caries,  with  r(\sulting  paralysis  and  wasting  of  the  sterno- 
mastoid  and,  in  part,  of  the  trapezius.  This  latter  muscle  is  also  sup- 
plieil  by  the  cervical  nerves.  The  patient  has  difficulty  in  rotating  the 
head  t^i  the  side  opposite  that  on  which  the  paralysis  exists,  and  the 
affected  muscle  does  not  stand  out  in  movements  of  the  head.  Unless 
aecondary  contraction  of  the  unopposed  muscle  sets  in,  no  deviation  oc- 
curs when  the  head  is  at  rest.  The  only  portion  of  the  trapezius  that 
IB  involved  in  paralysis  of  the  external  part  of  the  eleventh  nerve 
stretches  from  the  occipital  bone  to  the  acromion.  The  normal  contour 
of  the  neck  is  in  such  cases  lost,  and  the  ability  to  raise  the  arm  is  in- 
terfered with  because  the  trapezius  cannot  fix  the  scapula,  the  fulcrum 
of  the  deltoid*  Bilateral  paralysis  may  occur  as  in  progressive  muscu- 
lar atrophy  ;  if  both  sterno-mastoids  are  involved,  the  head  falls  back- 
ward :   if  both  trapezii,  it  falls  forward. 

The  treattnent  is  tlmt  of  the  underlying  cause.  If  the  lesion  is 
nuclear,  practically  nothing  can  be  done.  If  the  condition  is  due  to 
pressure,  in  some  cases  relief  may  be  obtained.  Electricity  and  mas- 
sage should  be  employed  during  the  recovery  of  the  nerve. 

DISEASES   OF  THE   HYPOGLOSSAL  NERVE. 

The  nucleus  of  the  twelfth  cranial  nerve  is  in  the  most  posterior  por- 
tion of  the  floor  of  the  fourth  ventricle.  It  is  said  by  some  observers 
that  the  nuclei  of  the  fibers  for  the  palate  and  vocal  cords  tliat  run  in 
the  spinal  accessory  nerve  may  be  in  the  lower  part  of  the  twelfth- 
nerve  nucleus. 

The  cortical  center  for  this  nerve  is  in  the  lower  part  of  the  ascend- 
ing frontal  convolution,  in  the  neifihborhood  of  the  cortical  fficial  cen- 
ter.    This  propinquity  probably  explains  the  simultaneous  involvement 
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of  the  facial  and  lingual  muscles  in  some  cases.  The  hypoglosBtl  u  ske 
motor  nerve  for  the  tongue  and  for  most  of  the  muBcles  attached  to  sk 
hyoid  bone.     Spasm  or  paralysis  may  follow  disease  of  the  nenre. 

Spasm  may  be  either  unilateral  or  bilateral.  It  is  probably  met  vitk 
most  commonly  in  hysteria,  or  as  a  part  of  some  general  ooBTihiTe 
condition,  as  epilepsy  or  chorea.  It  may  also  be  associated  witli  Ud 
spasm,  as  mentioned  above.  Irritation  of  the  fifth  nenre  (dettri 
caries,  ulceration  of  the  gums)  seems  to  be  responsible  for  some  ma 
^^  Paroxysmal  clonic  spasm  '*  is  a  form  in  which  the  tongue  is  n^iir 
thrust  in  and  out.  Various  sensations  in  the  affected  region  mj  p» 
cede  the  attack.  A  rare  form — aphthongia — is  induced  when  an 
to  speak  is  made.  The  prognosis  in  this  condition  is  good,  and  i 
eral  tonic  treatment  is  indicated. 

Paralysis  may  result  from  supra-nuclear,  nuclear,  or  infrt-m 
lesions. 

Supra-nuclear, — The  lesion  may  be  anywhere  between  the 
(lower  part  of  the  ascending  frontal  gyrus)  and  the  medulla,  and  cam 
paralysis  on  the  opposite  side.  In  this  condition  the  affected  miisdttk 
not  atrophy  nor  do  they  show  any  electric  change. 

NiLclear. — The  lesion  is  usually  degenerative.  It  may  either  k  i 
su4den  onset  (vascular),  less  rapid,  but  still  acute  (inflammatory), « i 
may  be  chronic,  as  in  bulbar  palsy  or  tabes  dorsalis.  The  uob 
are  so  close  together  that  the  condition  is  almost  invariably  bilaiad 

Infra-nuclear. — The  fibers  may  be  injured  by  the  pressure  of  n^ 
plasms  or  by  the  products  of  meningitis  or  of  syphilis.  Disease  d  h 
bone  may  also  involve  the  nerve  in  its  passage  through  the  fonaft 
More  rarely,  some  traumatism  or  disease  of  the  upper  cervical  yerteha 
may  simultaneously  injure  the  eleventh  and  twelfth  nerves. 

Sjrmptoms. — Paralysis  and  atrophy  of  one  or  both  sides  of  Ai 
tongue  and  fibrillary  twitchings  may  be  noted,  and  if  the  conditiotW 
unilateral,  the  tongue  when  protruded  deviates  toward  the  affected  siit 
Articulation,  mastication,  and  swallowing  are  but  very  slightly  interfcRJ 
with.  In  the  bilateral  form,  however,  these  are  very  much  imp&iiv^^ 
the  tongue  cannot  be  protruded  and  lies  motionless  on  the  floor  of  tie 
mouth.  The  atrophy  is  muscular.  This  throws  the  mucous  membnie 
into  deep  folds.     Sensation  and  taste  are  unaltered. 

Diag^nosiS. — If  the  lesion  is  supra  nuclear,  there  is  hemiplegia  o- 
tbe  same  side  as  the  lingual  paralysis,  without  atrophy  of  the  toDfEV- 
muscles.  When  nuclear,  it  is,  as  has  been  said,  generally  bilateral  ui 
forms  part  of  a  bulbar  paralysis.  There  is  also  wasting  of  the  linpfc 
muscles.  When  the  fibers  are  involved  in  the  medulla^  there  i>  J4iv 
ysis  of  the  tongue  on  one  side,  of  the  limbs  on  the  other,  and  the  tonf» 
deviates  from  the  paralyzed  side  of  the  body.  Outside  the  medalliik 
condition  is,  as  a  rule,  unilateral,  and  the  spinal  accessory  fiben  iff 
fre^juently  involved.  In  the  nuclear  and  infra-nuclear  varieties  tkeff 
is  wasting  of  the  muscles. 

The  prognosis  is  usually  unfavorable,  and  the  treatment  codsiA 
of  a  course  of  general  tonics  and  of  mercury  and  the  iodide  'rtk 
counter-irritation.     Electricitv  mav  also  be  tried. 
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DI8BASB8  OP  THB  OBBVIOAL  PLBXUS. 

Phrenic  Nerve. — This  nerre  is  usually  involved  as  a  result  of  some 
lesion  of  the  ganglion-cells  in  the  anterior  gray  horns  at  the  level  of  the 
third  or  fourth  cervical  nerve.  The  trunk  may  be  damaged  by  pres- 
sure, as  by  aneurysm  or  neoplasms,  or  by  traumatism,  or  it  may  be  the 
seat  of  neuritis.  More  or  less  immobility  of  the  diaphragm  follows, 
amounting  in  some  cases  to  complete  paralysis.  This  is  not  readily 
seen  with  the  patient  at  rest,  and  in  women  it  is  specially  hard  to  ob- 
serve, as  their  breathing  is  chiefly  of  the  costal  type.  The  abdomen 
moves  in  in  inspiration,  and  out  in  expiration,  forming  the  reverse  of 
the  normal  movements.  Immobility  of  the  diaphragm  may  also  occur 
in  peritonitis,  diaphragmatic  pleurisy,  and  in  large  pleural  effusions. 
Exertion  readily  causes  dyspnea,  and  pulmonary  diseases  are  apt  to  be 
exaggerated  as  the  products  of  secretion  accumulate.  This  is  most  apt 
to  occur  when  the  condition  is  bilateral,  as  it  usually  is  in  the  presence 
of  cord-lesions.  Other  muscles  always  suffer  in  this  form  in  addition 
to  the  diaphragm.  When  the  nerve  alone  is  involved  the  affection  is 
generally  unilateral. 

DISEASES  OP  THE  BBACHIAIi  PLEXUS. 

This  may  either  be  involved  m  totOy  or  any  of  its  branches  may  be 
affected  separately,  or  the  nerve-roots  that  unite  to  form  the  brachial 
plexus. 

Considering  first  the  roots,  the  only  nerve  worthy  of  notice  arising 
from  them  is  the  posterior  thoracic,  which  supplies  the  serratus  magnus 
muscle.  This  may  be  injured  directly  by  pressure,  as  in  the  carrying 
of  heavy  loads  on  the  shoulder  or  by  a  fall  or  other  traumatism.  Rarely, 
it  follows  exposure  to  cold.  Its  involvement  may  be  a  part  of  an  ante- 
rior polio-mvelitis  or  of  progressive  muscular  atrophy.  When  the  muscle 
is  paralyzed  the  posterior  edge  of  the  scapula  stands  out  prominently, 
and  particularly  when  the  arm  is  moved  forward.  Neuralgic  pains  in 
the  neck  generally  precede  the  neuritis.  The  course  of  the  disease  is 
always  slow.  During  the  early  stage  counter-irritation,  the  iodids  and 
mercury  internally,  and  later  electric  stimulation  to  keep  up  the  tone  of 
the  muscles,  constitute  the  treatment. 

Combined  Paralysis. — Two  or  more  nerves,  or  even  the  entire  plexus, 
may  be  involved  at  one  time  by  new  growths  in  the  cervical  region, 
neuritis,  stretching  or  rupture  of  the  nerves  by  wounds,  fractures,  or 
dislocations,  and  particularly  by  subcoracoid  dislocation.  Duehenne 
has  described  a  form  of  palsy  produced  in  infants  during  birth  by  pres- 
sure due  to  some  malposition  or  to  injury  by  the  finger  or  a  hook. 
Brachial  neuritis  may  follow  some  injury  to  one  of  the  nerve-branches 
(ascending  neuritis),  or  it  may  be  primary.  The  latter  variety  is  rare, 
and  usually  occurs  after  middle  life,  especially  in  cases  with  a  gouty 
history.  Paroxysmal  or  continuous  pain,  increased  by  any  movement 
of  the  arm  and  tenderness  on  pressure  over  the  affected  nerves,  is  the 
chief  symptom.     If  on  the  left  side,  it  simulates  angina  pectoris. 

Indiyidnal  Nerves  of  the  Arm. — These  may  be  damaged  by  pressure 
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due  to  a  tumor,  an  aneurysm,  or  to  callus.  Sleep-pahy  and  cndck-folMii 
are  both  pressure-palsies.  The  nerves  may  also  be  contused  or  torn  in 
fractures  or  dislocations,  and  palsy  may  follow  a  fall  or  blow  upon  tke 
shoulder ;  I  have  seen  it  occur  in  a  heavy  man  after  a  fidl  upon  the 
hand.  Primary  or  secondary  neuritis  may  develop,  and,  very  rirelj, 
neuromata  appear. 

The  aupra-acapular  nerve  supplies  the  supra-  and  infra-spinati  miu- 
cles.  Paralysis  causes  imperfect  outward  rotation  of  the  humerus  ud 
rotation  of  the  scapula,  with  elevation  and  inversion  of  the  lower  angle. 
Various  movements  of  the  arm  are  thereby  interfered  with,  and  the  lab 
tires  very  readily.  More  work  is  thrown  on  the  deltoid,  and  in  time  il 
hypertrophies,  causing  it  to  stand  out  more  prominently  against  tke 
infra-spinatus.     The  skin  over  the  scapula  is  usually  anesthetic. 

The  circumflex  nerve  supplies  the  deltoid  and  teres  minor  and  tk 
skin  over  the  deltoid  and  the  shoulder-joint.  Paralysis  results  ii 
inability  to  raise  the  arm  and  in  wasting  of  the  muscles,  with  or  with- 
out anesthesia.     Adhesions  may  form  in  the  joint. 

The  musculo-spiral  nerve  is  more  often  paralyzed  than  any  otbir 
nerve  of  the  arm,  its  position  rendering  it  particularly  liable  to  presBoe. 
It  supplies  the  triceps  and  supinator  muscles,  and  is  the  extensor  nent 
of  the  arm.  It  also  supplies  the  skin  on  the  radial  side  of  the  doral 
surface  of  the  hand,  the  back  of  the  thumb,  and  the  index  and  radid 
side  of  the  middle  finger.  A  lesion  high  up  results  in  paralysis  of  the 
extensors  of  the  elbow,  wrist,  and  hand,  and  of  the  supinators.  Proh- 
ably  the  point  most  commonly  attacked  is  about  the  middle  of  the 
humerus.  In  such  cases  the  triceps  escapes.  The  characteristic  symp- 
toms, however,  are  wrist-drop  and  finger-drop,  consisting  of  an  inabiUtr 
to  extend  the  hand  on  the  forearm,  also  the  first  phalanges  of  the  finpn 
and  thumb.  In  pressure-palsies  the  power  of  supination  is  usually  lost 
also.  Sensory  symptoms  vary,  and  are  seldom  pronounced.  There  miy 
be  slight  impairment  or  tingling  or  burning  sensations. 

This  condition  can  usually  be  differentiated  from  lead-palsy  bv  the 
rapidity  of  onset — by  the  fact  that  pressure-palsies  are  almost  invin- 
ably  unilateral,  and  that  the  supinators  are  involved.  Lead-palsy  ha? 
a  slow  onset  and  is  bilateral,  generally  without  supinator  involvement. 
Loss  of  sensation  precedes  the  pressure-palsy.  The  history  t«»o  will 
generally  throw  some  light  on  the  case.  I  have  seen  a  case  of  ripht- 
sided  unilateral  wrist-drop  in  a  man  who  worked  in  lead  with  hi*  riph: 
hand  only.  Bilateral  wrist-drop  may  occur  in  any  form  of  toxic  neur- 
itis, but  the  involvement  of  other  nerves,  the  manner  of  attack,  and 
the  history  of  the  case  will  serve  to  simplify  the  diagnosis. 

Recovery  follows  in  almost  all  cases  of  musculo-spiral  nerve-involve- 
ment, though  in  cases  in  which  qualitative  nerve-changes  have  taken 
place  it  is  necessarily  delayed. 

The  treatment  is  that  of  neuritis. 

The  median  nerve  supplies  the  pronators,  digital  flexors,  except  the 
ulnar  half  of  the  deep  flexor,  the  radial  flexor  of  the  wrist,  the  abdnc- 
tor  and  flexor  muscles  of  the  thumb,  and  the  two  radial  lumbricales.  It 
furnishes  sensation  to  the  radial  side  of  the  palm  and  front  of  the  thumb, 
and  to  the  front  and  back  of  the  first  and  second  and  half  of  the  thin! 
fingers.     This  nerve  may  be  the  seat  of  an  injury  or  of  neuritis,  bat  i^ 
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Beldom  involved  alone.  The  most  striking  syiuptomi!  are  wasting  of 
the  thenar  eminence  and  an  iriabilitv  to  oppose  the  thumb  to  the  tips  of 
the  fingers.  Further  pronation  is  only  possible  in  so  far  as  the  supinator 
lougus  subserves  that  function— viz,  the  misposition.  Ulnar  flexion  of 
the  wrist  alone  remains.  Flexion  of  the  phalanges  is  interfered  with. 
Sensation  may  or  may  not  be  lost. 

The  tdnar  nerve  supplies  the  ulnar  flexor  of  the  wrist,  the  ulnar  half 
of  the  deep  flexor  of  the  fingers,  the  muscles  of  the  little  finger,  the 
adductor  and  inner  head  of  the  short  flexor  of  the  thumb,  tlie  inter- 
oesei,  and  some  of  the  lumbricales.  It  supplies  with  sensation  the  front 
of  one  and  a  half  and  the  back  of  two  and  a  half  fingers  on  the  ulnar 
side.  Paralysis  causes  radial  deviation  of  the  hand  in  flexion  of  the  wrist, 
loss  of  adduction  of  the  thumb,  and  inability  to  move  the  little  finger. 
The  hypothenar  prominence  disappears. 

The  first  phalanges  cannot  be  flexed,  and  the  second  and  third  can- 
not be  extended.  This  is  exaggerated  in  old  cases,  though  still  it  is  not 
so  marketl  as  the  '*  claw  hand  "  of  progressive  muscular  atrophy,  since 
the  first  two  lumbricales  escape,  being  supplied  by  the  median  nerve. 
Sensory  symptoms  vary. 

The  dmgnmh  is  usually  easy.  It  is  well  to  remember  that,  since 
this  nerve  is  the  lowest  in  its  point  of  origin  of  any  considered  in  this 
group,  ascending  cord-diseases  will  involve  it  before  any  of  the  other 
brachial  nerves.  It  may  also  be  damaged  by  disease  limited  to  the  low- 
est part  of  the  cervical  enlargement  of  the  cord, 

DISEASES   OF  THE   LUMBAR   AND   SACRAL   PLEXUSES. 

The  liunbar  plexna  or  its  branches  may  be  involved  by  abdominal 
growths,  enlarged  glands,  psoas  abscess,  disease  of  the  vertebrae, 
neuritis,    and   rarely   by   wounds  or  dislocation  of  the  hip  or  during 

parturition. 

The  Obtnrntor  Xervtt, — When  the  power  of  adduction  of  the  thigh  is 
lost  and  the  affected  leg  cannot  be  crossed  over  the  other,  outward  ro- 
tation is  somewhat  im|>aired. 

Anterior  crural  nerte  |i;iralysi8  causes  loss  of  power  and  wasting  of 
the  extensors  of  the  knee,  loss  of  knee-jerk,  and  anesthesia  of  most  of 
the  thigh  and  the  inner  side  of  the  leg  and  foot. 

The  nH/ten'or  f /luteal  nerve  supplies  the  gluteus  minimus  and  mediua 
muscles.  When  it  is  involvetl  adduction  and  circumduction  of  the  thigh 
are  lost. 

The  sacral  plexus  and  its  branches  may  be  damaged  by  pelvic  neo- 
plasms or  inflammation,  neuritis  (generally  secondary  to  sciatic  nerve- 
involvement),  pressure  during  labor,  wounds,  dislocations,  aneurysms, 
and  diseases  of  the  bone. 

The  nmall  nciafie  iten^e  supplies  the  gluteus  maximus  muscle.  It  is 
seldom  involved  alone.  Lesions  cause  difficulty  in  rising  from  the  sit- 
ting posture  and  anesthesia  of  the  back  of  the  thigh  and  of  the  upper 
part  of  the  leg  posteriDrly. 

The  tfretft  Hritrtie  tteree  supplies  the  flexors  of  the  leg  and  the  mus- 
cles below  the  knee,  and  also  sensati<»n  to  the  outer  half  of  the  leg,  the 
sole,  and  part  of  the  dorsum  of  the  fnot.      Paralysis  causes  more  or  less 
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interference  with  the  act  of  walking,  anesthesia  in  the  part  supplied.  uA 
wasting  of  the  muscles. 

The  external  popliteal  or  peroneal  nerve  supplies  the  tibialis  inticu, 
the  peronei,  the  long  extensor  of  the  toes,  and  the  extensor  htm 
digitorum  ;  it  also  supplies  sensation  to  the  outer  half  of  die  firont  of 
the  leg  and  to  the  dorsum  of  the  foot.  Paralysis  causes  foot-drop  ud 
toe-drop,  rendering  it  necessary  to  lift  the  leg  high  in  walking,  so  thai 
the  foot  will  clear  the  ground;  this  constitutes  the  steppage  aait  referred 
to  in  the  section  on  Neuritis.     The  region  supplied  is  anesthetic. 

The  internal  popliteal  nerve  supplies  the  popliteus,  tibialis  poetkii. 
the  calf-muscles,  the  long  flexors  of  the  toes,  and  the  muscles  of  the  lole. 
When  paralyzed,  flexion  of  the  foot  and  toes  is  impossible,  and  seui- 
tion  is  lost  over  the  back  of  the  leg  in  its  lower  part  and  orer  the  fok. 
In  old  cases  talipes  calcaneus  results.  The  plantar  nenres  are  nrelT. 
if  ever,  involved  alone^ 


II.  DISEASES  OF  THE  SPINAL  CORD  AND  ITS 
MENINGES. 

DISEASES  OF  THE  MENINGES. 

Meninoitis  is  very  rarely  a  primary  condition.  Both  the  dura  ui 
pia  may  be  involved.  In  the  former  case  the  inflammation  is  osoailTdK 
to  some  morbid  condition  of  the  vertebrae,  while  in  the  latter  it  is  8e^ 
ondary  to  some  toxemia,  as  in  pyemia,  sepsis,  pneumonia,  typhoid,  or  tk 
acute  exanthemata.  It  may  be  part  of  a  tuberculous  condition  (ride  T» 
berculosis,  p.  278)  or  of  epidemic  cerebro-spinal  meningitis.  Injur* 
and,  it  is  said,  exposure  to  cold,  also  lead  to  inflammation  of  the  mt 
ninges  of  the  cord. 

PACHYMBNINOinS. 

Definition. — Inflammation  of  the  dura  mater.  The  dura  mtv  b 
involved  on  its  outer  or  inner  surfvLce  {pachymeningitis  externa  or  ri 
terna\  or  the  loose  connective  tissue  between  the  dura  and  bony  cic 
may  be  the  seat  of  a  peripachymeningitis. 

Pachymeningitis  externa  is  always  secondary,  and  usually  results  fr- 
syphilitic  or  carious  affections  of  the  bone,  or  from  pressure  due  to  tum- 
or to  traumatism.  It  may  either  be  acute  or  chronic.  Of  the  lin< 
type,  those  cases  due  to  Pott's  disease  are  most  common.  The  membm 
is  involved  to  a  greater  or  less  extent.  The  internal  surface  may  escai 
entirely,  or  it  may  be  slightly  roughened  and  adherent  to  the  arachno:* 
externally,  however,  the  dura  is  usually  thickened,  rough,  and  coveri 
with  a  cheesy  material. 

Pachymeningitis  interna  was  first  described  by  Charcot  in  1871.  « 
named  ^^ pachi/menhujitis  eervicalis  hyvertrophica/'  It  is  of  obs^a 
origin.  The  dura  ia  generally  much  tnickened,  and  gives  the  imf»nf 
sion  of  being  made  up  of  a  number  of  concentric  layers.      The  pit 
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only  involved  to  a  slight  degree  a*s  a  rule.  Areas  of  degeneration  may 
occur  in  the  cord,  as  may  also  dilatation  of  \Xs  central  canaL  As  implied 
by  the  name,  this  variety  of  paehymeningitis  is  ftjund  chiefly  in  the  cer- 
vical region,  and  the  clinic^U  symptoms  result  from  involvement  of  the 
nerve- roots*  It  ia  a  chronic  process,  and  has  been  divided  into  three 
periods,  as  follows :  (a)  The  painful  period^  lasting,  as  a  rule,  two  or 
three  months,  in  whicn  severe  neuralgic  pains  exist,  their  location  being 
determined  by  the  roots  involved.  They  are  mostly  in  the  occiput  and 
upper  extremities,  however.  Early  there  may  be  hyperesthesia,  numbness, 
tingling,  and,  rarely,  an  herpetic  eruption,  (h)  The  Paralt/tie  Period. — 
As  a  result  of  compression  of  the  motor  roots  an  atrophic  paralysis  of  the 
upper  extremities  develops.  A  peculiar  selective  tendency  is  manifested, 
the  radml  nerve  being  spared,  while  the  median  and  ulnar  nerves  are 
involved.  This  results  in  a  modified  "■  claw-hand  "  deformity  and  in  an 
over-extension  of  the  wrists,  with  flexion  of  the  fingers.  Anesthesia  may 
be  noted,  (c)  Spmtw  Paraphgia. — This  results  when  the  compression 
has  produced  degeneration  of  the  cord.  Generally,  there  are  paresis  of 
the  lower  extremities  and  increased  reflexes,  but  no  muscular  wasting, 
since  the  trophic  centers  are  intact  Occasionally,  however,  anesthesia 
and  paralysis  of  the  legs  and  bladder  develop,  bed-sores  following,  with 
death  from  exhaustion. 

The  prognosis  must  be  guarded,  each  case  being  carefully  looked  into 
and  diagnosed  from  amyotrophic  lateral  sclerosis,  syringomyelia,  and  from 
pressure  by  tumors.  From  the  latter  the  condition  is  very  difficult  to 
differentiate,  cervical  spondylitis  and  neoplasm ata  often  giving  rise  to  the 
same  symptoms.  The  first-named  condition  does  not  give  rise  to  sensory 
disturbances ;  moreover,  bulbar  symptoms  are  often  present,  the  lower 
extremities  atrophy,  and  the  bladder  functions  are  preserved.  Syringo- 
myelia induces  characteristic  changes  in  thermic  sensibility,  and  often 
unet^thesia,  hut  rarely  severe  neuralgic  or  radiating  pains. 

Pachymeniiigitii  hsemorrliaffica  intema,  or  hematoma  of  the  dura  viater^ 
may  occur  in  any  part  of  the  cord,  and  is  usually  associated  with  a  similar 
condition  in  the  cerebral  dura.  Cysts  may  be  found  in  the  inner  surface 
of  the  dura,  containing  broken-down  blood-cells  and  hematoidin  crystals, 
and  in  their  neighborhood  an  increase  of  fibrous  tissue  may  be  noted. 
The  condition  occurs  most  frequently  in  alcoholics  or  general  paralytics. 

Treatment  is  not  of  much  avail.  Counter- irritation,  potassium  iodid, 
and  electricity  are  the  chief  measures. 


This  may  be  either 


LBPTOMBNINOmS. 

Definitloa* — Inflammation  of  the  pia  mater, 
acute  or  chronic. 

ACUTE    LEPTOMEKINGmS- 

(Acuie  Spimd  Meningitis.) 

Pathology. — The  vessels  are  injected,  the  membrane  becomes 
cloudy,  a  sero-fibrinous  or  purulent  exudate  either  surrounds  the  cord 
or  may  only  exist  in  patches,  and  in  the  more  severe  cases  the  cord  itself 
is  involved  {meTmigomt/elituy  The  spinal  meninges  alone  may  be  in- 
volved to  a  greater  or  less  extent,  but  as  a  rule,  the  cerebral  meninges 
are  similarly  involved. 
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Etiology. — Rarely  is  this  a  primary  disease.  It  may  be  met  widi-S 
(1)  III  tuberculosis,  in  which  tlie  ren^bral  symptoms  predaminale.  (2)  la 
cerdiro-spjiial  meDingitis,  an  epidemic,  specific  infectious  disease.  (8)  As 
a  eoDtlition  Becondury  to  one  of  the  infectious  fevers,  as  pneimiQiiii* 
typhoid^  ami  influenza.  This,  however,  is  very  rare.  It  shoold  ht  n- 
meuibered  that  many  cases  presenting  clinically  the  picture  of  meninptii 
ghow  absolutely  nu poatmoftem  lesions  of  ihe  cerebml  or  spinal  membmno. 
This  is  especially  true  of  pneumonia  and  intluenza.  The  conditioD  in  imcl 
cases  is  prubably  a  toxic  encephalopathy.  (4)  In  myelitis.  In  ct*naiii 
cases  the  pia  becomes  involved,  due  to  extension  from  the  cortL  (5)  In 
injuries.     {6)  Asa  result  of  cold  and  exposure,  though  probably  rarely. 

S3rtnptottis* — These  are  chiefly  pain  in  the  back,  often  excniciaiing« 
with  fixation,  retraction  of  the  head,  tenderness  on  pressure  along  ibt 
spine,  tremors  or  spa^m  of  the  muscles,  and  various  sensory  disturbaiieef*- 
Reflexes  are  early  increased,  and  later  diminished  or  absent.  SJloilM  tkft 
cord  be  involved,  paralysis,  incontinence  of  urine  and  feces,  and  oven  brf* 
sores,  may  develop,  "f  he  symptoms  are  more  fully  di^useed  in  speaking 
of  the  tuberculous  and  epidemic  varieties, 

Diagnosis.—It  is  often  very  difficult  to  difierentiate  the  serfial 
varieties  of  spinal  meningitis,  and  equally  so  to  decide  whether  the  0um 
is  actually  meningeal  when  some  other  disease  is  present.  Even  bulbar 
symptoms  may  be  present  without  postmortem  lesions ;  I  have  seen  ihii 
typified  in  a  case  of  Bright  s  disease*  The  tuberculous  form  is  most  read^ 
ily  diiignosticated,  this  being  especially  true  if  any  collateral  evidence  of 
tuberculosis  exists.  It  is  a  point  of  some  value  in  the  diagnoab  to  ooie 
the  absence  of  marked  leukocytosis  in  tuberculosis  and  its  presoiotil 
purulent  meningitis. 

Spmtfl  ptirtfci'viesi's  or  lumbar  puncture^  first  intrmluced  by  Qnincb 
of  Kiel  in  1J^<H,  is  a  most  valuable  diagnostic  measure  and  simple  of  m^ 
plication.  lie  was  first  led  to  adopt  it  by  the  knowledge  that  a  frre 
communication  exists  between  the  subarachnoid  spaces  of  the  brain  and 
spinal  cord  through  the  foramen  of  Magendie ;  hence  he  conceived  tlie 
idea  of  a  lumbar  puncture  sup|d tinting  the  older  method  of  tapping  lit 
lateral  ventricles  in  cases  of  hydrocephalus.  Later,  he  used  it  iu  mfftiii-. 
gitis.  Therapeutically,  it  is  of  little  value.  The  patient  should  b<^  in 
sitting  posture  with  a  slight  forwanl  inclination  of  the  trunk.  The  punc- 
ture is  then  made  between  the  third  and  fifth  lumbar  vertebrae  anda  Uttl( 
to  one  side  of  the  middle  line.  Absolute  cleanliness  should  be  observed,' 
and  the  needle  introduced  slowly  until  the  fluid  begins  to  flow  by  its 
pressure. 

The  prognoBis  is  unfavorable  as  a  rule,  particularly  in  the  mbcrpK 
lous  form. 

Tlie  treatment  is  the  same  as  that  of  cerebro-spinal  nieaii^gilii 
{tnde  p.  180). 


I 
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CHRONIC    LEl*TOMEinN«rTIS. 


It  is  doubtful  if  this  disease  ever  occurs  independently.     It  nMjl 
low  the  acute  form  or  be  due  to  chronic  alcoholism,  syphilis^ 
disease  of  the  cord. 

Pathology, — The  pia  is  cloudy  and  swollen,  and  often  adherent  to  I 
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araclinoid,  or  all  three  membraueg  may  be  glued  together.  They  are 
tisuully  injected.  An  exudate  fills  the  meshes  of  the  arachnoid.  The 
cord  ia  occasionally  affected  in  its  cortical  portion  at  the  same  time. 

Si/mptoms. — Thetse  are  not  well  marked.  Unless  the  nerve-roots  are 
involved  the  symptoms  are  slight  or  none  at  all  exist  :  however,  pains 
of  a  radiating  character,  stiffness,  tremors,  hyperesthesia,  herpes,  and 
even  paralysis,  may  occur.  The  course  is  slow,  and  may  extend  over 
tnamy  years. 

The  prognoiw  is  unfavorable  ultimately. 

The  treatmt^nt  consists  in  the  use  of  iodids  and  mercury  internally, 
and  the  application  of  baths,  and  counter-irritation  along  the  spine. 


HEMOERHAGE   INTO   THE   SPINAL  MENINGBS. 
i^Memngtal  Apophxy ;  H^natorracku,) 

(a)  Cxtramexdngeal  hemorrhage  occurs  when  the  blood  is  between  the 
dura  and  spinal  canal. 

{li)  Intramemngeal  hemorrhage  is  that  in  which  the  bleeding  takes 
place  within  the  duni. 

Large  hemorrha<^es  are  very  rare  in  any  case,  bat  are  more  common 
in  the  extraraeningeal  furin  ;  they  result  from  trauma  or  rupture  of  an 
aneurysm.  The  peridural  space  will  accommodate  a  large  amount  of 
blood  without  giving  rise  to  pressure-symptoms.  Caries  of  the  vertebrre 
or  carcinoma  may  cause  hemorrhage  by  erosion  and  rupture  of  a  blood- 
vesseL  The  intra-raeningeal  frjrm  is  somewhat  more  common,  and  may 
eitlier  result  from  meningitis  or  occur  as  a  complication  of  any  of  the 
infectious  disejises.  In  such  cases  the  hemorrhages  are  small  aud  scat- 
tered. It  may  also  occur  in  convulsive  disorders  or  in  strychnin-poison- 
ing. Rupture  of  an  aneurysm  at  the  base  of  the  brain  may  give  rise  to 
extensive  hemorrhage,  and  in  a  case  of  syphilitic  ventricular  apoplexy  in 
a  young  man  I  found,  postmorh'my  that  the  blood  had  leaked  out  and 
infikrated  the  spinal  meninges  for  some  distance. 

SymptOinS. — ^When  the  hemorrhage  is  large  enough  to  cause  pressure, 
the  symptoms  are  very  acute,  apo[>lectifoira  indeed,  but  consciousness  is 
preserved.  Generally,  however,  they  are  fpiite  indefinite.  In  any  case 
they  depend  upon  the  degree  and  location  of  the  compression.  Early 
they  are  irritative«-vjz.  hyperesthesia,  paresthesia,  neuralgic  pains  that 
are  radiating  in  character,  herpes,  muscular  irritability,  tremors,  or  con- 
tractions. Later,  paralytic  symptorus  may  develop,  as  anesthesia  and 
bladder-  and  bowel -symptoms,  girdle  pains,  or,  when  the  lesion  is  high 
up,  interference  with  respiration,  and  pupillary  changes* 

The  diagnosis  is  often  difficult,  unless  the  onset  is  sudden  and 
explosive. 

The  prognosis  depends  on  the  cause  and  extent  of  the  hemorrhage. 
If  small  in  amount,  absorption  is  usually  prompt,  with  little  or  no  dis- 
turbance of  function  remaining. 

The  treatmetit  consists  of  rest,  ice  to  the  spine,  counter-irritation, 
wet-  or  dry-cupping,  leeches  or  venesection,  ergot,  opium  or  gallic  acid 
internally,  and  later  the  iodids  and  electricity.  In  certain  cases  operative 
procedures,  with  a  view  to  removing  the  clot,  may  be  justifiable. 
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DISTUEBANOES  OF  CIRCULATION  IN  THE  CORD. 

These  include  4|ualitative  and  <iuaQt]tative  changes  in  the  hltvci.  tnl  | 
morbid  conditiona  of  the  vP9,seUwalis. 

The  blood-vessels  may  be  the  seat  of  peri-  or  endarteritis,  and  mtly 
miliary  aneurysms  may  develop-      Embolism  und  throtnbosiei  &}«o 
the  former  much  leas  frequently  than  the  latter,  wbich  is  prone  to 
Hclerotic  changes  in  the  vessels,  giving  rise  to  ischemia  and  ultimate 
softening. 

Gonfestion. — We  are  justified  in  notieiug  this  as  a  possible  cord-leiioa« 
but  it  is  queBtionable  if  it  ha^  any  clinical  significance.  It  is  safe  toii- 
sume  that  it  occurs  in  the  general  stasis  of  circulatory  disorders.  y«l  wa 
characteristic  symptoms  develop*     It  is  very  rarely  met  Kith  ptmimatUm* 

Anemia. — Ihis  condition,  like  the  preceding,  i*arely  givet  rit»  In 
symptomg.  Dr*  William  A.  Hammond  has  de8cribed  a  certain  gmiij? 
of  symptoms  as  due  to  spinal  congestion,  and  another  to  spinal  anrmii, 
but  his  teachings  on  this  point  are  not  generally  accepted.  Simple  ancoii 
of  the  cord  J  per  mu  cannot  be  recognized  clinically.  During  the  past  Uw 
years,  however,  many  observers  have  reported  certain  and  distaaclMtf- 
modem  findings,  with  or  without  clinical  evidences  that  the  same  aiTf 
occurred  during  life^  in  cases  of  grave  anemia,  particularly  in  pemiciooi 
anemia  and  to  a  lesser  extent  in  leukemia.  Whether  the  anemia  \%  tiw 
direct  cause  of  the  cord-lesions,  or,  what  seems  more  likely,  whether  the 
anemia  and  cord-lesions  are  both  produced  by  some  toxemia,  remains  to 
be  proved.  Lichtheim  was  the  first  to  recognize  and  call  attenticA  •• 
the  subject,  although  Leichtenstern  in  1884  reported  2  cases  of  ^*iali«i** 
associatetl  with  anemia.  He  was  unable  to  elicit  any  history  of  iTpliilii^ 
nor  had  crises  occurred.  In  1887,  Lichtheim  reporte<1  3  casee  of  pern- 
cious  anemia  that  presented  at  the  same  time  symptoms  pointing  loaicskMi 
of  the  cord.  Tlie  first  had  weakness,  ataxia  and  rigidity  of  the  Icgat  l**- 
ered  knee-jerks,  pares thesiitj,  and  normal  pupillary  reaction.  The  montA 
case  was  similar,  but  the  third  had  lancinating  pains  and  absent  Vmt- 
jerks,  xlutopsies  were  made  upon  the  first  two.  More  or  less  cotsplHt 
degeneration  of  Goll's  columns  was  found,  and  the  pyramidal  tracts  irert 
also  involved,  but  to  a  lesser  extent.  Small  foci  of  (legeneralioii  new 
also  found  in  the  anterior  and  lateral  c<ilumns.  He  regarded  it  mm  Amttn 
a  toxic  process.  Later,  his  pupil  Minnick  published  several  cases  ia 
which  no  evidence  of  spinal-cord  di.seaae  occurred  intrn  vitam^  yet  in  oofif 
of  tbem  was  a  normal  cord  found  postmortem.  Some  showed  IIm  sun 
changes  that  occur  in  hemorrhages  of  the  cord,  while  others  pifUilSil 
degenerative  changes  of  varying  degrees  in  the  posterior  columns,  la 
all  of  them  Clarke's  and  Lissauer's  columns  and  the  posterior  roots  »fft 
normal.  Dr.  K.  Petren,  a  Swedish  physician,  has  described  a  eaie  in 
which  Lissauer's  column  was  also  involved.  lie  hohls  the  same  ?i*w  • 
Lichtheim  with  reference  to  the  cause,  and  significantly  menti^ms  tk* 
changes  that  take  place  in  the  nervous  system  in  certain  cases  of  diibiM 
evidently  toxic  in  nature.  Since  then  Williamson  has  reported  8  cmss 
of  diabetes  mellitus  in  which  degeneration  of  the  posterior  coliinitt^^as 
found.  Cord-changes  have  been  found  also  in  leukocvthemia,  chronic jso^ 
dice,  and  in  persons  redncod  by  other  long-standing  illnesses.  Dr.  PvtBMi 
has  published  a  series  of  8  cases  belonging  to  this  latter  category.     Tkty 
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were  adults  past  middle  life,  the  majority  being  women  in  an  enfeebled 
condition.  Postmortem  he  found  system -sclerosis  of  the  spinal  cord,  asso- 
ciated with  diffuse  collateral  degeneration.  He  also  found  some  degL'ner- 
at  ion  of  the  cells  of  the  gray  matter,  and,  to  a  less  extent,  of  the  periph- 
eral nerves.  Nonne  and  Eisenlohr  in  Germany,  Taylor  and  Bowman  in 
England,  and  Burr  in  this  country,  have  ako  reported  cases  of  cord- 
lesions  associated  with  grave  anemia.  The  chief  symptoms  de^^cribed 
Iiave  been  progressive  weakness,  paresis  of  all  the  extremities  (particu- 
larly the  lower),  ataxia^  and  in  some  cases  weakness  of  the  bladder.  The 
knee-jerks  are  either  increajsed,  diminished,  or  absent.  There  are  sen- 
sory disturbances  (paresthesia)  and  lancinating  pains  occur  very  rarely. 
Whatever  part  the  anemia  plays,  it  seems  that  the  fundamental  cause  is  a 
toxemia,  ami  I  venture  to  say  that  this  fact  may  throw  some  light  on  those 
cases  of  tabes,  and  even  of  chronic  myelitis,  in  which  no  history  of  syphilis 
or  other  predisposing  cause  can  be  obtained.  Further,  it  seems  to  rae 
that  they  may  be  compared  with  those  toxic  conditions  described  by  Duke 
in  England  and  McLane  Hamilton  in  this  country  that  have  their  chief 
incidence  upon  the  cellular  elements  of  the  bmin* 

l^eatmefit,— The  indications  are  to  keep  the  emunctories  active. 
High  en  em  at  a  should  be  given,  flushing  the  bowel  with  large  amounts 
of  sterile  normal  salt-solution.  Internally,  calomel,  salol,  beta-uaphtol^ 
arsenic,  and  iron  may  be  employed. 


HEMORRHAGE  INTO  THE  SPINAL  CORD. 

{Hematomyttia ;  Spinal  Apitplex^.) 

This  is  a  very  much  less  frequent  occurrence  than  cerebral  hemor- 
rhage. It  is  usually  due  to  traumatism,  but  may  follow  cold  or  exposure 
or  some  severe  stimin  or  over-exertion  (in  the  latter  probably  only  when 
the  vessels  are  atheromatou.s).  Hemorrhage  may  occur  in  cases  of  mye- 
litis, epidemic  cerebro-spinal  meningitis,  syringomyelia,  tumors  of  the 
cord,  convulsive  disorders,  and  infectious  diseases;  it  is,  however,  usually 
small.  If  the  hemorrhage  is  extensive,  disruption  of  more  or  less  cord- 
substance  necessarily  follows.  An  area  may  exist  lar^e  enough  to  cause 
distention  of  the  cord  without  rupture,  and  from  this  extravasations  may 
take  place  in  the  cord-substance  above  and  below.  Unilateral  hemorrhage 
may  occur,  the  gray  matter  being  chiefly  involved.  If  of  recent  origin, 
fresh  blood  will  be  found  pmtmortem  ;  but  if  of  long  standing,  a  brown 
or  brownigh-yellow  area  will  be  noted*  consisting  of  disintegrated  blood- 
corpuscles,  cell-detritus,  and  bematoidin  crystals. 

The  ^T/mptoms  necessarily  vary  according  to  the  region  involved,  but 
one  feature  is  common  to  all  large  hemorrhages,  forming  a  pathognomonic 
sign — viz.  the  apoplectiform  onset.  This  is  not  present,  however,  if  the 
bleeding  has  taken  place  slowly.  There  is  generally  a  backache,  followed 
by  paralysis,  a  loss  of  Sensation  and  of  the  reflexes,  and  in  some  cases  a 
loss  of  control  of  the  bladder  and  boweh  In  less  grave  cases  the  early 
symptoms  will  be  those  of  irritation,  wiiile  later  paralytic  symptoms 
supervene.     If  the  hemorrhage  is  slight,  absorption  soon  takes  place, 
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with  complete  recovery,  but  quite  often  more  or  less  parBlysis  remains. 
Myelitis  develops  in  some  cases,  the  patient  growing  progresBivelj  wme 
and  dying  of  exhaustion.  Dr.  G.  E.  Riggs  has  reported  a  rather  unique 
case  in  a  woman  forty-five  years  of  age  who  developed  parapl^^  after  i 
nervous  shock  three  years  before  coming  under  his  observation.  When 
he  first  saw  her  she  had  impaired  sensation  of  the  lower  limbs  and  of  the 
trunk  as  far  up  as  the  xiphoid  cartilage.  The  legs  were  spastic,  with 
increased  reflexes.  She  had  neither  lancinating  pains  nor  ataxia,  but 
was  profoundly  anemic,  and  grew  progressively  worse  until  death  ensoed 
from  exhaustion.  Postmortem^  an  area  of  extravasated  blood  was  found 
in  the  mid-dorsal  region  of  the  spinal  canal,  and  hardening  degeneratioD 
was  noted  in  the  anterior  and  crossed  pyramidal  tracts,  direct  cerebeOar 
and  posterior  columns,  and  in  Lissauer's  tract.  The  degeneration  ex- 
tended from  the  first  cervical  to  the  fifth  lumbar  vertebra.  This  ok 
was  remarkable — first,  from  the  fact  that  the  hemorrhage  of  the  cord  vm 
due  to  anemia ;  secondly,  on  account  of  the  extent  of  the  degenermtion. 
and  particularly  because  of  the  fact  that  Lissauer*s  column  was  invohed. 

The  diagnosis  is  always  difficult,  for  when  of  sudden  onset,  aalci 
aided  by  the  etiology,  it  will  be  impossible  to  diagnose  the  condition  froa 
spinal  meningeal  hemorrhage.  In  other  cases  it  must  be  differentiated 
from  myelitis  and  multiple  neuritis. 

Treatment, — Rest,  ice  locally,  and  the  internal  use  of  ergot  vk 
opium  make  up  the  treatment. 


AOXJTE  MYELITIS. 

(Myelitis;  Acute  Diffuse  Myelitis  ;  TVansverse  Myelitis:    Spinal  Malaria.^ 

Definition. — An  inflammation,  with  softening,  of  the  cord,  giving 
rise  to  various  groups  of  symptoms  depending  upon  the  region  or  regii>iL< 
involved,  and  not,  therefore,  as  constant  in  its  symptomatology  as  tii« 
systemic  nervous  diseases  (tabes  dorsalis,  lateral  sclerosis). 

Pathology. — The  cord  may  present  little  or  no  change  to  the  nakei 
eye,  or  in  the  most  acute  cases  it  may  be  diffluent.  Between  thest'  ex- 
tremes many  grades  exist  in  which  the  pia  will  be  found  congested  ani 
adherent,  the  cord  being  more  or  less  ingested  and  areas  of  softening, 
and  even  cavities,  being  found.  Three  forms  of  softening  are  spoken  •■: 
by  some  writers — the  red,  j^ellow,  and  gray — depending  u|K)n  the  piv- 
dominance  of  blood,  fat,  or  connective  tissue  respectively.  The  jHt^ttwr- 
tern  finding  depends  upon  the  duration  of  the  disease ;  the  more  chronx 
the  course,  the  greater  the  amount  of  nervous  connective  tissue  (neun*;:- 
lia),  and  in  consecjuence  sclerosis  will  be  the  predominant  feature.  Th^ 
nerve-cells  and  fibers  are  found  in  various  stages  of  disintegration,  iht 
former  being  swollen,  vacuolated,  granular,  and  their  processes  broken  and 
in  many  cases  missing;  while  the  latter  swell,  the  myelin  breaks  up,  un- 
dergoes fatty  change,  and  is  removed,  and  the  axis-cylinders  finallj 
break  up  and  disappear.  A  single  area  of  degeneration  may  exist  ot-n- 
trally,  in  one  half  of  the  cord,  transversely,  or  many  localized  or  widelv- 
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disseminated  areas  may  be  found  ;  but  above  and  below  all  of  them  will 
be  found  degenerated  fibers— ascending  and  descending  degenemtion- — 
due  to  a  solution  of  continuity  between  the  cell-body  and  its  axis-cylinder 
process. 

Htioloi^. — Myelitis  may  follow  exposure  (especially  in  alcoholics), 
the  infectious  fevers  (chiefly  measles  and  small- pox),  and  it  may  be  due 
to  traumatism  or  <lisease  of  the  vertebrae  (caries,  malignant  disease). 
Syphilis  is  also  said  to  cause  it,  though  it  may  only  act  as  a  predisposing 
agent.  It  has  also  been  described  as  following  periphenil  neuritis, 
ascending  neuritis,  and  we  meet  with  some  cases  in  wliich  pregnancy 
seems  to  act  as  the  predisposing  cause.  Embolism  and  thrombosis  may 
rarely  cause  it.  It  is  most  common  in  males,  generally  from  fifteen  to 
thirty  years  of  age. 

Symptoms. — These  will  vary  according  to  the  seat  and  extent  of  the 
lesion.  In  the  most  acute  form  the  course  of  the  disease  is  quite  rapid, 
reminding  one  of  hemorrhage  into  the  cord  or  membranes  ;  the  onset, 
however,  is  not  so  explosive,  and,  though  rapid,  it  is  not  sudden.  It  is 
most  apt  to  follow  cold  or  exposure.  The  most  acute  case  I  have  ever 
seen  occurred  in  an  alcoholic  who  had  lain  out  one  night  in  a  drunken 
stupor.  There  may  be  chills  and  fever,  malaise,  backache,  pains  in  the 
limbs,  and,  rarely,  convulsions  ;  quite  often,  however,  there  is  no  warn- 
ing. Motor  weakness  develops,  and  is  rapidly  followed  by  paralysis. 
Some  irritative  sensory  symptoms  appear,  as  hyperesthesia  and  pares- 
thesia, and  then  more  or  le^s  complete  anesthesia  supervenes.  Tlie  re- 
flexes are  generally  lost ;  there  is  incontinence  of  urine  and  feces,  and 
bed-sores  and  cystitis  develop  with  frightful  rapidity.  The  temperature 
now  rises  to  105°  F.  (40,5°  0.)  or  even  higher,  and  typhoid  symptoms, 
exhaustion,  and  death  close  the  scene.  I  iiave  seen  1  case  that  developed 
in  a  woman  a  few  days  after  delivery  and  proved  fatal  in  six  days. 

Acute  transverse  myelitis  is  the  type  most  frequently  met  with,  how- 
ever, the  lesion  being  generally  situated  in  the  dorsal  cord.  The  consti- 
tutional symptoms  marking  the  onset  are  more  pronounced  than  in  the 
previous  type  and  are  of  longer  duration  ;  but  tbey  are  much  less  pro- 
nounced in  the  later  stages.  They  are  apt  to  simulate  a  rheumatic 
attack,  with  mahii.-je,  fever,  muscular  pains,  anorexia,  chills,  and  possihly 
sweating.  In  from  a  few  days  to  a  week  spinal  symptoms  reveal  them- 
selves, the  motor  generally  appearing  before  the  sensory  symptoms,  though 
they  may  be  conternporaneous^  or  the  sensory  symptoms  may  even  appear 
first.  In  any  event,  they  are  apt  at  first  to  be  irritative.  The  limbs  will 
feel  tired  and  heavy  and  drag  in  walking,  and  tremors  or  twitching  occur, 
even  cramps,  and  later  paralysis,  partial  or  complete,  in  the  region  involved. 
The  lo^^r  limbs  may  alone  be  involved,  or  when  the  lesion  is  in  the 
cervical  region  paralysis  and  atrophy  of  the  upper  with  a  spastic  condi- 
tion of  the  lower  extremities  may  develop.  The  breathing  is  generally 
diaphragmatic  in  cases  in  which  the  intercostal  muscles  are  involved*  If 
the  lesion  is  still  higher  up,  death  will  quickly  take  place  from  failure  of 
respiration.  Such  cases,  however,  are  more  apt  to  occur  in  the  type 
known  as  disseminated  nif/eh'tis,  in  which  bulbar  symptoms  are  prone 
to  appear.  The  sensory  symptoms  at  first  are  those  oP  a  tingling  or 
burning  character,  or  formication.  Later,  certain  or  all  forms  of  sen- 
sation  may  be  lost,  and,  ronghly  speaking,  the  upper  level  of  anesthesiib 
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corresponds  to  the  level  of  the  cord  involved.  This  ^^bonndmrj  re- 
gion" is  apt  to  be  hyperesthetic,  and  in  it  the  ^^girdle-feeling**  »  ei* 
perienced.  The  reflexes  may  be  lost  at  first,  but  soon  return*  and  be> 
come  exa^erated  below  the  lesion.  The  condition  of  the  tnink^reilexei 
may  enable  one  to  locate  the  position  of  the  cord-lesion.  There  is  not 
much  wasting  of  muscles,  as  a  rule,  nor  does  the  reaction  of  degeneration 
develop,  unless  the  lesion  is  in  the  lumbar  or  cervical  cord,  when  both 
will  occur.  Loss  of  control  of  the  bowel  amd  bladder  may  be  among  th« 
earliest  symptoms,  though  this  is  not  the  rule.  While  superficial  ulcer- 
ation may  occur  in  any  neglected  case,  the  most  marked  trophic  changes 
take  place  in  those  in  which  the  lumbar  cord  is  involved,  either  directlj 
or  by  extension.  In  such  cases,  despite  the  most  assiduous  attentioB. 
extensive  bed-sores  develop.  The  course  of  the  disease  depends  on  tk 
cause  and  the  extent  of  the  lesions.  Death  may  occur  in  a  few  we^ 
from  exhaustion,  heart  or  respiratory  failure,  or  from  kidney-disease  sec- 
ondary  to  cystitis.  Recovery  is  the  rule,  though  with  more  or  leas  po* 
manent  damage  due  to  degeneration  of  some  of  the  paths  of  condnctioa. 
DiagnosSs. — The  distinction  from  hemorrhage  into  the  cord  or  m(» 
branes  has  already  been  mentioned.  From  Landry  s  paralysis  it  caa  W 
separated  by  a  reference  to  the  subjoined  table : 

Acute  Myelitis.  Lasoet's  Disease. 

Paralysis  is  sadden  and  generally  h»-     P»raly«i»  be^ns  in  the  feet  and  npfi; 
comes  complete.  spreads  to  the  masdes  of *— 


and  deglutition. 

Wasting  and  bed-sores  are  marked.  Trophic  disturbances  are  absent. 

Reactions  of  degeneration  are  distinct.         «<>  reactions  of  degeneratioo. 
Early  involvement  of  the  sphincters.  Bladder  and  rectum  are  not  rn^ved. 

Oirdle-pains  sometimes  mark  the  height     ^.  „ 
of  the  lesion.  Girdle-pains  are  absent 

Anterior  poliomyelitis  is  not  accompanied  by  sensory  symptoms.  In  ft- 
ripheral  neuritis  pain  of  a  shooting  character  is  more  apt  to  be  preEcni 
and  is  almost  invariably  the  first  symptom  to  apjpear.  Motor  synaptoBs 
may  not  appear  for  some  days.  This  is  not  the  case  in  myelitis.  It 
compression  of  the  cord  sufficient  collateral  evidence  can  usually  be  ob- 
tained to  differentiate  it  from  myelitis.  Hysttrie  paraplegia  is  oees^ 
sionally  misleading.  The  character  of  the  patient  and  the  previooa  his- 
tory should  be  thoroughly  considered ;  moreover,  in  this  form  there  are 
no  trophic  changes,  and  as  a  rule  no  bladder*symptoms ;  at  any  rate. 
there  is  no  cystitis.  Retention  of  urine  may  occur,  but  not  iacontinenee. 
The  diagnosis  of  myelitis  can  usually  be  made  without  great  difEcalty 
from  the  motor  and  sensory  symptoms,  the  preservation  of  the  knee-jerk, 
the  vesical,  rectal,  and  trophic  symptoms,  and  often  from  the  presence  of 
the  girdle-sensation  in  addition. 

Prognosis. — The  most  acute  cases  are  fiiUal  in  from  three  days  to  a 
week.  Less  acute  cases  generally  recover  with  more  or  lesa  loss  of  motor 
power. 

Treatment. — Very  little  can  be  done  to  arrest  the  prooesa  in  aeats 
myelitis.  The  actual  cautery  should  be  tried  as  a  counter-irritant,  or  sa 
ice-bag  may  be  applied  to  the  spine*.  The  patient  should  be  plaosd  «a 
an  air-  or  water-bed.     Trophic  changes  should  be  looked  for  dauy*  and  at 
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the  first  sign  of  their  appearance  alcohol  or  some  stimulating  liniment 
should  be  employed.  If  the  skin  is  broken,  absolute  cleanliness  must  be 
observed,  and  the  wounds  dressed  antiseptically.  It  is  well,  also,  to 
change  the  patient's  position  from  time  to  time  to  avoid  too  long-continued 
pressure  in  any  one  spot.  Ergot  or  ergotin  should  be  given  internally, 
and,  especially  in  specific  cases,  potassium  iodid.  A  general  tonic  and  sup- 
portive treatment  is  indicated,  and  later  massage,  electricity,  and  baths. 


OHBONIO  MYELmS. 

That  there  are  both  a  subacute  and  a  chronic  form  of  myelitis  is  gen- 
erally conceded,  though  these  types  are  not  sharply  circumscribed.  As 
has  been  previously  mentioned,  it  is  quite  likely  that  many  cases  exist  in 
which  the  clinical  symptoms  do  not  seem  to  warrant  the  diagnosis  of 
myelitis,  and  yet  extensive  areas  of  degeneration  may  be  found  post- 
mortem. Even  some  cases  of  supposed  hysteria  may  have  a  distinct 
pathology. 

Pathology. — The  lesions  are  most  apt  to  be  disseminated  or  diffuse, 
though  there  may  be  a  single  focus.  Histologically,  the  chief  differences 
from  the  acute  variety  consist  in  the  greater  amount  of  sclerosis,  the 
thickened  blood-vessels  with  contracted  lumen,  and  an  entire  absence 
of  recent  hemorrhage.  In  some  cases  also  the  pia  is  much  thickened  in 
patches  and  firmly  adherent.  The  nerve-cells  are  either  seen  to  be  in 
advanced  stages  of  degeneration  or  they  have  actually  disappeared. 
Secondary  degenerations,  above  and  below,  proceed  from  the  primary 
foci. 

etiology. — Any  of  the  causes  capable  of  giving  rise  to  acute  mye- 
litis may  cause  the  chronic  variety,  either  by  acting  slowly  over  a  long 
period  of  time  or  by  their  influence  upon  a  person  whose  tissues  are  re- 
sistant. A  process  originally  acute  may  become  chronic,  or  a  succession 
of  acute  attacks  may  give  rise  to  a  chronic  condition.  Gout,  alcohol, 
and  syphilis  seem  especially  prone  to  cause  chronic  lesions.  The  condition 
may  also  be  secondary  to  meningitis  and  to  certain  toxic  blood-conditions 
other  than  those  that  have  been  mentioned. 

S3rttlptom8. — Any  symptom  occurring  in  the  acute  may  be  dupli- 
cated in  the  chronic  form,  though  the  onset  of  the  latter  is  gradual. 
The  symptoms  are  more  or  less  obtrusive  according  to  the  region  of  the 
L*ord  that  is  affected.  If  the  cervical  and  lumbar  regions  are  not  impli- 
cated, no  definite  symptoms  will  be  present,  and  probably  there  will  be 
nothing  more  than  subjective  sensations  and  progressive  weakness,  with 
possibly  some  muscular  wasting.  The  most  characteristic  features  of  a 
kvell-naarked  case  are  the  irregular  and  successive  involvement  of  various 
>arts-  There  will  be  motor  weakness,  possibly  of  an  arm,  followed  sooner 
>r  later  by  sensory  impairment.  Then  one  of  the  lower  extremities  may 
>ecoine  involved,  and  ultimately  paralysis  will  supervene.  When  the 
e.sion  is  single  this  irregular  onset  is  less  apparent.  In  chronic  trans- 
:Qrs&  myelitis  of  the  lumbar  region,  for  instance,  there  will  be  paresis  of 
he  lower  extremities,  simultaneously  or  successively  involved.  The  on- 
es 
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corresponds  to  the  level  of  the  cord  involved.  This  '*  botind^  tt- 
gion  "  18  apt  to  be  hjpereethetic,  and  in  it  the  *' girdle-feeling  "  is  ex- 
perienced- The  reflexes  may  be  lost  at  firet,  but  soon  retaru,  mud  W 
come  exaggerated  below  the  lesion.  The  condition  of  the  trunk-refleici 
may  enable  one  to  locate  the  position  of  the  cord-lesion.  There  i*  not 
much  wasting  of  muscles,  as  a  rule,  nor  does  the  reaction  of  degenentami 
develop,  unless  the  lesion  is  in  the  lumbar  or  cervical  cord,  Twheii  bodi 
will  occur.  Loss  of  co'ntrol  of  the  bowel  vcixA  bladder  may  be  ammig  tlw 
earliest  symptoms,  though  this  is  not  the  rule.  While  superficial  idcfr- 
ation  may  occur  in  any  neglected  case,  the  most  marked  trophic  efaan^ 
take  place  in  those  in  wliich  the  lumbar  cord  is  involved,  either  dirrciiy 
or  by  extension.  In  such  cases,  despite  the  most  assiduous  stteotkiii, 
extensive  bed-sores  develop.  The  course  of  the  disease  depends  on  tlie 
cause  and  the  extent  of  the  lesions.  Death  may  occur  in  a  few  weeki 
from  exhaustion,  heart  or  respiratory  failure,  or  from  kidney-disease  aac- 
ondary  to  cystitis.  Recovery  is  the  rule,  though  with  more  or  less  per 
manent  damage  due  to  degeneration  of  some  of  the  paths  of  conductiott. 
Diagnosis. — The  distinction  from  hemorrhage  into  the  cord  ur  mg» 
branes  has  already  been  mentioned.  From  Landry's  paralysis  it  can  bf 
sepumted  by  a  reference  to  the  subjoined  table : 


Acute  Myelitis. 

ParaljHis  im  suddeo   and  generally   be^ 

comes  complete. 

W listing  ami  bed-sores  are  marked, 
Ht'actiaiirt  of  defeneration  are  distinct 
EuH y  involvement  of  the  Bphincters. 
ttirtite-painp^  sonietimeit  mark  the  height 
of  the  legion. 


PanLlysiB  be^nn  in  th«  feet  ami  i 

sproadfl  to  the  muscles  of  \ 

and  defflutition. 
Trophic  diMturbances  are  sbeent. 
No  reactions  of  degeneratioii. 
Bladder  and  reotam  are  not  mvolvvd. 

Girdle-puifM  are  abie&t. 


Anterior  poh'omt/elith  is  not  accompanied  by  sensory  syraptonB.  Ibj 
ripheral  fiettntits  pain  of  a  shooting  character  is  more  apt  to  be  ; 
and  is  almost  invariably  the  first  symptom  to  appear.  Motor  symptooi 
may  not  appear  for  some  days.  This  is  not  the  case  in  myeliti«*  In 
compresitwn  of  the  cord  sufficient  collateral  evidence  can  usually  be  ob* 
tained  to  differentiate  it  from  myelitis*  Hysteric  paraplegia  is  occn* 
sionally  misleading.  The  character  of  the  patient  and  the  previous  kif- 
tory  shotild  be  thoroughly  considered  ;  moreover,  in  this  form  thrre  ut 
no  trophic  changes,  and  as  a  rule  no  bladder-symptoms ;  at  any  me, 
there  is  no  cystitis.  Retention  of  urine  may  occur^  but  not  iDContineaii. 
The  diagnosis  of  myelitis  can  usually  be  made  without  gremt  diScnttyi 
from  the  motor  and  sensory  symptoms,  the  preservation  of  the  knee-ji  ' 
the  vesical,  rectal,  and  trophic  symptoms,  and  often  from  the  prvicsof 
the  girdle-sensation  in  addition^ 

Prognosis. — The  most  acute  cases  are  fatal  in  from  three  thy*  to 
week .     Less  acute  cases  generally  recover  with  more  or  less  loas  m  i 
power. 

Treatmeilt. — Very  little  can  be  done  to  arrest  the  prooen  in 
myelitis.     The  actual  cautery  should  be  tried  as  a  countcr-irriuuiW  or  i 
ice-bag  may  be  applied  to  the  spine:     The  patient  should  be  plicvd  oq 
an  air-  or  water-bed.     Trophic  changes  should  be  looked  for  daily,  aailal 
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the  first  sign  of  their  appeannure  alcohol  or  some  stimulating  Imiment 
gliould  be  employed.  If  the  ^kin  is  broken,  absolute  eleanliness  must  be 
observed,  ami  the  wounds  dressed  aotii^eptictdiy.  It  is  well,  al-^o,  to 
change  the  patient^s  position  from  time  to  time  to  avoid  too  long-continued 
pressure  in  any  one  spot.  Eri^ot  or  crgotin  siioidd  be  given  internally^ 
and|  especially  in  specific  cases,  potassium  lodiJ*  A  general  tonic  and  sup- 
portive treatment  ia  indicated,  and  later  massage,  electricity,  and  baths. 


OBffirONIC  MYELITIS. 

That  there  are  both  a  subacute  and  a  chronic  form  of  myelitis  is  gen- 
erally conceded,  though  these  types  are  not  sharply  circumscribed.  As 
has  been  previously  mentioned,  it  is  quite  likely  that  many  cases  exist  in 
which  the  clinical  symptoms  do  not  seem  to  warnint  the  diagnosis  of 
myelitis^  and  yet  extensive  areas  of  degeneration  may  be  found  post- 
fttortem.  Even  some  cases  of  supposed  hysteria  may  have  a  distinct 
patholof^y. 

Pathology, — The  lesions  are  most  apt  to  he  disseminated  or  diffuse, 
though  there  may  be  a  single  focus.  Histologically,  the  chief  differences 
from  the  acute  variety  consist  in  the  greater  amount  of  sclerosis,  the 
thickened  blood-vessels  with  contnicted  lumen,  and  an  entire  absence 
of  recent  hemorrhage.  In  some  cases  abo  the  jua  is  much  thickened  in 
patches  auil  firmly  adherent.  The  nerve-cells  are  either  seen  to  be  in 
advanced  stages  of  degeneration  or  they  have  actually  disappeared. 
Secondary  degenerations,  above  and  below,  proceed  from  the  primary 
foci. 

Htiology*— Any  of  the  causes  capable  of  giving  rise  to  acute  mye- 
litis may  cause  the  chronic  variety,  either  by  acting  slowly  over  a  long 
period  of  time  or  by  their  influence  upon  a  person  whose  tissues  are  re- 
sistant, A  process  origintdly  acute  may  become  chronic,  or  a  succession 
of  acute  attacks  may  give  rise  to  a  chronic  condition.  Gout,  alcohol, 
and  syphilis  seem  espeeialiy  prone  to  cause  chronic  lesions.  The  contlition 
may  also  be  secondary  to  meningitis  and  to  certain  toxic  blood-conditions 
other  than  those  that  have  been  mentioned. 

Symptoms^ — ^Any  symptom  occurring  in  ihe  acute  may  he  dujdi- 
cate<l  in  the  chronic  form,  thougfi  the  onset  of  the  latter  is  gradual. 
The  symptoms  are  more  or  less  <>l»trusive  according  to  the  region  of  the 
cord  that  is  affected.  If  the  cervical  and  lumbar  regions  are  not  impli- 
cated,  no  definite  symptoms  will  be  present,  aufl  probably  there  will  be 
iiothing  more  than  subjective  sensations  and  progressive  weakness,  with 
possibly  some  muscular  w listing.  The  most  characteristic  features  of  a 
well-raarked  case  are  the  irregular  and  successive  involvement  of  various 
parts.  There  will  be  motor  weakness,  possibly  of  an  arm,  followed  .sooner 
or  later  by  sensory  impairment.  Then  one  of  the  lower  extremities  may 
become  involved,  and  ultimately  paralysis  will  supervene.  When  the 
lesion  is  single  this  irreguhir  onset  is  less  apparent.  In  chronic  trans- 
verse myelitis  of  the  lumbar  region,  for  instance,  there  will  be  paresis  of 
the  lower  extremities,  simultaneously  or  successively  involved.  The  on- 
es 
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corresponds  to  the  level  of  the  cord  involved.  This  ^^bonndarr  le- 
gion'* is  apt  to  be  hyperesthetic,  and  in  it  the  ^*  girdle-feeling  **  n  ex- 
perienced. The  reflexes  may  be  lost  at  first,  but  soon  return,  and  be- 
come exa^erated  below  the  lesion.  The  condition  of  the  tmnk-reflexci 
may  enable  one  to  locate  the  position  of  the  cord-lesion.  There  is  not 
much  wasting  of  muscles,  as  a  rule,  nor  does  the  reaction  of  degenentioD 
develop,  unless  the  lesion  is  in  the  lumbar  or  cervical  cord,  when  both 
will  occur.  Loss  of  control  of  the  bowel  aend  bladder  may  be  among  the 
earliest  symptoms,  though  this  is  not  the  rule.  While  superficial  ulcer- 
ation may  occur  in  any  neglected  case,  the  most  marked  trophic  changes 
take  place  in  those  in  whicn  the  lumbar  cord  is  involved,  either  directlj 
or  by  extension.  In  such  cases,  despite  the  most  assiduous  attention, 
extensive  bed-sores  develop.  The  course  of  the  disease  depends  on  the 
cause  and  the  extent  of  the  lesions.  Death  may  occur  in  a  few  weeb 
from  exhaustion,  heart  or  respiratory  failure,  or  from  kidney-disease  sec^ 
ondary  to  cystitis.  Recovery  is  the  rule,  though  with  more  or  less  per- 
manent damage  due  to  degeneration  of  some  of  the  paths  of  conducUoa. 
]>iagli08&. — The  distinction  from  hemorrhage  into  the  cord  or  mem- 
branes has  already  been  mentioned.  From  Landry's  paralysis  it  can  be 
separated  by  a  reference  to  the  subjoined  table : 

Acute  Myelitis.  Landry's  Disxaik. 

FaralyBis  is  Budden  and  generally  h^  ParalysiB  bepnn  in  the  feet  and  npidlj 

comes  complete.  spreads  to  the  muscles  of  recpintei 

and  deglutition. 

Wasting  and  bed-sores  are  marked.  Trophic  disturbances  are  absent 

Reactions  of  degeneration  are  distinct  «J>  reactions  of  degeneratioii. 

Early  involvement  of  the  sphincters.  Bladder  and  rectum  are  not  mTolvsd. 

Oirdle-pains  sometimes  mark  the  height  ^.  „ 

of  the  lesion.  Girdle-pains  are  absent 

Anterior  poliomyelitis  is  not  accompanied  by  sensory  symptoms.  In  pe- 
ripheral neuritis  pain  of  a  shooting  character  is  more  apt  to  be  present 
and  is  almost  invariably  the  first  symptom  to  appear.  Motor  ssymptoaa 
may  not  appear  for  some  days.  This  is  not  the  case  in  myelitis.  In 
compression  of  the  cord  sufficient  collateral  evidence  can  usually  be  ob- 
tained to  differentiate  it  from  myelitis.  Hysteric  paraplegia  is  occa- 
sionally misleading.  The  character  of  the  patient  and  the  previous  hi§- 
tory  should  be  thoroughly  considered  ;  moreover,  in  this  form  there  are 
no  trophic  changes,  and  as  a  rule  no  bladder-symptoms  ;  at  any  rate, 
there  is  no  cystitis.  Retention  of  urine  may  occur,  but  not  incontinence. 
The  diagnosis  of  myelitis  can  usually  be  made  without  great  difficoltv 
from  the  motor  and  sensory  symptoms,  the  preservation  of  the  knee-jerk, 
the  vesical,  rectal,  and  trophic  symptoms,  and  often  from  the  presence  of 
the  girdle-sensation  in  addition. 

Prognosis. — The  most  acute  cases  are  fatal  in  from  three  days  to  s 
week.  Less  acute  cases  generally  recover  with  more  or  less  loss  of  motc^ 
power. 

Treatment. — Very  little  can  be  done  to  arrest  the  process  in  acute 
myelitis.  The  actual  cautery  should  be  tried  as  a  counter-irritant,  or  an 
ice-bag  may  be  applied  to  the  spine:  The  patient  should  be  placed  on 
an  air-  or  water-bed.     Trophic  changes  should  be  looked  for  daily,  and  at 
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onset,  the  condition  will  he  about  as  follows  :  More  or  less  asymmetry  of 
the  cord  in  the  region  affected,  with  .sclerotic  changes  at  the  site  of  the 
lesion,  and  probably  in  the  pyniroidal  tract  also.  The  anterior  nerve- 
roots  of  the  same  side  will  be  found  atrophied,  and  the  muscles  wasted, 
having  undergone  fatty  degeneration  and  fibrous  change. 

Etiology.^The  precise  cause  is  not  known,  but  the  following  pre- 
dispose to  the  affection — viz.  age,  exposure,  acute  diseases  (particularly 
those  known  to  be  infectious),  and  warm  weather.  The  disease  may 
occur  at  any  age,  but  by  far  the  greatest  number  of  cases  occur  before 
the  third  year  of  life  ;  they  are  about  equally  distributed  between  the 
two  sexes.  Later  in  life  the  condition  is  more  common  in  males,  chiefly 
between  the  ages  of  ten  and  twenty-five.  It  is  rare  after  this  period. 
Epidemics  have  been  described,  and,  notably,  one  occurring  tluriug  tbe 
summer  of  181*4.  Dr.  Cvaverly  of  Rutland,  Vt.,  then  reported  126  cases 
occurring  in  Otter  Creek  Valley,  a  limestone  region  of  Vermont.  At  the 
same  time  domestic  animals^ — horses,  dogs,  and  hens — were  affected  with 
a  paralytic  disease,  this  fact  still  further  supporting  the  idea  of  an  infec- 
tious origin.     A  similar  epidemic  has  occurred  in  Ohio. 

Sjrmptoms. — The  onset  is  generally  acute,  and  may  be  sudden,  in 
which  case  it  is  due  to  hemorrhage.  Siicli  cases  do  not  strictly  belong 
to  this  category,  but  they  have  been  included,  since  the  nervous  symp- 
toms are  similar.  Constitutional  symptoms  are  absent  as  a  rule.  More- 
over, when  prodromal  febricula  precede  an  explosive  onset  of  paralysis 
(hemorrhagic),  we  are  justified  in  regarding  it  as  a  case  of  poliomyelitis. 
Generally,  the  sefjucnce  is  as  follows  :  Fever  (usually  slight),  malaise, 
possibly  vomiting  (especially  in  children),  muscular  twitching,  headache, 
aod  restlessness.  In  a  few  hours,  or  after  one  or  two  days,  paralysis  su- 
pervenes and  quickly  spreads,  involving  a  greater  or  less  area  ;  it  then  re- 
mains stationary  for  from  two  or  four  days  to  from  five  to  eight  weeks,  when 
improvement  takes  place,  beginning  in  the  part  last  affected.  In  some 
cmses,  after  a  most  trifling  indisposition  over  night,  paresis  is  met  with  in 
the  morning.  In  a  few  weeks  only  that  portion  remains  paralyzed  that 
is  to  be  permanently  damaged.  Wasting  of  the  muscles  will  be  noticed 
a  week  or  two  after  the  onset  of  paralysis  ;  these  become  flaccid  and 
^ive  the  reactions  of  degeneration.  Sensory  symptoms  are  very  rarely 
present — ^so  seldotn,  indeed,  that  they  need  not  be  reckoned  with.  The 
reflexes  are  lost,  both  superficial  and  deep,  and  later  contractures  develop 
and  result  in  various  deformities.  The  growth  of  hone  is  seriously  im- 
paired in  some  cases.  Complete  recovery  rarely  takes  place,  nor  is  it  to 
he  expected  when  we  consider  the  destruction  of  the  neuron-body. 

Diagnosis* — Usually  this  is  not  difficult,  except,  possibly,  for  the 
first  few  days  in  some  cases.  Close  scrutiny  will  enable  one  to  differen- 
tiate between  this  disease  and  a  pseudo-palsy  the  result  of  pain  on  active 
or  passive  motion,  as  seen  in  rickets,  scurvy,  and  in  hip-joint  disease. 

Prognosis. — Some  impairment  of  motion  and  more  or  less  wasting 
of  the  muscles  almost  invariably  remain.  Danger  to  life,  however,  is 
very  remote,  though  the  subjects  of  infantile  paralysis  are  predisposed  to 
intercurrent  affections,  since  their  natural  degree  of  resistance  is  lowered. 
The  more  rapid  the  loss  of  faradic  irritability  the  less  tbe  extent  of  recovery. 

Tfeatment.— I  think  we  are  justified  in  regarding  this  disease  as 
iofectious,  probably  caused  by  a  specific  micro-organism,  although  it  is 
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possibly  an  auto-inioxication.  If  this  is  granted,  it  behooTes  as  to 
act  promptly  and  render  the  emunctories  in  good  condition.  If  the  caie 
is  seen  early,  a  few  doses  of  calomel  may  be  given,  and  these  foUoired  by 
a  saline.  Copious  enemata  of  boiled  water  thrown  high  up  into  theboid 
should  also  be  employed.  Should  the  fever  be  high,  it  must  be  met,  m 
in  any  other  case,  by  sponging  or  even  by  a  cool  bath,  cold  compretici 
to  the  head,  and  internally  by  the  bromids,  aconite,  and  the  spirits  of 
nitrous  ether.  During  the  febrile  stage,  or  at  least  for  a  few  days  or  i 
week,  it  is  advisable  to  keep  the  patient  in  bed.  The  affected  parts  >hoiiM 
be  wrapped  in  cotton,  and  counter-irritation  may  be  applieil  to  the  spine. 
As  soon  as  possible  the  child  is  to  be  taken  into  the  fresh  air.  It  is  </ 
vital  importance  to  keep  up  the  general  systemic  tone,  and  hence  the  w- 
cessity  for  fresh  air,  change  of  scene,  and  for  nourishing  but  easily  digert- 
ible  food.  During  this  period  massage  and  electricity  should  be  emplfiTcl 
together  with  the  administration  of  strychnin.  In  the  later  stages,  wba 
contractures  have  set  in,  mechanical  appliances  may  be  necessary  to  e» 
rect  deformity  and  to  give  support. 

ACUTE,   SUBACUTE,  AND  CHBONIC  POLXOMYEUTIS  IN  ADULTfr 

1.  Acute  atrophic  spinal  paralydfl  of  adults,  as  the  acute  foni  ii 
called,  has  essentially  the  same  symptomatology  as  the  correspoDiv 
disease  in  children,  except  that  the  onset  is  apt  to  be  more  pronoancci 
Convulsions,  however,  scarcely  ever  occur.  When  pain  is  a  promiHiE 
symptom  we  should  be  guarded  in  making  a  diagnosis.  Initial  pain  i 
significant  of  a  nerve-lesion,  particularly  if  sensory  disturbances  eta  k 
found,  and  such  cases  would  indicate  a  neuritis  and  not  a  poliomyelitii- 
Presumably  the  incidence  of  the  poison  has  been  on  the  axon,  and  mi 
on  the  neuron-body,  this  view  being  consonant  with  the  complete  rro.-T- 
ery  that  is  sometimes  seen  in  adults.  When  true  poliomyelitis  ha*  ri- 
isted  complete  recovery  probably  never  occurs. 

2.  The  subacute  form  has  been  described  by  Duchenne  as  '*- pani^vtu 
ghiSral  spinale  antMeure  subaigue.*'  It  comes  on,  as  a  rule,  witW 
apparent  cause,  and  the  initial  symptoms  are  very  slight.  In  a  few  wrfl* 
failure  of  power  is  noticed  in  the  limbs  and  paralysis  gradually  supervt•Ile^ 
After  lasting  for  some  time  partial  recovery  follows,  the  paralysis  and  ims- 
cular  atrophy  remaining  in  a  limited  region  only. 

8.  That  chronic  poliomyelitis  exists  has  been  proved  by  C>|i|>ei)hra 
and  other  observers ;  yet  it  is  probable  that  most  cases  described  uD'icr 
this  heading  have  been  due  to  peripheral  and  not  to  central  Iesi<»n>.  In 
neuritis,  however,  the  paralysis  is  either  unilateral  or  bilateral,  and  in  thf 
latter  case  it  is  symmetric,  differing  in  this  point  from  the  irregular  -iir 
tribution  of  centric  disease.  Pain  is  common,  and  there  is  also  ten<ieme» 
along  the  nerve-trunks  as  a  rule. 

Recovery  from  neuritis  may  be  perfect ;  at  all  events,  it  doe?  n  i 
present  the  tendency  that  is  met  with  in  poliomyelitis  to  clear  up  per- 
fectly, except  in  a  limited  area. 

Treatment. — The  general  line  of  treatment  that  I  have  given  f'»r 
the  infantile  type  is  equally  applicable  in  these  forms.  Ergot  and  bella- 
donna may  be  used  in  the  early  stages,  and,  later,  mercury  or  the  iotiid* 
in  small  doses.     Electricity  and  massage  ai*e  of  the  greatest  value. 
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ABSCESS  OF  THE  SPINAL  CORD. 

It  ia  rare  for  iiiflainmation  of  the  cord  to  give  rise  to  pus,  yet  a  few 
CSB/eB  have  been  described.  The  suppuration  is  necessarily  micro-organ- 
ismal  ID  origin,  and  as  a  rule  is  either  due  to  some  septicemia  or  trauma- 
tism^ or  secondary  to  purulent  meningitis.  The  symptoms  are  those  of 
myelitis,  but  may  be  masked  by  any  associated  condition. 


3     Z  f 


UNILATERAL  LESION  OP  THE  SPINAL  CORD. 

{BrowH-S^quaril s  Spitiui  Paral^sh,) 

This  is  not  a  distinct  disease,  but  rather  u  grouping  of  certain  symp- 
toms, first  studied  by  Brovvn*Se(juard/  and  hence  bearing  his  name*  It 
IB  met  with  particularly  a?*  a  vemilt 
of  injuries  ( k n i re-thrusts  and  the 
like),  though  it  may  also  he  due  to 
tnmnr  or  caries  of  the  cord,  to  syph- 
ilis, or  to  any  process  en  using 
compression  of  one-half  of  the 
4.'ard^  Such  lesions  intercept  the 
motor  impulses  of  the  same  side; 
the  fibers  having  crossed  in  the 
medulla,  the  sensory  fibers  cross 
in  the  cord  soon  after  entering, 
and  hence  sensation  will  be  absent 
on  the  side  opposite  to  the  lesion 
(vvie  Fig-  70)*  A  lesion  in  the 
cervical  cord  above  the  arm -nuclei 
causes  motor  paralysis  of  both  arm 
and  leg  of  the  same  side  (spinal 
hemiplegia)  and  sensory  paralysis 
on  the  opposite  side-  If  in  the 
dorsal  or  lumbar  cord,  the  leg  on 
the  corresponding  side  is  para- 
lyzed, while  that  of  the  other  is 
anesthetic.  Lesions  are  seldom 
strictly  confined  to  one  aide  of 
the  cord,  but  overlap  a  trifle,  so 
that  there  is  apt  to  be  some  loss 
of  power  on  the  anesthetic  side; 
this,  however,  may  be  due  to  the 
redecussation  of  a  few  motor  fibers 
at  a  lowcyr  level.  Tlie  side  of  the 
lesion  is  hyperesthetic— =a  fact  for  which  no  satisfactory  explanation  has 
ever  been  advanced.  Muscular  sense  is  diminisbed  or  lost  on  the  same 
side.  Above  the  hYpercsthetic  region  an  area  of  anesthesia  commonly 
exists,  and  above  this,  again,  an  area  of  hyperesthesia.     The  reflexes 

J  Mtd.^Oiir.  Ttunt,,  1889. 


Fig.  70.— SfheinftUc  rt-prtrst-ntnllon  of  coane 
of  main  traet'^  in  Ihe  rorcl,  ropresfnU'd  for  A 
fitiiifle  iwair  (jf  nxiU  lErb):  r.  unti.'rlor  roots;  A, 
posterinr  mots;  1,  puthfi  ftjr  motor  ami  vftai>- 
nititor  tonduetion  ;  */,  pAthi^  for  mMsrulnr  at^nse ; 
3.  paths  for  ciitancona  aciiHibilllLy  uu  the  riKtil; 
l\  2',  y,  the  Bttme  {jtubii  on  Lhi'  U^a.  The  arrows 
InflicatG  the  dirt'etifjii  of  physiohjifle  cunduo- 
titjn. 
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are  increased  on  the  side  of  the  lesion  (inhibition  being  removed)^  and 
the  temperature  of  that  side  is  usually  higher.  On  the  anesthetic  side 
the  motor  power,  reflexes,  muscle-sense,  and  temperature  are  all  nonnaL 
Sometimes  the  sensory  symptoms  are  limited  to  loss  of  pain  and  tem- 
perature sense. 


LOCOMOTOR  ATAXIA. 

{Tabes  DarscUis;   Posterior  Sclerosis.) 

Definitioii. — A  systemic  sclerosis  affecting  the  posterior  colomns 
of  the  cord.  In  many  cases  foci  of  degeneration  occur  in  the  btstl 
ganglia.  The  disease  is  characterized  by  a  loss  of  coordination,  ab- 
sence of  the  knee-jerk,  fulgurant  pains,  and  the  Argyll-Robertson  pupil. 

Pathology. — Macroscopically,  it  may  be  observed — 1.  That  tke 
posterior  roots  are  more  or  less  atrophied  and  grayish  in  color. 

2.  There  is  a  thickening  and  adhesion  of  the  spinal  membranes,  witk 
some  degree  of  congestion,  particularly  noticeable  in  the  poaterior  region 
(not  a  constant  change). 

3.  There  is  a  slight  change  in  the  shape  of  the  cord,  and  the  affected 
regions  assume  a  grayish  tint.  Change  of  color  is  well  seen  after  tke 
cord  is  hardened.  Microscopically,  degeneration  of  the  peripheral  seoMfj 
nerves  will  be  found  in  certain  cases  to  be  more  marked  at  the  peripbm 
and  to  diminish  as  the  main  trunks  are  reached.  Rarely,  changes  ii 
the  motor  nerves  will  be  met  with  also,  but  only  in  cases  in  which  tie 
anterior  horns  are  affected.      The  spinal  ganglia  are  usually  nonnaL 


Fig.  71.— Diagram  of  primary  degeneration-areas  and  secondary  defcenermtion  of  the  fibri*  a 
the  beginning  stage  of  tabes  (lA'ube):  pri>,  pyramidal  traet;  k«b,  cerebellar  tract;  k%t/,  p**tcrior 
root-libers :  //.  lateral  entrance  of  delicate  root-fibers :  it,  area  of  earliest  deRencration :  *-.  numr^a^ 
zone :  sg,  substantia  gelatinosa:  cv,  Clark's  columns:  i.  anterior  zones  (remaining  five. :  $c,  teh^-  n 
collateral  libers;  hrc,  <'ollateral  reflex  of  posterior  column;  «rr,  collateral  reflex  of  tbtr  UtmJ 
column ;  ,  healthy  libers ; ,  degenerated  rtl)er8. 

4.  There  are  degenerative  changes  in  the  posterior,  and  occasionally 
in  the  anterior  roots  (vide  Fig.  71). 

5.  Cord-changes  are  present,  consisting  in  the  early  stages  of  a  Je- 
generation  of  the  fibers  of  the  Spitzka-Lissauer  column,  of  the  po?t-nH»t 
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nne  of  Charcot,  of  the  fibers  going  to  the  column  of  Clark,  and  of  the 
con[ima  tract.  As  the  disease  progresses  more  and  more  of  the  posterior 
columns- — Goll  and  Burdach — is  claimed,  with  the  fibers  of  Oower&'  col- 
umn«  the  intermedio-lateral  tract,  and  even  the  direct  cerebellar  tract* 
This  latter  is  only  affected,  however,  wlien  the  celk  of  Clark/s  column 
are  involved. 

While  the  chief  incidence  of  the  poison,  whatever  this  may  be,  is 
upon  the  nerve-fibers,  yet  we  do  meet  with  cases  in  which  the  pointer ior 
root-cells  are  diseased ;  as  already  stated,  the  cells  of  the  anterior  born 
may  be  diseased  also.  There  is  an  overgrowth  of  neuro^liii  that 
takes  the  place  of  the  degenerated  fibers,  and  when  the  membruiies  are 
thickened  the  strands  of  connective  tissue  dipping  into  the  cord  take  on 
added  growth. 

6.  There  are  cerebral  and  medullary  changes.  There  may  be  some 
change  in  the  nuclei  of  the  columns  of  Goll  and  Burdach  and  in  those 
of  some  of  the  cranial  nerves.  In  addition  to  changes  in  the  nervous 
system,  certain  cases  present  some  morbid  condition  of  the  osseous  sys- 
tem, consisting  of  erosion  of  the  interarticular  cartilages  and  atrophy 
and  absorption  of  the  bony  articulating  surfaces. 

etiology. — Race. — White  races  are  more  susceptible  than  negroes ; 
and  the  disease  is  less  frequently  met  with  among  the  Jews  than  among 
other  white  classes.  Sex. — Males  are  more  liable  to  the  disease  than 
females,  in  the  proportion  of  10  to  1.  ^4</t*, — Most  common  between 
the  ages  of  thirty  and  forty*  Stfphilm. — Since  Fournier  in  1875  first 
pointed  out  the  relationship  between  these  two  diseases,  the  opinion  ha3 
steadily  gained  ground,  despite  the  view  of  Leyden  and  other  German 
authorities,  that  a  large  majority  of  tabetic  cases  (observers  differ  as  to 
the  proportion)  have  an  antecedent  history  of  syphilis.  It  must  he  clearly 
borne  in  mind  that  locomotor  ataxia  is  not  syphilis  of  the  cord  and  brain, 
but  a  distinct  entity,  in  most  crises  of  which,  however,  syphilis  stands  as 
a  predisposing  factor.  It  will  be  remembered  that  in  the  description  of 
anemia  of  the  cord,  lesions  resembling  those  of  Uibes  are  found  as  a 
result  of  various  toxemias,  and  it  was  suggested  that  this  might  throw 
some  light  on  those  cases  in  which  no  syphilitic  history  can  be  obtained. 
Exposure  and  sexual  excess  are  possible  factors;  likewise  triiumatism. 
Alcohol  is  said  to  cause  tabes,  but  this  is  very  duubtful :  it  mav  certainly 
give  rise  to  pseudo'tahes,  the  peripheral  form.  In  England,  Gowers  hag 
noted  that  locomotor  ataxia  occurs  more  freijuently  among  urban  than 
among  rural  populations, 

Syttiptotns. — These  may  be  grouped  according  as  they  occur  in  the 
early  or  late  stages.  The  early  or  preataxic  stage  is  one  of  variable 
duration  ;  lasting,  possibly,  but  for  a  few  weeks  in  i^ome  cases ;  but  as 
a  rule  tt  is  distinctly  chronic,  even  extending  over  many  years.  During 
this  time  pains  of  a  peculiar  type  (fulgnrant)  develop.  They  are  sharp 
anil  shooting,  of  sudden  onset,  and  of  just  as  sudden  cessation ;  they 
do  not  recur  in  precisely  the  same  place,  but  may  occur  in  any  part  of 
the  nervous  supply  of  the  affected  region  of  the  cord.  Herpes  may  ap- 
pear along  tlie  course  of  the  nerves.  The  knee-jerk  is  either  diujiuislied 
or  absent  in  by  far  the  largest  nuuiber  of  tabetics,  though  shoubl  hemi- 
plegia occur  later  it  will  reappear. 

Ocular  fsymptoim  are  characteristic^ — ^thc  myosis  and  the  absent  light- 
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reflex,  with  normal  response  to  accommodation,  constituting  ike  ArgrU- 
Robertson  pupil.  Other  ocular  symptoms  may  be  present,  howefer^iiid 
one  of  the  earliest  to  develop  may  be  i*trabismus  with  or  without  ptaiifw 
Diplopia  may  be  the  hrst  evidence  pointing  to  ocuhir  involvement.  Dlbcf 
eye-miiseleH  may  be  affected  also,  producing  ophthalmoplegia.  Alr>|^^y 
of  the  optic  dij^k  may  he  noticed  at  this  stage-  It  usually  begiUM  aa  & 
circiimfcreutiul  change,  and  only  gradually  eneroachi^  on  the  center ; 
hence  vision  may  not  be  noticeably  impaired  for  some  time.  If  an  ei* 
ami  nation  he  made,  however^  during  this  period,  it  will  be  foand  tiiit 
the  held  of  vision  is  contracted.  Rarely  the  auditory  nerve 
diseased,  causing  deafness. 

After  a  variable  period  of  time  ct-rtain   motor  mfmptomM  are 
added.    The  patient  may  notice  that  he  experiences  some  diflBcultT 
walking  in  the  dark.      He  will  stagger  or  stumble,  or,  \%hile  washing 
face,  he  may  observe  that  he  cannot  balance  himself  properly  with 
eyes  closed.      Romberg's  sign  can  now  be  elicited — viz*  when  the  ft 
are  closeil,  and  psirticularly  if  the  feet  are  held  close  togt-iher*  it  ^i 
noticed  th:it  station  is  imperfect.      Later  he  finds  that  even    in  tiie 
light  he  has  diffirulty  in  maintaiuing  bis  etpiilibrium.      At  fir^t 
not  Htand  with  bis  feet  close  together.     This  difficulty  i*  greatly  _, 
tuated   when   the  eyes  are  closed.     Ere   long  the  chara^rHsti^  ^i 
manifest.      The  legs  are  spread   wide  upart,  the  patient  leans  forwj 
using  one  or  even  two  canes,  and  with  eyes  fixed  upon  the  grnQnda 
fnct  in  front  of  him  throws  one  leg  anmnd.  at  the  sjimc  time  lifting 
IV>ot  higher  than  is  really  necessary  Jind  bringing  it   down   no   the  hi 
As  a  general  rule  there  is  no  muscular  wasting,  an*!   hence  there  m 
loss  of  motor  power.     A  certain  degree  of  incoordination  of  tlie 
present  in  irifiny  cares,  but  is  unobtrusive. 

Sensan/  St/mptofft^.^-ApnTi  from  the  pains  already  iiote<l,  theao 
siat  of  paresthesia,  numhTiess,  tingling,  burning ;  anesthesia  and  h 
estbc^ia  of  irregular  distribution;  retardation  of  the  tmnsmt^oa  oftifi* 
sory  iiu pulses ;  in  some  cases  a  peculiar  condition  in  which  a  pio*Dfvl 
on  one  leg,  fijr  instance,  will  be  referred  to  the  other  {mU0ekina}f  m 
m  which  one  point  of  contact  made  by  some  one  is  felt  in  niaaj  ftmm 
at  once  {pob/vsthcsin).  Usually  the  patient  feels  as  though  he  were  wilk* 
ing  on  cotton  or  felt.  Muscle-sense  is  more  or  le^^  impatrtH]  in  emj 
case  ;  hence  the  difficulty  experieneed  by  these  cases  in  reetignixitJi:  ti^ 
position  in  which  a  limb  may  be  placeiL  Sexual  power  is  usually  lo*t  rari 

(Jertfun  vimeenii  st/mjftoma^  or  criscit,  as  the  French   t«rm  tbcia, 
prone  to  occur.     They  are  chiefly  gastric  (aometimes  acooDipatiltd 
vomiting  of  acid  material),  but  laryngeal,  nephralgic,  and  ree^ 
have  also  been  described.      Tlie  pain  is  usually  inienBe.      Consttpatioa  » 
the  rule,  though  in  some  cases  incontinence  of  feces  occum,  partiraUrif 
if  the  stool  is  loose.     There  may  also  be  retention  of  urine,  with  ' 
nenee. 

Trophic  Changes. — Apart  from  the  herpes  previously  mentaoMsd^ 
most  striking  trophic  changes  are  those  occurring  in  and  around  the' 
bony  joints  (the  so-called  tabetic  arthropathies).  Special  attention  mi 
called  to  these  by  Charcot;  they  are  not  n  couimoii  conditmn,  aai  aft 
prohahly  due  to  the  influence  upim  the  nerves  that  supply  Uie  jowt*- 
Occasionally  the  condition   would  appear  to   be  excited   by 
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The  affected  joints  are  not  painful ;  tliey  may  be  the  seat  of  exudation 
which  is  rarely  purulent.  At-thropathien  may  supervene  at  any  period 
of  the  disease,  even  the  preataxic.  The.se  conditions  affect  primarily  and 
chiefly  the  bones  and  cartilages  entering  into  the  larger  joints.  The  in- 
vrdved  osseous  tissue  becomes  atrophied,  brittle,  and  is  finally  destroyed. 
Muscular  wasting  is  rare  as  an  early  condition,  though  it  may  occur 
Inter;  it  is  due  either  to  neuritis  or  to  involvement  of  the  anterior 
horns. 

Since  the  diseajse  does  not  of  itself  prove  fatal,  these  symptoms  may 
la.st  for  years  and  the  patient  eventually  die  of  some  intercurrent  affection. 
In  other  cases  paralysis  finally  develops  and  the  patient  becomes  bed* 
ridden.  Hemiplegia  may  develop  as  a  complication  at  an  advanced 
sta^e,  as  may  general  paralysis  or  other  forms  of  nervous  disease. 

Course.— ^Rarely  ihe  disease  runs  a  very  rapid  course.  The  preataxic 
symptoms— pain,  loss  of  knee-jerk,  Argyll* Robertson  pupil  with  or  with- 
out ptosis  and  diplopia^ — ^may  ouly  exist  a  few  weeks  before  incoordina- 
tion develops.  The  latter  will  then  reach  its  acme  in  twenty  to  thirty 
days.  This  is  very  uniisuaU  however.  As  a  rnle,  the  first  nr  preataxic 
stage  extends  over  a  period  varying  from  months  to  even  as  long  as 
twenty-five  years.  Dr.  Wm.  Egbert  Robertson  has  related  to  me  the 
case  of  a  man  aged  fifty-eight  who  for  fifteen  years  has  hatl  fulgurant 
pains  and  an  absence  of  the  knee-jerk,  but  neither  ocular  nor  any  other 
symptoms.  In  some  cases  the  first  stage  may  be  absent.  The  second  or 
ataxic  stage — ^that  of  incoordination^ — is  generally  slowly  progressive, 
finally  reaching  a  point  at  which  it  remains  ;  rarely,  more  or  less  improve- 
ment may  follow.  When  optic  atrophy  develops,  ataxia  either  does  not 
appear,  or,  having  done  so,  fails  to  advance.  The  final  stage  in  a  few  cases 
is  (inly  reaclietl  when  the  patient  has  become  paralyzed  and  bcdridilen. 

Diagnosis. — This  is  readily  made  when  we  iiave  a  combination  of 
the  absent  knee-jerk,  fulgurant  |Kit!is,  and  the  Argyll-Robertson  pupil* 
However,  the  loss  of  knee-jerk,  associated  with  one  of  the  other  symf> 
toms  in  an  otherwise  healthy  man,  is,  to  say  the  least,  highly  suggestive 
of  the  disease;  the  addition  of  incoordination  serves,  of  course,  to  clinch 
the  argument. 

Differential  DiagnosiB. — Peripheral  Neuritis. — The  symmetric  dis- 
tribution of  symptoms*  tenderness  in  the  mtiseles,  fre«pient  herpetic 
rashes,  motor  weakness  and  wasting,  pain  (not  fulgurant  in  type),  greater 
prominence  of  parasthesia,  absence  of  the  Argyll -Robertson  pupil,  knee- 
jerk  often  increased  (absent  in  diphtherial  form,  but  other  symptoms  and 
history  serve  to  distinguish  it),  and  later,  either  diminished  or  absent, 
and  the  history  of  the  case,  are  snificient.  Aleoholk'  and  more  rarely 
nr»eni(*ai  poisoning  give  rise  to  a  comlition  closely  resemhliiig  true  tabes 
in  that  there  is  the  loss  of  knee-jerk,  often  sliarp  pnin,  and  incoordina- 
tion, though  the  latter  symptom  is  never  as  marked  as  in  ail  v  a  need  tabes. 
The  gait,  howe\^er»  is  totally  different,  and  consists  of  the  high  ''  steppage  " 
gait  described  in  the  discussion  of  Peripheral  Neuritis. 

General  paraltfms  of  the  insane  may  present  much  difficulty.  Spinal 
symptoms  may  occur  to  general  paresis,  and  conversely  in  certain  cases 
of  tabes  symptoms  of  general  paresis  develop.  Time  alone  will  solve  the 
problem. 

Ataxic  Paraplegia. — Apart  from  the  absence  of  pain  and  anesthesia, 
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incoordination  is  followed  by  a  spastic  condition.     The  koee-jerk  lA 
exaggerated  und  the  so-called  ankle-cloniis  develops. 

Oerebelhtr  Disease. — ^The  incoordination  does  not  resemble  thu  cf 
ataxia ;  optic  neuritis  is  present ;  also  headache  and  %*omiting  appear  m 
well-marked  cases.  The  knee-jerk  is  always  present- 
There  are  certain  conditions,  already  described  under  Anemia  ^f  lik 
Cord^  in  which  lesions  of  the  posterior  columns  of  the  cord  occur.  Soaw 
of  them  are  very  much  like  tabes,  but  do  not  present  the  **  combioatiot 
of  symptoms''  seen  in  locomotor  ataxia.  As  a  rule,  the  ArgyU-Robcjv 
son  pupil  is  absent,  and  less  frequently  the  lightning  pains  also. 

The  crises  may  be  mistiiken  for  disease  of  the  various  organu  invahfd. 
Repeated  attacks  of  ucote  pain,  tabetic  in  character,  and  particularly  in 
adult  males,  should,  however,  excite  suspicion,  and  an  absence  of  the  knee- 
jerk  and  other  characteristic  evidences  will  always  be  present  in  ataxia. 

When  the  chief  lesion  is  in  tlie  dorsal  region  the  pain  may  be  mistmken 
for  that  of  spinal  caries  or  even  neuralgia  or  j^heumatism.  From  eiriei 
it  may  be  differentiated  by  the  fact  that  in  vertebral  disease  the  pain  it 
more  or  less  localized,  and  that  it  is  much  increased  by  movements.  Mof^- 
over,  the  other  symptoms  of  ataxia  are  wanting — e.  g,  ocular  troubles, 
incoordination,  and  absence  of  the  knee-jerk.  The  latter  point  alio 
holds  good  in  eases  of  rheumatism  and  intercostal  neuralgia.  For  tke 
diaf^nosis  from  hereditary  ataxia  imie  p.  1084, 

Progfliosis. — The  outlook  is  not  particularly  bright.  While,  li 
already  stated,  the  diseaj^e  does  not  cause  death,  perfect  recovery  is  never 
obtained.  Of  course  the  prospect  is  much  brighter  the  earlier  the  ci«  ii 
taken  in  band,  and  some  improvement  may  be  expected  in  most  caiee. 
The  fact  that  the  patient  has  had  syphilis  does  not  modify  the  prognMi 
one  way  or  the  other. 

Treatment. — Rest  (first  suggested  by  Weir  Mitchell)  is  impermtirt 
when  the  patient  commences  treatment,  and  especially  when  pain  is  t^rly 
complained  of,  mjissage  and  electricity  being  employed  meanwhile  to  kwf 
up  the  tone  of  the  muscles.  In  my  opinion  the  rest-treatment  rrtanb 
the  progress  of  ataxia  more  effectively  than  any  other  mea^^ure,  but  it 
cannot  be  used  with  the  expectation  of  producing  a  cure.  The  b<»vtli 
should  be  moved  daily,  and  the  urinary  functions  especially  looked  tm. 
In  certain  eases  catheterization  is  neces8ary.  The  patient  should  tkfli 
be  taught,  first,  what  surgical  cleanliness  means ;  and  secondly,  how  to 
use  the  instrument.  Counter-irritation  along  the  spine  is  of  rerr  bltle 
more  value  than  suspension.  The  diet  should  not  be  heavy,  and  if  g&h 
trie  crises  occur  special  care  should  be  taken  in  this  direction. 

In  cases  giving  a  previous  hi.story  of  syphilis,  mercury  and  tbe  i 
should  be  used;  it  is,  however,  doubtfiil  if  they  are  of  any  direct ' 
although  when  the  venereal  *Jisease  is  of  comparatively  recent  date  ffoot 
improvement  in  tbe  tabetic  lesions  is  possible.  Potassium  iodid  sIioqM 
be  used  freely.  Mercury  is  best  introduced  into  the  system  bj  ioiiticiioiu 
and  it  is  my  custom  to  order  one  dram  to  be  nibbed  into  the  ann-jMlii 
flanks,  or  inner  surfaces  of  the  thighs  daily  until  the  gums  show  the  spe- 
cific influence  of  the  remedy.  Then  the  inunctions  are  discontinurtt^aiDi 
the  potassiuio  iodid  and  mercuric  ehlorid  are  administered  in  combi: 
three  times  per  diem.  The  dose  of  the  latter  remedy  should  be 
(gr.  1^ — 0.0027),  but  the  iodid  may  be  used  in  ascending  dosage. 
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Electricity  is  of  doubtful  utility.  The  galvanic  current  ia  to  be 
chosen,  and  Erb  advises  plaeing  the  medium -sized  cathode  over  the  cer- 
vical sympathetic,  and  the  larger  anode  near  to  the  spinal  column  on 
the  opposite  side,  moving  it  at  brief  intervals  in  the  downward  direction. 
This  method  must  he  continued  for  many  months,  Frenkel  has  recently 
advocated  the  Bystematic  eilu cation  of  the  muscles  in  coonlinated 
tnovemeDts*  Hydrotherapy  is  a  serviceable  measure  if  judiciously  em- 
ployed. Neither  cold  nor  hot  baths  are  free  from  deleterious  effects,  hut 
tepid  baths  (80^-90^  F.— 26.6^-32.2^  C),  combined  with  gentle  friction 
af  the  hody-^urface,  are  signally  useful.  Among  the  numerous  natural 
springs  enjoying  more  or  less  popularity  there  are  two  in  especially  high 
favor — the  carbonic-acid  thermal  saline  springs  of  0eynhauseii4iehme  in 
Minden  anil  Aix-la-Chapelle  in  Germany.  The  chief  benefit  may,  after 
all,  be  credited  to  the  invigorating  effect  of  the  changed  environments. 

The  fulgui-ant  pains,  or  those  of  the  various  crises,  are  occasionally  so 
severe  as  to  require  bromids,  codein,  or  even  morphin,  though  the  use  of 
the  latter  agent  is  always  to  be  postponed  until  other  means  are  exhausted. 
Antipyrin  or  salol  and  phenacetin  may  also  he  tried  in  this  connection. 
In  any  case  the  patient  should  live  a  simple,  regular  life,  avoiding  ex- 
cesses of  all  kinds,  and  particularly  sexual  and  alcoholic  indulgences. 


HEREDITARY  ATAXIA. 

{Friedreich's  Dumne,) 

Definition, — An  here<litary  disease,  first  described  in  1861  by  Fried- 
reich. The  symptoms  are  primarily  manifested  in  early  life,  and  the  dis- 
ease is  characterized  by  ataxia,  defective  speech,  nystagmus,  absence  of 
the  knee-jerk,  and  more  or  less  secondary  deformity,  a^  spinal  curvature 
or  talipes, 

Patliology,=-The  postmortem  findings  are  essentially  those  of  loco- 
motor ataxia  and  ataxic  paraplegia.  The  spinal  membranes  are  some- 
what thickened  and  adherent,  es[jecially  over  the  posterior  part  of  the 
cor<l,  and  that,  tm\  chiefly  in  the  lorn  bar  region.  The  posterior  nerve- 
roots  are  generally  atrophied  and  sclerosed.  The  coltinins  of  Goll  and 
Burdach  are  degenerated,  particularly  in  the  lumbar  region,  and  to  a 
lesser  extent  in  the  cervical  Degeneration  is  also  found  in  the  lateral, 
and  to  a  slight  degree  in  the  anterior,  column  a.  The  chief  microscopic 
change  is  a  marked  neurogliar  overgrowth,  as  shown  by  IMjerine,  The 
nerve-cells  of  the  cord  are  generally  normal.  Cerebral  lesions  also  have 
been  found  in  this  disease. 

Etiology. — 1,  Family  tendency  (heredity)  has  a  strong  influence. 
A  single  case,  however,  may  develop  in  a  family. 

Age.^ — Most  commonly  the  disease   appears  between  the  third  and 
twelfth  years,  though  it  may  appear  earlier- 
Infectious  fevers  (in  particular)  and  other  acute  diseases  frequently 
precede  the  evolution  of  this  complaint.     Trauma  and  many  other  con* 
ditions  have  been  described  as  exciting  causes. 


1084 


DISEASES  OF  THE  NERVOUS  SYSTEM. 


S3ntnptoms. — The  first  evidence  of  the  disease  is  impaired  eooniw 

nation,  fir^st  in  the  legs,  und.,  later,  in  tbe  arms  ;   it  is  most  marked  irbta 
the  eyes  are  closed.     Attention  is  often  called  to  this  symptom  by  die 
fact  that  the  child  stumbles,  anihles,  and  staggers,  and  cannot  walk  pnp* 
erly.     The  gait,   however,   lacks   the  pronounced  stamp  of  true  ataxia. 
Rutimeyer  hsis  pointed  out  that  in  many  cases  the  great  toes  are  iMmti 
upward.      Some  children  never  learn  to  walk-      Romberg *s  sympioai  ti 
generally  present.     Movements  of  the  arms^  when  these  are  ataiic«  art 
irregular  and  jerky,  and  jerky  movements  of  the  head  may  also  be  ob- 
served.     Bilateral  nystagmus  develops  and  the  speech   becomes  affected. 
At  first  there  is  a  mere  impediment   (a  stuttering),  but  later  syllables^  m 
even  whole  w^ords,  are  omitted  and  an  unintelligible  jargon  reeultsi,     Tbt 
knee-jerks  are  almost  always  absent.      Thert^  is  no  optic  atrophy,  nor  iH 
any  sensory  symptoms  present  as  a   rule.     The  sphincters   are  nomd* 
There  are  no  trophic  changes  in  the  skin  or  the  joints,  and  no  viscml 
crises.     Vaso-motor  symptoms — flushing,  sweating — are  sometimes  ob- 
served.    There  is  no  mental  change. 

Talipes  and  spinal  curvature  are  generally  met  with  after  the  dtfinie 
has  existed  for  stime  time.      In  old  cases  muscular  weakness  and  waaliligj 
are  present,  hut  there  is  no  electric  change  in  the  muscles. 

The  course  is  always  slow.     It  may  last  for  many  years,  thirty  ( 
even  more. 

Drngnosis. — Usually  this  is  not  diflicult.  and  especially  when 
than  one  ea^se  exists  in  a  family.  The  age.  incoordination,  sharobliDif 
gait,  nystagmus,  scanning  speech,  atid  deformity  are  strikingly  charts 
teristic. 

Differential  Diagnosis. — Locomtdor  at  aria  appears  later  id  life,  and  tie  j 
preataxic  stage  (pain,  absent  knee-jerk^  and  ocular  symptoiDs)  ts  geoer- 
ally  well  marked.      It  is  iibsent  in  hereditary  ataxia,  nor  docs  the  Iat1«r  j 
present   the  sensoi-y  and   visceral   symptoms  met  with   in  the  true  fot»»  J 
Further,  the  gait  is  very  different. 

Atiirie  paraplegia  shows  an  exaggerated  knee-jerk,  the  presenei^ 
ankle-clonus,  and  an  absence  of  the  ocular  symptoms,  nystagm1]i^  anil 
the  scanning  speech. 

f)itfHe7Hittatetl  Sclermh, — Tremors  are  almost  always  present,  bll  ' 
these  are  fine  and  never  coarse  as  in  hereditary  ataxia.  Tbete  WMjl 
be  nystagmus,  incoordination,  and  imperfect  articulation^  but  the 
are  isolated  (L  c.   they  do  not  run   in   families). 

The  prognosis  is  necessarily  bad.    The  disease  is  progrc66ivey  1 
it  does  not  kill  directly.      It  may  last  thirty  years  or  more. 

Treatmeiit, — Little  or  nothing  can  be  expected  from  it.      Tlie  : 
general  treatment  should  be  pursued  as  for  locomotor  ataxia. 


SPASTIC  PARAPLEGIA. 

{Primary  Laternl  Sclerfwi^ ;    Spttatic  Spinal  I^tralywis.) 

Befinition. — A  disease  of  the  spinal  cord  characterized  by  \omd 
power,  contractures,  exaggerated  reflexes,  a  peculiar  gait,  and  ht  pi^ 

cipitate  micturition*     Spastic  paraplegia  (spasm  plus  nuiinr  paml\'.[".1  i* 
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met  with  as  the  resuU  of  the  various  pathologic  substrata*  Any  trans- 
vei^se  €ord-leBion  above  the  lumbar  region  luav  cause  motor  paralysis, 
spasticity,  exaggerated  knee-jerk,  and  iinkle'c4oiius.  The  same  condi- 
tion results  from  a  le^sion  in  any  part  of  the  upper  segment,  from  the  cor- 
tical motor  cells  to  the  terminal  arborization  of  the  axon  in  the  cord. 

It  is  believed  that  fiber;*  of  the  pyramiiial  tracts  may  be  primarily  in- 
volveii,  and,  since  they  course  chieily  through  the  lateral  cord-region,  the 
resulting  condition  has  been  named  primary  lateral  sclerosi«.  This  k 
purely  hypntbetic,  however,  for  only  tmi  nncombined  easei*  liave  been 
found.  This  may  be  due  to  the  fact  that  the  disease  does  not  tt*ud  to 
shorten  life,  and  that  therefore  the  same  condidon  that  caused  degenera- 
tion of  the  pyramidal  fibers  may  subsequently  act  on  other  fiber-systems. 
Since  in  the  case  of  the  lower  segment  it  i*  the  peripheral  portion  of  the 
axon  that,  in  many  cases  at  least,  first  yields  Im  the  morbific  intluence,  so 
may  it  he  with  the  upper  segment.  In  such  an  event,  however,  the  de- 
generation would  be  an  ascending  one^  and  the  converse  of  that  which  is 
usually  met  with  in  the  motor  tracts.  Thus  we  see  that  the  same  clinical 
condition  may  be  etiologically  cjuite  different  The  following  are  the 
chief  varieties  : 

PBIMABY  LATEBAL  BCLEE08IS. 

That  this  condition  exists  alone  is  f[uestioned,  as  I  have  already  stated* 
Von  Stofella  has  reported  a  case,  hut  no  Uiicroscopic  examinjition  was 
made-  Morgan's  and  DrescbfehFs  case,  published  in  1881,  sect  us  to  be 
the  only  one  that  may  he  regarded  m  a  true  type.  The  only  pathologic 
change  observed  was  in  the  pyramidal  tracts  of  the  anterior  and  lateral 
regions. 

Etiology. — It  is  most  apt  to  occur  when  there  is  a  neuropathic 
fumilt/  tendencf/.  Afje.  generally  between  twenty-five  and  forty ^  exerts 
an  etioh>gic  influence*  Erpo»ure^  ueut^  dise€t»e,  and  traumatmn  are  all 
predisposing  causes.  S^j^kiltJ*  has  been  said  to  predispose  to  the  condition, 
hut  if  so  it  is  rather  rare. 

Symptoms. — In  typical  cases  the  onset  is  skrw.  The  patient  com- 
phiins  of  feeling  tired,  and  is  less  capable  of  exertion  tlian  fnrmerly. 
Weakness  of  the  legs  develops,  and  with  it  increasing  difficulty  in  walk- 
ing. Even  at  an  early  stage  some  rigidity  of  the  muscles  will  be  present 
when  the  limb  is  extended  ;  later  this  becomes  a  prominent  sytuptom. 
The  spasm  is  at  first  of  little  moment.  It  may  only  he  noticeil  in  the 
morning.  When  the  disease  hns  arlvanced.  however,  it  becomes  pro- 
nounced, 80  that  it  may  not  be  possible  to  flex  the  limb,  or,  if  flexed  and 
an  effort  is  made  to  extend  it,  it  will  often  sjiring  forward  like  a  knife- 
blade  in  clasp-like  rapiflity.  This  spasticity  is  often  so  marked  that  in 
walking,  so  long  as  the  ball  of  the  foot  touches  the  ground,  clonic  con- 
tractions occur  ;  these  also  appear  when  the  individual  is  in  a  sitting 
posture  unless  his  legs  are  extended.  The  gait  is  charncteristic  ;  the  legs 
are  stiff,  and  move  with  an  evident  eff'ort,  while  the  toes  scrape  the 
ground.  In  .some  cases  the  adductor  spasm  is  so  great  that  the  legs  can- 
not only  not  he  separated,  but  are  actimlly  overlapped  in  walking  (t^roHM- 
h\g  progregmun).  In  course  of  time  tlie  power  of  walking  may  be  lost. 
The  flexor  muscles  are  usually  weakened.     The  knee-jerk  is  very  much 
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exaggerated,  a  mere  tap  causing  a  sharp,  cjuick  response.  Ankle-clomu 
can  always  be  elicited.  Pain  aod  other  sensory  maDifestations  ait  oftan 
absent,  though  dull  and  fleeting  |iains  in  the  back  and  limbs  may  be  oqq- 
plained  of.  The  arms  are  i"re(|nentty  unaftected.  The  sphincters  uq 
rarely  involved,  and  ocular  symptoms  do  not  occur,  though  nystagmta  k 
occasionally  met  with.  Seguin  states  that  the  ability  to  retaia  the 
is  lessened  and  precipitate  micturition  results. 

The  diagfnosis  is  not  dilficulL  Certain  hysteric  cuses  maj 
sionally  simulate  it  very  closely,  but  these  do  not  present  the  eh 
istic  spasticity  of  the  true  form,  nor  is  the  knee-jerk  increased  ♦|iut€ 
much,  and  ankle-clonus  is  either  slight  or  absent.  Then,  too,  in  hvjcieiii 
spots  of  anostliesia  are  commonly  met  with.  Drs.  Bastian  and  ftqatdl 
Reynolds  have  described  '"paraplegia  dependent  on  idea/'  in  which 
hysteric  element  entered. 


I 


SECONDARY  SPASTIC  PARALYSIS. 
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As  I  have  already  mentioned,  transverse  lesions  above  the  Inmbir 
region  (caries,  tumor,  sclerosis,  myelitis)  are  followed  by  degeneraiioa 
of  the  pyramidal  tracts,  and  as  a  result  there  are  weakness  in  the  limbii, 
increased  reflexes,  and  more  or  less  rigidity.  In  certain  cases  the  Utter 
may  be  absent,  as  Bastian  has  shown,  and  the  limbs  will  be  flaccid 
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This  condition,  the  symptomatology  of  which  is  practically  that  of  tlie 
adult  types  previously  described,  is  almost  always  the  result  of  some  UK 
jury  at  birtli,  either  instrumental  or  due  to  a  malposition,  as  first  poinCfd 
out  by  Dr.  Little  and  since  abundantly  confirmed  by  Spencer,  Dr,  Saiab 
McNutt,  Sachs,  and  others.  The  disease  is  probably  always  dne  to  men- 
ingeal  hemorHni;;e.  In  recent  cases  more  or  less  extravasated  bfriod  ii 
always  found  over  the  central  convokitions  and  often  at  the  ba^.  Lattf', 
cases  show  atrophy  and  sclerosis  of  the  motor  region,  the  blood  havii^ 
been  absorbed.  Nothing  abnoi*naI  may  be  noticed  for  a  few  dayt  or 
weeks,  though  rarely  convulsions,  or  even  bulbar  symptoms,  mav  early 
irinnifest  themselves.  Generally,  the  child  is  several  motiths  old  niiiOtW 
mother  first  notices  some  impairment  of  movement,  and  not  until  the  ckiU 
tries  to  walk  w  ill  she  observe  anything  out  of  the  way.  The  abnomtali^P 
varies  from  a  slight  difficulty  in  walking,  in  which  the  tt»es  barely  «CTaj)e 
the  ground,  to  a  total  inability  to  walk,  owing  to  the  hifjh  decree  of  addiie* 
tion  spasm.  Between  these  extremes  are  various  grades  of  talif»e9  eottiui 
and  cross-legged  progression.  Sensation  is  usually  normal.  The  bladdar 
and  rectum  are  not  implicated.  Some  cases  present  evidencej^  of  impaifttl 
cerebral  development — idiocy  and  imbecility.  Some  observere  hare  aba 
described  what  they  believe  to  be  an  hereditary  form  of  spastic  parB|il^i 
(notably  Drs.  Gee  and  Sachs). 


I 


ATAXIC  PARAFLEOIA. 

This  name  was  given  by  Gowers  to  a  condition  in  which  spastic  part- 
plegiu  and  ataxia  coexist,  owing  to  simultaneoas  involvement  of  the  Iti* 
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end  and  posterior  columns.  The  posterior  root-zones  escape,  and  hence 
the  retained  reflexes.  This  same  morbid  condition  may  be  met  with  in 
Friedreich's  disease  (hereditary  ataxic  paraplegia),  or  primary  lateral 
or  posterior  cases  may  extend  and  involve  the  posterior  or  lateral  col* 
umns  respectively.  Disseminated  sclerosis  may  possibly  present  the 
same  symptoms*  The  type  Gowers  describes  occurs  chiefly  in  males  of 
middle  age.  Traumatism  and  exposure  seem  to  predispose  to  the  dis- 
ease, as  does  syphilis  very  rarely, 

Si/mptom9. — These  develop  insidiously*  The  patient  tires  rapidly, 
and  some  impairment  of  the  power  of  walking  is  observed.  lu  turning 
ijuickly  he  stumbles,  and  there  is  difficulty  in  walking  in  the  dark,  or 
even  in  standing  when  the  feet  are  close  together.  The  reflexes  are  in- 
creased at  an  early  date,  and  spasticity  supervenes  and  is  progressive, 
though  it  never  becomes  as  marked  as  in  uncombined  lateral  sclerosis. 
The  gait  is  somewhat  similar  to  that  met  with  in  locomotor  ataxia,  but 
it  lacks  the  forcible  stamp  already  described.  When  the  arms  are  in- 
volved the  same  ataxia,  with  weakness,  spasticity,  and  increased  reflexes, 
is  met  with.  Sensory  symptoms  are  generally  absent,  and  fulgurant 
pains  are  never  present.  When  pain  occurs  at  all,  it  is  of  a  dull  charac- 
ter and  often  in  the  sacral  region.  Optic  atrophy  does  not  occur.  Nys- 
tagmus is  often  seen,  though  other  eye-symptoms  very  rarely  appear. 
Sexual  power  is  lost.  The  sphincters  are  not  usually  involved,  though 
retention  of  urine  may  occur.  Ultimately,  the  case  generally  partakes 
more  of  the  nature  of  a  lateral  sclerosis,  but  the  features  of  a  posterior 
sclerosis  may  rarely  predominate.  Mental  symptoms  often  develop  in 
the  late  stages. 

The  diagnosiB  is  easy  in  typical  cases.  The  ataxia,  with  myotatic 
irritability  and  spasticity  in  the  absence  of  sensory  and  ocular  symptoms, 
is  characteristic. 

COMBINED    SYSTEM   SCLEROSIS. 

Ormerod  and  Dana  have  published  valuable  treatises  on  this  subject. 
In  1891,  I>r.  James  Putnam  of  BostoTi  described  a  group  of  system 
scleroses,  with  difluse  collateral  degeneration,  occurring  in  enfeebled 
persons  past  middle  life,  and  more  particularly  in  women.  He  had  had 
H  cases,  and  made  autopsies  on  4,  In  the  white  columns  of  the  cord  he 
found  both  recent  and  old  degenerations  and  disintegration  of  the  cells 
of  the  gray  matter.  In  1  case  he  found  some  degeneration  in  the  pe- 
ripheral nerves.  The  chief  symptoms  were  motor  weakness  of  all  four 
extremities,  but  especially  the  lower,  with  some  impairment  of  sensation 
and  general  mu.Hcular  wasting.  In  3  eases  there  was  an  exaggerated 
knee-jerk  with  ankle-chmus;  in  1  lancinating  pains,  and  in  another 
incoordination.  The  futal  cases  ran  a  course  of  three  or  four  years. 
Several  of  them  showed  lead  in  their  urine,  and  Putnam  thinks  that 
this  may  have  been  an  etiologic  factor  in  some  instances. 

The  »i/mpinm»  of  combined  sclerosis  partake  of  the  nature  of  loco- 
motor ataxia  and  spastic  paraplegia,  but  are  less  marked  than  either  of 
these  diseases.  The  onset  is  slow,  there  is  more  or  less  incoordination, 
and  Romberg*8  symptom  can  be  elicited  as  a  rule.  There  is  loss  of 
motor  power,  andthe  sensory  symptoms  are  slight.  There  may  be  dull 
sacral  pain.      Optic-nerve  atrophy  very  rarely  occurs,  though  there  are 
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certain   eye-symptoins.     The  reflexes  are  generally   ezaggemid, 
'  *^  an  k  1  e- c  1  o n us  '   i s  p r ei* en t . 

The   diagnoaiti  is  based   upon  the   presenee   of  paraplegiii  with 
creased  reflexes,  associated  with  seneory  symptoms — ^parestbeeij 
rarely  pain. 

EEFLBX  PARAPLEGIA. 

Since  this  was  at  one  time  so  warmly  put  forward  by  Brown-S^^amrd 
as  a  distinct  entity,  it  seems  justifiable  to  speak  of  it,  though  in  thf  ligbt 
of  our  present  knowledge  we  are  not  disposed  to  give  it  aoy  nosKjlagic 
distinction.  It  was  supposed  to  be  due  to  anemia  of  the  cord,  and  to  W 
the  result  of  irritation  reflected  from  a  sensory  nerve  to  vaso-moUir 
nerves.  The  so-called  *'  urinary  paraplegia "  was  included  in  thi* 
category. 

INTERMITTENT  PABAPLBGIA, 

Romberg  was  the  first  to  call  attention  to  this  condition.     His  arif* 

inal  case  was  that  of  a  woman  aged  sixty-four,  in  whom  paraplegia  de- 
veloped suddenly  with  involvement  of  the  sphincters.  The  senf^atioui^ 
were  normal.  In  about  twenty -four  hours  she  wa>«  so  much  better 
be  able  to  walk  ;  micturition  was  normal,  but  there  was  some  weakiK 
Next  day,  however,  the  paraplegia  returned.  These  attacks,  with  al 
normal  intervals  assuming  aperiodie  character,  induced  him  to  giveqoi^ 
nin,  which  he  ilid.  Recovery  was  tlie  prompt  result.  Erb  and  otlicfi 
have  since  reported  cases,  but  it  is  now  believed  that  tbey  are  doe  t^j 
involvement  of  the  peripheral  nerves  rather  than  of  the  cord- 


Treatment  of  Spastic  Paraplegia. — ^In  general  the  treatment  t 

the  same  as  thni  of  locomotor  ataxia.  This  is  especially  true  if  gyphil: 
is  suspected.  Little  cim  be  done,  as  a  rule,  for  the  disease  is  u^aallf 
progressive  in  spite  of  all  treatment.  Relladonua  or  hyoscin  seemf  t^ 
lessen  the  spasm  in  some  cases.  Attention  should  be  given  to  the  blad- 
der and  bowel,  parti cutarly  to  the  former.  In  the  congeDital  form  ope- 
rative measures  are  often  requisite  to  overcome  deformity. 


i4 


MULTTPLE  SCLEROSIS. 

(Insular  or  Dissfminated  SderotU,) 

Definition. — A  disease  due  to  the  development  of  sclerotic  [ 
occurring  in  an  irregular  manner  throu^diout  either  or  both  the  i 
and   spinal   cord.       It   is   characterized   by    paresis,    intentioti-tremorf.] 
scanning  speech,   and  mental  disturbances. 

Pattiology. — The  sclerotic  tissue  occurs  especially  in  the  white 
matter,  though  any  part  of  the  cerebro-spinal  axis  may  suffer-  Tilt 
cortex  is  nirely  implicated.  The  spot)*  are  usually  well  circumscTiMf 
gray  or  grayish-red  in  color,  and  <ui  section  may  be  level  with,  ninid 
frouK  or  depressed  beneath  the  normal  line  of  section  according  ti  to 
whether  it  is  in  the  early,  hypertrophic,  or  cirrhotic  stage.  The  craaiJ 
nerves  may  be  involved  at  tlieir  origin,  the  first,  second^  and  temb  iMif 
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panicularlj  vulnerable.  The  raedullary  sheath  of  nerve-fibera  in  the 
affecteil  region  degenerates  early,  but  the  axons  are  markedly  resistant 
Since  they  are  not  cut  off  from  their  trophic  center,  secondary  de- 
generation ia  rarely  met  with.  The  blood-vessels  show  more  or  lesa 
pndiferation  of  the  adventitia,  and  endarteritis  is  not  an  uncommon 
condition.  Whether  this  vascular  change  is  primary  or  secondary  is 
unknown.  Microscopically,  the  sclerotic  areas  are  made  up  of  an  over* 
growth  of  neuroglia-cells  and  fibers  and  of  the  ordinary  connective  tig- 
sue.  In  certain  cases  these  patches  exhibit  some  tendency  to  involve 
special  parts  of  the  nervous  system,  as  the  luteral  or  posterior  columns- 
Etiology. — There  is  no  definite  and  known  etiologic  factor.  Among 
the  possible  predisposing  causes  may  be  mentioned  emotions,  trauma^ 
heredity,  exposure,  infectious  and  exhausting  diseases  of  any  kind,  and 
perhaps  hysteria.  It  is  important  to  remember,  moreover,  that  it  is 
frequently  impossible  to  diagnose  this  disease  in  its  early  stage  from 
hysteria.  This  point  is  dwelt  upon  particularly  by  Buzzard  and  Bastian, 
and  many  cases  of  supposed  hysteria  have  subsequently  proved  to  be 
cases  of  multiple  sclerosis.  The  difficulty  is  manifestly  greater  when 
the  patient  is  a  woman.  Age  and  sex  are  also,  in  a  sense,  predispos* 
ing  causes.  The  majority  of  cases  occur  between  twenty  and  thirty 
years  of  age,  though  the  condition  may  occur  in  children.  Pritchard 
has  collected  over  fi.fty  published  cases  occurring  between  the  ages  of 
fourteen  months  and  fourteen  years,  and  about  equally  divided  as  to  sex. 
Among  adults  disseminated  sclerosis  is  met  with  somewhat  more  fre- 
quently in  women. 

Symptoms,— These  may  be  described  under  two  headings;  first, 
the  general  symptoms,  or  those  common  to  all  cases  of  the  disease,  and 
not  explicable  from  the  position  of  the  sclerosis ;  and,  secondly,  those 
dependent  on  the  locality  of  the  lesions.  The  disease  is  always  chronic, 
and  either  remissions,  or  one  or  more  intermissions  occur,  and  in  some 
cases  may  extend  over  several  years.  The  first  evidence  of  the  disease 
is  lorn  of  pawer^  first  in  one,  then  in  the  other,  lower  extremity.  Later, 
paresis  develops  in  the  upper  extremity.  Sooner  or  later  other  general 
symptoms  appear — viz,  tremors,  nystagmus,  scanning  speech,  increased 
reflexes,  and  optic-nerve  atrophy.  The  tremor  is  volitional  {mtention- 
tremor)^  and  when  the  patient  is  at  rest  no  abnormal  movement  is  mani- 
fest, as  a  rule.  On  attempting  to  use  the  hands,  or  in  walking,  a  fine, 
trembling  motion  of  the  limbs  results.  The  head  may  be  similarly  in* 
volved,  and  some  incoordination  is  commonly  associated  therewith. 
The  ni/stafpnu^,  too,  is  brought  out  when  the  eyes  are  in  use.  It  is 
more  marked  in  lateral  than  in  vertical  movements.  Speech  is  slow  and 
deliljerate  (staccato  or  scanning),  the  ten  don- reflexes  are  increased, 
ankle-clonus  may  be  present,  and  opttc-nerve  atrophy  is  of  frecjuent 
occurrence.  No  alteration  of  sensation  occurs,  other  than  perhaps  some 
numbness  or  tingling.  There  is  no  wasting  of,  nor  electric  change  in, 
the  muscles,  nor  do  bed-sores  occur.  Vertigo  is  usually  present.  The 
mental  phenomena  are  at  first  hysteroid,  and  they  may  never  progress 
beyond  this  point.  In  other  cases  dementia,  or  even  acute  maniacal  out- 
bursts, are  met  witfi,  hut  these  are  rare.  During  this  stage  epik^ptiform 
or  apoplectiform  attacks  may  occur.  The  symptoms  directly  resulting 
from  the  local  lesions  cannot  be  given  in  detail.     Certain  types  result, 
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however,  that  depend  upon  the  tendency  of  the  sclerotic  areas  to  inToke 
certain  tracts,  and  these  are — first,  a  form  resembling  lateral  sclerosis, 
due  to  implication  of  the  lateral  tract ;  and,  secondly,  a  form  similar  to 
locomotor  ataxia,  in  which  the  posterior  columns  especially  suffer. 

The  diagnosis  is  generally  easy  after  the  disease  has  lasted  eome 
time.  The  intention-tremor  and  the  gradual  and  progressire  loesof 
power,  with  increased  reflexes,  scanning  speech,  and  mental  deterion- 
tion,  are  sufficient.  The  following  table  gives  the  differential  pointa 
between  this  disease  and  paralysis  agitanSy  locomotor  ataxtOy  and  herei- 
itary  ataxia  : 


Disseminated 
Sclerosis. 

Rarely  occurs  in 
children.  Gen- 
erally between 
the  twentieth  and 
thirtieth  years. 

No  sensory  symp- 
toms, as  a  rule. 
Sight  may  be  im- 
paired, the  hear- 
ing less  frequent- 
ly. The  Argyll- 
Kobertson  pupil 
is  absent. 

Nystagmus  is  pres- 
ent, as  a  rule. 

Reflexes  are  exag- 
gerated ;  ankle- 
clonus  is  present. 
There  may  be 
muscular  rigid- 
ity. 

Scanning  speech. 


A  tremor  is  gener- 
ally present  on 
voluntary  move- 
ments only.  If 
the  tremor  oi'curs 
during  rest,  it  is 
fine.  Oscillations 
of  the  head  are 
frequent ;  of  the 
trunk,  less  so. 

Mental  disturbance 
is  frequent. 

Gait  is  usually  spas- 
tie  and  paretic, 
and  often  uncer- 
tain. 


Paralysis  Aoi-       Locomotor  Ataxia. 


Occurs  in  persons 
over  forty  years 
of  age. 


No  sensory  or  spe- 
cial-sense symp- 
toms of  any  im- 
portance. Ar- 
gyll- Robertson 
pupil  is  absent 


No  nystagmas. 

Reflexes  are  nor- 
mal ;  very  rarely 
they  may  be  plus. 
Permanent  mus- 
cular rigidity. 

Speech  is  slow  and 
deliberate  on  com- 
mencing a  sen- 
tence, but  soon  it 
becomes  hurried. 

Tremor  when  at 
rest.  A'oluntary 
movement  may 
make  it  cease 
temporarily.  The 
head  may  shake, 
with  rather  a 
vertical  than  an 
oscillatory  move- 
ment. 

No  mental  phenom- 
ena. 

The  hea<l  is  bent 
back  and  arched  ; 
the  face  is  immo- 
bile and  mask- 
like. The  gait  is 
propulsion,  fes- 
tination,  retro- 
pulsion,  or  latero- 
pulsion. 


Rarely  before    the 
twentieth  year. 


Fulgurant  pains  an 
early  symptom. 
Sight  and  hear- 
ing are  commonly 
affected.  Oflen 
diplopia  and  Ar- 
gy  1  t-Robertson 
pupil  are  present 

No  nystagmus. 

The  knee-jerk, 
ankle-clonus,  and 
rigidity  are  all 
absent. 


No  speech-defects. 


No  tremor.  Inco- 
ordination  is 
marked.  No  os- 
cillations of  the 
head  or  trunk. 
Romlierg's  symp- 
tom is  present 
Trophic  disturb- 
ances are  com- 
mon. 

Mental  disturbance 
is  rare. 

The  gait  is  stamp- 
ing in  character  ; 
the  legs  are 
moved  stiffly. 
There  is  difficulty 
in  urination. 


HllCDITAlT 

Ataxia. 

Usually  Ix^fore  tfe 
twentieth  \tu. 
Generally  akna 
several  in  ik 
same  family. 

Sensory  symploBi 
are  rarely  fi<» 
ent  DiptofiA 
and  ArgylKBdk* 
ertson  papil  m 
absent 


Nystainnus  it  fi^ 
quent. 

The  knee-jerk  bta 
in  the  coune  4 
the  disease :  it  ii 
rareljT  increiMi 
No  rigidity. 

Speech  is  ^low  isd 
irregularly  tciB- 
ning. 


Inco(»rdination  if 
present,  but  if 
not  inereawd  If 
closing  the  eywi 
Static  ataxia  bit 
be  noted. 


No  mental  distorb- 
ance. 

The  eait  is  swsjifiC 
and  irregnUr. 
like  that  \^{  » 
drunken  msit 
The  le£8  an*  m^ 
kept  wide  ipsrt 
as  in  loconotur 
ataxia. 
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The  course  usually  extends  over  five  to  ten  or  even  fifteen  years, 
and  death  is  generally  the  result  of  some  intercurrent  affection,  though 
it  may  occur  during  an  apoplectiform  or  convulsive  attack.  Rarely  it 
is  due  to  failure  of  the  heart  or  respiration. 

The  prognosis  is  always  bad. 

Treatment. — No  remedy  is  of  any  avail.  Silver  nitrate,  mercury, 
the  iodids,  and  arsenic  may  be  tried.  Rest  and  easily  assimilable  food 
are  also  of  prime  importance. 


BULBAR  PARALYSIS. 

{Glo8so4abio4anfngecLl  Paralysis,) 

Definitioii. — An  acute  or  chronic  disease,  due  to  involvement  of 
the  motor  nuclei  of  the  medulla  oblongata.  It  is  generally  secondary 
to  some  condition  affecting  other  portions  of  the  motor  path,  and  is 
characterized  chiefly  by  a  diflBculty  of  speech  or  of  deglutition.  Three 
varieties  have  been  described  : 

1.  Sudden  or  apoplectiform,  this  being  due  to  hemorrhage,  embolism, 
or  softening.  The  onset  is  always  sudden,  often  with  vertigo,  and  pos- 
sibly vomiting,  with  or  without  loss  of  consciousness.  The  power  to 
articulate  is  impaired  or  lost.  The  lips  and  tongue  are  involved,  and 
hence  the  pendulous  lower  lip,  the  dribbling  of  saliva,  and  the  atrophy 
of  the  lingual  muscles.  There  are  dysphagia  and  generally  frequent 
attacks  of  choking. 

The  81/mptoms  are  less  characteristic  than  those  of  the  degenerative 
form.  They  are  less  regular  in  type,  and  usually  are  widespread  at 
first ;  later,  some  improvement  takes  place.  In  other  cases,  after  more 
or  less  of  a  respite,  degeneration  sets  in  and  they  grow  progressively 
worse. 

The  diagnosis  of  this  type  is  not  usually  difficult.  "  Pseudo-bulbar 
paralysis  "  must  be  borne  in  mind,  however,  and  is  a  condition  due  to  a 
bilateral  lesion  of  the  motor  cerebral  cortex  in  the  lower  frontal  parietal 
region  or  of  the  motor  fibers  in  the  course.  There  is  great  danger  to 
life  for  some  little  while  in  these  sudden  cases.  Later  the  prognosis  is 
rather  more  favorable  than  in  the  other  forms. 

2.  Acute  Inflammatory. — Here  the  onset  is  less  abrupt,  requiring  a 
few  days  to  a  week  to  develop.  But  for  this  fact  the  symptoms  are 
much  the  same  as  in  the  preceding  form. 

3.  Chronic  Bulbar  Paralysis. — This  condition  occurs  chiefly  in  males 
beyond  middle  life.  The  cause  can  seldom  be  discovered,  though  cer- 
tain cases  seem  to  be  of  toxic  origin.  It  may  develop  in  the  course  of 
progressive  muscular  atrophy,  amyotrophic  lateral  sclerosis,  insular 
sclerosis,  or  other  disease  of  the  cord. 

The  symptoms  are  bilateral,  the  tongue  being  usually  the  first  to 
suffer.  The  patient  may  notice  that  he  cannot  speak  for  any  length  of 
time  without  fatigue,  and  that  he  will  then  articulate  indistinctly.  Soon 
he  observes  that  there  is  a  marked  and  progressive  impairment  of  speech. 
The  muscles  of  the  lips  and  other  muscles  of  the  lower  part  of  the  face 
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atrophy*  He  can  no  longer  whistle.  Speech  is  rendered  still  moT«d«&e- 
tivt\  owing  to  paralysis  of  the  lips.  The  lower  lip  drops,  and  the  aIIta 
constautly  dribbles  from  the  month  and  may  be  greatly  incxemitpd  in 
amount.  iPiffi^ulfif  in  mvaUowimj  is  always  present  to  a  gr^»t<?r  m 
less  degree.     Owing  to  the  lingual  paralysis,  the  tongue  can  mnihifT 

frotruded  nor  can  it  be  used  to  manipulate  the  food  and  mftke  m  M 
t  is  atrophied  and  the  mucous  membrane  is  wrinkled.  Fiiriilar  tn 
ors  are  i>resent.  The  htn/nx  is  involved,  so  that  phonaticm  is  ImpcHiMl^ 
but  it  is  not  so  marked  as  the  implication  of  other  part«.  pArikki 
that  enter  the  larynx  cannot  be  ejected,  owing  to  motor  pmnlTitt. 
There  are  no  sensory  symptoms,  and  the  power  of  taste  is  QormaL  "" 
mind  generally  remains  clear,  though  the  patient  is  often  eniotioi 
and  cries  or  laughs  without  apparent  cause.  This  type  of  bulbur 
is  particularly  liable  to  fievelop  in  the  course  of  progreaeive 
atrophy^  The  courife  of  the  disease  is  slow,  and  death  is 
either  to  inspiration-pneumonia  or  to  interference  with  res^ 
circulation. 

The  diagnosis  is  not  difficult,  as  a  rule,  the  bilateral   clii 
the  symptoms  rendering  them  distinctive.     In  the    pseudo- 
previously  mentioned  the  limbs  are  often  paralvEeu  also  (donl 
plegia).      Tumont  rarely,  if   ever,  give  rise  to   such    regular 
Bjniptoms.     I  have  met  with  2  case«  of  chronic   bulbar 
occurring   in   the  course  of  Bright^s  disease,  in  which   no  poi 
lesion  could  be  found  that  would  account  for  the  condition.      In 
of  the  cui^es  wus  there  much  atrophy,  though  otherwise  tliej  COI 
to  the  regular  type. 

Treatment.— The  disease  is  incurable.     Hypodermics  of  et 
or  of  strychnin,  morphin,  and  a  tropin,  are  of  value   in   eontrtj 
salivary  flow.     Electricity  is  of  no  value.     Semi-solid  foixl  is  p 
the  most  readily  t^kcn,  and  it  is  often  necessary  either  to  use 
geal  tube  or  to  employ  rectal  alimentation. 


p»M 
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PROGRESSIVE  MUSCULAR  ATROPHY  (MYELOPATHIC 

{Amyotrophic  Latercd  Stlerosu.) 

Definition. — Progressive  muscular  atrophy  of  apinal  origfn  iij 

disease  characterized  by  a  slow  but  progressive  loss  of  power  aod  fcy  I 
eular  atrophy.    In  certain  cases  there  may  also  be  more  or  lea 
and  myotatic  irritability,  and  in  the  later  stages  there  mmj  b#  i 
and  even  cerebral  symptoms. 

According  to  Charcot,  two  distinct  varieties  exist;  Firrt,  the  [ 
pathic,  in  which  the  motor  cells  of  the  anterior  horns  are  degeotTiletl 
and  also  the  fibers  (axons)  from  them  and  the  muscles  supplied  by  At 
latter;  second,  the  denteropathic  form,  in  which  the  pTramidal  lr»rti 
are  degenerated,  and  there  is  a  consecutive  degeneration  of  the  awtiir 
cells  and  fibers,  and  also  of  the  muscles  supplied.  Thig  latter  lie  tcfiJ 
'*  amyotrophic  lateral  sclerosis/'  though  his  opinion  is  not  ffeneriDjMl 
to-day*  They  arc  considered  to  be  manifestations  of  a  single  diieiii.  tfct 
predominance  of  either  type  being  dependent  upon  whetber  tbe  i 
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er&tion  is  greater  of  the  multipolar  ganglion-cells  or  of  the  pyrainidal 
tracts.  It  is  obvious  that  if  tbe  liogetierution  of  the  cells  is  complete, 
that  of  the  pyramidal  tracts  will  not  modify  the  clinical  pietiire,  how- 
ever gross  the  systemic  involvement  may  be.  The  following  are  the 
salient  features  of  this  amyotrophic  type,  as  given  by  Charcot : 

(1)  Progressive  weakness,  ultimately  paralysis  of  the  upper  extremi- 
ties, with  muscular  atrophy,  fibrillation,  and  intention-tremors,  myotatic 
irritability,  and  contractures. 

(2)  After  some  montbs  tbe  lower  extremities  become  involved,  and 
the  same  scrjuence  is  met  with— i.  e.  paresis,  atrophy,  exaggerated  re- 
flexes, and  spasticity.  The  sphincters  are  not  involved,  and  there  are 
no  sensory  symptoms, 

(3)  The  stage  of  bulbar  involvement,  the  symptoms  being  those  of 
the  labio-glosso-pharyngo-laryngeal  type.  Death  may  be  due  to  cardiac 
or  respiratory  failure,  or  to  some  intercurrent  disease. 

With  this  brief  mention  I  will  pass  to  the  consideration  of  tbe  disease 
according  to  the  generally  accepted  view  of  to-day. 

Pathology. — 1.  Degeneration  of  the  peripheral  motor  fibers  ;  also, 
2.  Of  the  anterior  roots,  which  are  reduced  in  size*  3.  Of  the  anterior 
root-fibers  and  anterior  commissural  while  fibers  of  the  cord.  4.  The 
large  cells  of  the  anterior  cornua  are  degenerated,  being  vacuolated,  dis- 
torted-^  or  even  entirely  removed.  There  is  at  the  same  time  an  over- 
growth of  neurogliar  tissue.  5.  There  is  sclerosis  of  the  anterior  and 
lateral  pyramidal  tracts  of  the  cord,  fretjuently  extending  to  the  decus- 
sation in  the  medulla,  and  more  rarely  through  the  internal  capsule, 
even  up  to  the  motor  cortex.  6,  In  cases  that  have  presented  bulbar 
symptoms  the  motor  nuclei  of  the  medulla  will  be  found  to  be  degen- 
erated. 7.  In  every  case  the  muscles  will  he  wasted,  the  fibers  in  a 
state  of  fatty  degeneration  (often  entirely  removed),  and  their  places 
taken  by  connective  tissue. 

Etiology. — In  the  majority  of  cases  it  is  safe  to  assert  that  no 
particular  cause  can  be  assigned  to  the  condition.  The  infiuence  of 
cold  and  exposure  bears  about  the  same  relation  to  this  as  to  any  other 
apinal  degeneration.  The  disease  is  more  prevalent  in  males  than  in 
females,  and  between  the  ages  of  thirty  and  fifty  years.  Cases  occur- 
ring in  those  under  twenty-five  belong  almost  invariably  to  the  myo- 
pathic type  of  progressive  atrophy-  Syphilis,  it  seems,  may  rarely  act 
as  a  predisposing  cause,  and  individuals  with  a  neuropathic  family  his- 
tory are  cHpeciatly  liable, 

Sjtnptoms. — In  a  large  majority  of  cases  the  disease  first  manifests 
itself  in  the  upper  extremities.  Indefinite  rheunmtoid  pains  are  occa- 
sionally felt  in  the  region  that  is  soon  to  atrophy.  The  wasting  may 
begin  in  any  part  of  the  limb,  but  it  probably  appears  in  the  hand  in 
most  cases.  The  thenar  eminence  and  interossei  are  the  first  to  show 
the  change.  Owing  to  tbe  unopposed  action  of  the  muscles  that  are 
antagonistic  to  the  interossei  the  defonnity  known  as  ''U'hiw-ftand'* 
results.  Other  muscles  are  soon  claimed  by  the  process,  until  not  only 
those  of  the  arm,  but  also  those  of  tbe  shoulder  and  back  and  those  that 
extend  the  head  on  the  spinal  column,  are  involved.  This  latter  accounts 
for  the  difficulty  in  moving  the  head,  and  in  some  cases  fijr  the  drooping 
of  the  head.     Tbe  platysma  does  not  waste;  on  the  contrary,  it  fre- 
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quently  hypertntpliits.  The  thoracic  nmscles  are  usually  }\\ 
also  pfteu  tlic  iliaphraifm,  and  less  frequent! \^  the  abdominal 
The  muscles  of  the  lower  extreniity  may  escape  entirely. 
fieldom  wasted  to  the  ilegree  met  with  \u  the  upper  extremity 
this  may  occur  in  cases  in  which  the  lower  limbs  are  primarily  attaeked. 
Owing  to  the  unopposed  action  of  the  muscles  that  continue  to  fiiiict>o&- 
ate,  certain  ileforniities  develoj),  and  among  them  is  not&blT  l^rdom. 
FihriHatioii  is  observed  in  the  [nirtially  atrophied  mu&cles  and  in  those 
soon  to  heeome  atrophic.  There  h  always  a  quantitative  change  in  tkf 
eleetrie  reaction  of  the  muscle*  The  strength  of  the  contraction  if 
in  direct  proportion  to  the  muscle-substance  remaining.  Qualitalii; 
changes  (reactions  of  degeneration)  may  not  occur,  but  are  upumlly 
with  in  widespread  and  rapid  cases  of  wasting.  In  certain 
atonic  cases  the  paralysis  is  tlaeeid,and  the  reflexes  are  absent; 
other  liand,  we  may  have  tonic  atrophy  in  which  there  is  more  or  I 
rigidity  throughout^  also  exaggerated  reflexes,  and  often  contract! 
There  are  no  sensory  symptoms  other  than  the  rheumatoid  patn^ 
fcrred  to.  The  sphincters  are  not  involved.  Ocular  symptomi 
absent;  atrophy  of  the  optic  nerve  never  occurs. 

The  diagtiosis  is  not  at  all  difficult  when  the  disease  has 
for  some  time.  In  its  earlier  stages  it  may  he  mistaken  for  n^-ur 
the  ahsenee  of  sensory  symptoms  nnd  of  an  apparent  cause,  tof^ 
with  the  progressive  involvement  of  other  parts,  serves  to  tdenttfrj 
Lead-^mhi/  is  a  purely  motor  condition,  and  is  apt  to  simuiai4*  it  i 
closely;  in  any  doubtful  case  the  urine  should  be  examined  for 
Id  iopa  th  ic  nt  use  1 1  At  /■  at  rap  htf  o  c  c  a  s  i  o  nail  y  con  i  m  e  n  c  es  i  n  a  c  I  u  1 1  1  i  fr ,  ai 
such  cases  is  likely  at  first  to  be  regarded  as  of  myelopjithic  origin. 
fact  that  there  is  generally  more  than  one  case  in  the  family,  nantfii; 
with  its  onset  in  the  lower  extremities  and  its  chronic  course,  will  elttUi 
one  to  differentiate.  In  si/rmiptntftlta^  too,  the  same  character  of  nw* 
cular  wasting  is  often  seen,  hnt  it  should  present  no  difficultj  whra  •? 
elicit  the  peculiar  sensory  manifestations. 

The  prognosis  is  unfavorable.     The  disease  progresses  in  spite i 
all  that  may  be  done,  and  death   usually  results  in   three  or  four  re 
either  from  bulbar  involvement  or  from  an  intercurrent  affection. 

The  treatment  is  practically  of  no  avail.  Mercury,  imltds.  ar 
etrychiiin,  with  massage  and  electricity,  are  useful,  as  are  also  pleolrl 
fresh  air,  moderate  exercise,  and  readily  assimilable  food.  Gowef»iai 
that  he  has  been  able  to  arrest  the  disease  in  7  cases  occurring;  in  mi 
life  by  strychnin  nitrate,  given  hypodcrmically.  He  advises  gr-  ffj 
(0,0006)  increased  to  gr.  ^^y  (0.0015),  once  daily,  and  when  the  cwaw 
of  the  disease  has  been  arrested  an  intermission  in  this  trea|jii«fil  i 
one  week  in  three  or  four. 


SYRINGOMYELIA. 

Definition, — A  neurogliar   overgrowth    of  more    or    less 
extent,  and  situaterl   in  the  gray  matter  of  the  cord   in  the  n««i 
hood  of  the  central  canal.     Its  symptomatology  is  not  consiaBtr 
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the  followiug  have  come  to  be  looked  upon  as  typical  of  most  cases: 
viz,  |irogressive  muiscular  atrophy  and  dissociated  anesthesia  (/.  e, 
irapairment  or  loss  of  temperature — ^and  pain-sense,  with  retention 
of  the  tactile  and  muscular  senst-  and  trophic  and  va?o-fnotrir  dis- 
til rl>aneej3). 

Pathology  and  Etiology. — Tubular  cavities  of  greater  or  less 
extent  are  met  with  in  the  cord  as  a  result  of  two  conditions  existing 
separately  or  in  conjunction — viz,  (l)  ki/droMt/eiia,  a  dilatation  of  the 
central  canal  (proved  by  the  cubical  cells  lining  it).  This  is  either  (a) 
congenital,  according  to  Ley  den,  or  {h)  ac*|uired,  due  to  pressure  (tunjor), 
dilatatii;n  taking  place  above  the  point  of  obliteration*  (2)  Sf/n/i(fo- 
ftiffrlifi^  a  name  given  by  O I  liver  to  a  neurogliar  overgrowth  situated 
within  the  gray  matter  of  the  cord*  In  this  cavity-formation  takes 
place  as  a  result  of  hemorrhiige  or  degeneration.  The  cavity  is  entirely 
without  ihe  central  canal;  it  never  possesses  an  epithelial  lining,  and  is 
not,  therefore,  as  Leyden  supposed,  the  remains  of  congenital  bydro- 
myelia.  While  the  new  growth  in  many  instances  is  gliomatous,  being 
probably  a  rejuvenescence  of  some  vestigial  remnant,  with  subserpient 
hemorrhage  or  degeneration  and  cavity*formation,  yet  in  others  the 
structure  is  not  identical  with  such  neoplasms.  The  latter  have  been 
described  particularly  by  JofTroy  and  Aehard,  They  speak  of  it  as  a 
gliosis,  a  secondary  overgrowth,  and  sclerosis  of  the  neuroglia.  In  any 
case,  however,  the  disease  is  most  prone  to  develop  in  tlje  cervical  and 
upper  dorsal  region,  growing  and  invading  the  p!>sterior  and  postero- 
lateral tracts.  Breaks  and  crevices  in  the  diseased  uKiterial  radiate  from 
the  main  cavity.  The  onset  of  the  trouble  generally  takes  place  some- 
where between  the  fourteenth  and  twenty -first  years  of  age. 

Symptoms*— Owing  to  the  fact  that  different  levels  of  the  cord  are 
involved,  and  that  the  extent  claimed  by  the  process  varies  in  different 
eases,  it  will  readily  be  understood  thut  no  account,  however  concise, 
will  fit  every  case.  The  disease  is  of  slow  onset.  Neuralgic  pains 
develop  in  the  muscles,  and  the  latter  progressively  waste.  The  reflexes 
are  increased,  and  more  or  less  spasticity  is  present.  The  lower  ex- 
tremities usually  escape,  though  they  too  may  be  involved,  when  the 
cimdition  presents  much  the  same  appearance  as  amyotrophic  lateral 
sclerosis.  The  temperature-  and  pain-aense  are  lost,  but  the  tactile  and 
muscular  senses  are  preserved. 

The  special  senses  ami  the  sphincters  are  normal.  Ocular  symptoms 
develop  only  when  the  cervical  cord  is  extensively  involved.  Joint- 
changes  may  be  met  with^  and  various  ulcerations,  bulbous  eruptions,  or 
wounds  may  be  ])resent,  the  latter  often  being  received  without  the  pa- 
tient's knowledge,  since  loss  of  sensation  is  complete.  These  constitute 
a  special  feature  of  a  type  of  the  disease  originally  described  by  Morvan 
of  Brittany  in  1883.  ITe  bad  observed  many  cases  prior  to  that  time, 
but  his  attention  was  specially  called  to  the  matter  by  a  case  of  whitlow 
which  he  incised,  but  to  his  surprise  no  pain  whatever  was  experienced, 
lie  described  the  disease  as  affecting  the  upper  extremities,  with  neur- 
algia, projrressive  paresis  and  wasting,  dissociated  anesthesia,  and, 
later,  painless  whitlows  and  necrosis  of  the  phalanges.  Joffroy  and 
Aehard  have  made  three  autopsies  upon  cases  dying  with  this  disease, 
and  in  each  syringomyelia  was  founcl.     In  Gambault's  case  neuritis  was 


DISEASES  OF  THE  NERVOUS  SYSTEM. 


1096 


present,  and  the  current  view  is  tliat  Marvana  dtj/ease  i&  a  cotabii 
of  syringomvelia  and  neuritis. 

Diagnosis.— The  loss  of  pain  and  thermic  sense,  with  pi 
of  tlie  iDoscular  and  tactile  genses,  plus  the  muscular  wasting,  is 
marked  in  the  upper  extremities;  and,  particularly  when  a&sociaied  witli 
spasticity  of  the  lower  extremities,  they  constitute  a  group  of  symploiiis 
that  has  come  to  be  regarded  as  typical. 

Hi/pert ropkic  (jenneal  paefn/menittfjiti^  may  be  mistaken  for  this  dis- 
ease, or  riee  versd.  In  this  case,  however,  the  pain  is  ttsuall?  greater, 
the  tactile  sense  is  apt  to  be  lost,  and  possibly  the  other  senses  also;  but 
there  is  not  the  dissociation  met  with  in  syringomyelia.  A^m^^tnyfUe 
lateral  neleromM  presents  neither  sensory  nor  trophic  symptoms,  alli«r 
than  the  muscular  wasting*  Dtmvmmated  nrh'roMijt,  apart  from  iki 
tremor  that  is  always  present,  presents  less  trophic  disturbance. 

The  prognosis  is  always  untavorahk%  though  the  disease  runs  a 
very  chronic  course,  lasting  even  fifteen  or  twenty  years. 

Treatment, —Nothing  can  be  done,  except  by  attention  to  bjj 
and  dietetic  details. 
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COMPRESSION  OP  THE  SPINAL  CORD. 

It  is  of  importance  to  be  able  to  recognize  this  condition.  To  be  inrf!, 
it  is  not  alw  ays  possiljle  to  diagnose  it  with  certainty,  but  when  there  il 
a  reasonably  surety  the  question  of  operation  may  arise.  Since  it  hii 
so  many  features  in  common  with  myelitis,  the  necessity  for  caotion  tft 
arriving  at  a  conclusion  is  manifest,  since  the  latter  eoudition  would 
be  benefited  by  any  operative  procedure. 

Pathology, — The  postmortem  findings  will  depend  upon  the 
and  duratitiii  of  the  pressure.  The  cord  will  be  more  or  leas 
and  distorted  at  the  seat  of  pressure,  and  in  the  early  stiigcfl  hjptf* 
emic,  and  possibly  softened.  Later  it  is  hard,  sclerosed,  and  of  ft  grsj* 
ish  color,  and  above  and  below  the  compressed  region  degenerntinl  ftnM 
will  be  seen  on  sectioning  tlie  cord.  Mit-roscopic  exarnination  rrtesb 
the  same  changes  as  those  met  with  in  any  other  fi»rm  of  myulilid.  Tfcl 
nerve-roots  will  be  more  or  less  damaged  by  compression. 

Etiology. — ^We  may  class  tbe  causes  of  compression   under 
headings^ — (a)  traumatism  (fractures),  (b)  inflammatory  disease  (cmriiei 
the  spine),  and  (c)  neoplosmat^  (including  various  tumors,  gumtnatft,  i 
aneurysm),  but  these  will  receive  separate  consideration  {in/ra). 

Symptoms. — These  will  vary  according  to  the  site  of  tbe 
and  the  extvnt  of  involvement— /.c.  tbe  vertiral  extent,  the  degrof  «f 
pressure  exerted,  and  the  amount  of  intiatnmation  present*  Two  groiljli 
of  symptoms  are  present  iu  typical  cases — first,  those  due  to  inrdfe* 
ment  of  the  roots,  and,  second,  those  dependent  upon  involvenietit  of 
the  cord  itself— iiscen*liiig  and  <k'scending  degeneration.  Tlie  fomir 
gives  rise  to  pu^in,  neuralgic  in  character  iiud  radiating  abmg  the  cmM 
of  the  nerves.  The  parts  supplied  are  usually  tender,  and  tben*  oaf 
be  paresthesia  and   formication.     These   irritative   symptoms   are  %r 
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lowed  sooner  or  later  by  those  of  paralysis,  and  buiice  tLe  aiiestliusia* 
Areas  of  hyperestbes^ia  may  aceompanj  tbe  anestbegia  {ancpatheBta  dolo- 
rosa). Motor  symptoms  are  also  irritative  aud  paralytio,  and  benee  tbe 
early  twitching,  or  even  spastic  condition,  ami  later  tbe  loss  of  power, 
or  paralysis.  The  muscles  of  the  affected  parts  waste,  and  cjualitative 
and  ^loantitative  electric  changes  can  be  elicited.  The  second  group, 
due  to  cord-cbanges,  then  develops,  and  its  symptoms  may  set  in  either 
rapidly  or  slowly.  If  myelitis  promptly  supervenes  and  is  extensive, 
cord-symptoms  of  a  pronounced  type  develop  «[uiekly.  The  parts  below 
the  lesion  will  become  weak,  there  will  be  girdle  pains,  and  a  sense  of 
constriction  or  pain  in  tbe  legs.  Sensory  symptoms  may  be  absent. 
Tbe  reflexes  are  usually  increased.  If  the  tumor  or  other  cause  of  com- 
pression ceases  to  fail  to  act  for  a  time,  some  improvemeot  takes  place, 
due  possibly  to  the  subsidence  of  the  myelitis.  If  the  pressure  is  of 
alow  onset,  great  tolerance  is  manifested.  As  is  usually  the  case,  sen- 
•fttion  is  recovered  before  motion.  In  certain  cases,  however,  motor 
power  is  regained,  while  tbe  muscular  and  tactile  senses  do  not  return. 
In  such  instances,  in  which  the  posterior  columns  bear  the  brunt  of  tbe 
trouble,  incoordination  results  and  secondary  ataxia  is  met  with. 

Diagnosis. — If  the  combined  symptoms  of  peripheral  and  central 
origin  develop  slowly  in  tbe  order  named,  compression  is  likely. 
3fi/elitiii  gives  rise  first  to  cord-,  and  only  later  to  peripheral  symp- 
toms;  hence  the  difficulty  in  cases  in  which  myelitis  develops  quickly. 
Extensive  root-symptoms  are  suggestive  of  meningeal  involvement.  In 
any  event,  too  much  stress  should  not  be  placed  on  tbe  nervous  symp- 
toms alone.  The  spine  should  be  carefully  examined  and  palpated  for 
points  of  tenderness.  Careful  note  should  also  be  taken  as  to  wbether 
there  is  any  limitation  of  movement  or  deformity.  Tbe  family  history 
may  suggest  tuberculosis  (caries  of  the  spine). 

The  prognosis  depends  entirely  upon  tbe  cause.  Having  ascer- 
tained this,  it  then  depends  upon  the  possibility  of  its  removal. 

Treatment. — In  general  the  treatment  is  that  of  myelitis.  In  cer- 
tain cases  a  surgeon  should  be  consulted,  though  operative  cases  are  the 
exception  rather  than  the  nile»  and  most  may  be  expected  in  eases  of 
caries.  It  is  well  to  impress  upon  the  patient  and  relatives  the  cbron- 
icity  of  the  condition,  but  faithful  auil  persistent  efforts  will  yield  good 
results.  Rest  is  of  vital  iniportunce,  particularly  when  the  disease  is 
active.  The  patient  should  be  kept  in  bed  in  a  recumbent  position  iintd 
consolidation  has  taken  place.  Extension  may  be  necessary.  Good 
and  easily  assimilable  food,  ami  eod-liver  oil  and  alteratives  shonld  be 
given.  The  nutrition  of  tbe  musrles  may  be  improved  by  gentle  fric- 
tion (massage).  As  soon  as  possible  a  plaster  jacket  should  be  put  on 
the  patient,  and  he  should  be  taken  into  the  open  air  and  sunlight. 


TUMORS  OP  THE  SPINAL  CORD  AND  ITS 

MEMBRANES. 

A  GREAT  variety  of  neoplastic  formations,  both  firimary  and  second- 
ary in  nature,  may  occur.  The  location  is  of  course  tbe  most  import- 
ant clinical  feature:  nevertheless,  if  we  would  institute  successful  medical 
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or  surgical  treatment  it  is  desirable  to  determine  as  nearly  as  possible 
the  nature  of  the  tumor. 

Extradural  tumors  may  be,  though  rarely,  exostoses  from  the  peri- 
osteal lining  of  the  spinal  canal.  More  frequently  lipomata  or  even  an 
abnormal  development  of  fatty  tissue  between  the  bone  and  the  mem- 
brane is  present.  Of  the  parasitic  growths,  the  hydatid  cyst  is  appi- 
rently  the  only  one  that  occurs  in  this  situation. 

The  tumors  of  the  dura  mater  itself  are  chiefly  sarcoma,  gumma, 
and  myxoma ;  a  rare  form  consists  of  the  presence  of  plates  of  bone  along 
the  whole  length  of  the  cord.     Occasionally  growths  from  the  bones, 

?articularly  carcinomata  and  sarcomata,  may  extend  to  the  membranes, 
nside  the  dural  sac  both  hydatid  cysts  and  the  cysticercus  may  be 
found.  Tuberculosis  may  occur  either  in  the  form  of  miliary  tubercles 
or  as  tuberculous  masses,  particularly  in  the  cervical  region.  In  the 
pia  mater  and  arachnoid,  myxoma,  lipoma,  fibroma,  endothelioma,  sar- 
coma, and  angio-sarcoma  occur.  Occasionally  cylindroma  and  osteoma 
are  also  found.  A  specimen  with  bony  plates  in  the  dura  was  ob- 
tained from  an  old  woman  who  had  syphilitic  lesions  in  other  part*wf 
her  body. 

In  the  cord  itself  the  commonest  tumor  is  the  glioma,  either  alone  or 
in  combination  with  myxoma  or  sarcoma,  and  sarcoma  has  also  bees 
observed.  Gummata  also  occur  {vide  Syphilis,  p.  327).  Other  tnmori 
that  occur  infrequently  are  the  fibro-sarcoma,  glio-sarcoma,  and  the 
angio-sarcoma,  mostly  taking  their  origin  from  the  pia  mater  a^d  ei- 
tending  into  the  cord.  Cysts  sometimes  occur.  The  simplest  form  i§ 
the  dilatation  of  the  central  canal  known  as  hydromyelia ;  the  common- 
est are  those  that  occur  as  a  result  of  gliomatous  softening  in  syrinp>- 
myelia.  Finally  multiple  neuromata  may  occur  upon  the  nerve-roots. 
The  changes  that  take  place  in  the  cord  are  destruction  of  the  nerrous 
tissue  at  the  side  of  the  tumor,  pressure-myelitis,  and  systemic  degtir 
erations  in  the  various  columns.  Curiously  enough,  complete  restorati-n 
of  function  can  occur,  even  when  the  symptoms  of  degeneration  in  the 
pyramidal  columns  are  pronounced,  and  there  is  wasting  of  the  o»rd 
macroscopically,  as  in  the  case  recorded  by  Gowers  and  Horsley. 

The  etiology  of  these  conditions  varies  of  course  with  the  nature 
of  the  growths.  No  difference  can  be  said  to  exist  in  general  betwetn 
the  sexes.  Certain  tumors,  as  lipoma  and  glioma,  are  more  apt  to  octur 
in  advanced  life ;  others,  as  the  tyroma,  somewhat  earlier. 

The  symptoms  depend  upon  the  particular  segment  or  segments 
affected,  and  the  situation  in  the  cord  itself  or  its  membranes.  In  gen- 
eral the  dorsal  or  lower  cervical  region  is  most  frequently  involytnl. 

JJisturhfinriH  i>f  Motion, — If  the  tumor  attains  sufficient  size  t<»  ixtrt 
considerable  pressure,  paraplegia  always  occurs.  This  usually  o^m- 
mences  upon  one  side,  and  then  more  or  less  rapidly  involves  the  nthrr. 
E.\a<rgeration  of  the  tendon  reflexes  of  the  leg  has  been  observed  in  ail 
tumors  above  the  first  lumbar  segment.  Whenever  this  condition  i*  at 
all  advanced,  there  are  disturbances  of  the  functions  of  the  bladder  aL-i 
rectum.  Spasms  are  sometimes  the  earliest  motor  changes.  Ordinarily 
tliey  appear  in  the  muscles  of  the  trunk  governed  by  the  segment  tha: 
has  been  involved;  hut  sometimes  they  aj)pear  in  the  legs,  and  an- 
usuallv  more  severe   in  one  than  in   the  other,  and  thev   mav  be  \W 
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either  to  pressure  uj>on  the  motor  roota  or  to  pressure  upon  the  motor 
cohimna  of  the  cord.  It  is  uot  therefore  permissible  to  *iiaw  definite 
coTiclusions  frora  their  locatiou  as  to  the  site  of  the  turaor.  Pa  reikis  is 
commonly  an  associated  symptom^  and  gradually  deepens  into  para- 
plegia.    Id  the  latter  stage  contractures  may  also  develop. 

Special  Motor  iSi/mptomg. — If  the  tumor  is  situated  in  the  lower 
portion  of  the  cervical  region  there  are  often  disturbances  of  motility  in 
a  certain  definite  group  of  muscles  that  are  supplied  by  the  hracbial 
plexus.  These  disturbance.-^  may  be  ataxia,  tremor,  spasms,  or  panilysis. 
If  the  tumor  be  in  the  dorsal  region,  the  cramp  of  tlie  intercostal  or 
abdominal  muscles  at  a  particular  level  may  give  rise  to  a  girdle-sen- 
sation ;  if  in  the  lumbar  region,  to  disturbances  of  motion  similar  in 
character  to  those  described  in  the  arm.  In  tbis  locality,  huwever,  as 
the  nerve-roots  are  longer,  more  of  them  are  apt  to  he  involved  in  the 
pressure,  and  the  symptoms  are  more  extensive. 

Semori/  Si/mptoms.^li^a'm  is  usually  the  earliest  symptom.  It  is, 
as  a  rule,  sharply  localised,  severe,  and  paroxysmal,  with  symptoms  of 
dull  neuralgic  aching  between  the  exacerbations.  Certain  forms  of 
pain  arc  very  common.  Tumor  in  the  cervical  region  gives  rise  to 
severe  pain  in  one  or  both  arms  and  to  neuralgic  pains  in  the  neck 
and  occiput.  Tumors  in  the  dorsal  region  cause  the  girdle-sensations 
before  descriheil,  or  intense  backache,  often  associated  with  tender nesa 
over  the  site  of  the  tumor.  Tumors  in  the  lumbar  region  induce  pain 
in  one  or  both  legs,  often  of  a  burning  character,  and  sometimes  re- 
ferred to  the  soles  of  the  feet.  Hy]>eresthesia  of  the  skin  is  usually 
fiMind  at  a  level  supplied  by  the  segment  in  which  the  turaor  is  situated* 
Other  sensory  disturbances  are  tingling,  numbness,  and  total  anesthesia. 
A  rare  combination,  in  the  early  stages  of  the  tumor  of  the  spinal  cord, 
is  the  presence  of  anesthesia  in  one-half  the  body  below  the  tumor  and 
of  paresis  or  paralysis  in  the  other  half — that  is,  the  symptom-complex 
of  Brown-S<?quard :  it  almost  invariably  disappears  in  a  short  time. 
Tfie  reflexes  are  increased  below  the  level  of  the  tumor.  If  this  is  sit- 
uated in  the  lower  cervical  region,  then  the  cutaneous  reflexes  of  the 
thorax  antl  abdomen  are  prompt  and  vigorous  ;  if  in  the  dorsal  region, 
they  are  nornuil  above  the  site  of  the  tumor,  abolished  in  its  neighborhood, 
and  increased  below,  and  at  the  same  time  there  is  an  enormous  exaggera* 
tion  of  the  skin-  and  tendon-reflexes  of  the  legs ;  if  in  the  upper  portion 
of  the  lumbar  region,  there  may  be  an  abolition  of  the  knee-jerk,  while 
ankle-clonus  is  exaggerated:  but  ordinarily  fill  reflexes  are  abolished. 
The  muscles  freijuently  degenerate,  and  the  electric  reactions  of  degen- 
eration are  found  in  those  regions  that  are  supplied  l>y  the  anterior 
horn,  or  the  anterior  mnti*  that  have  been  destroyed  by  the  tumor.  In 
those  tumors  situated  in  the  lumbar  region,  involving  a  number  of  nerve- 
roots,  the  wasting  of  the  muscles  of  the  legs  is  usually  very  marked. 
Trophic  disturbances  occur  late  in  the  course  of  the  disease,  when  ex- 
tensive bed-sores  may  develop,  exactly  as  in  transverse  myelitis.  Occa- 
sionally vaso-tnotor  disturbances  {tdcht^  »pTHalt\  localized  edema)  may  be 
observed  in  the  early  stages. 

Course, — Tumors  usually  grow  slowly,  and  therefore  the  symptoms 
are  gradual  in  their  clevelopment,  (Ordinarily  there  are  periods  of 
arrest  or  even  improvement  that  are  followed  subsequently  by  further 


1100  DISEASES  OF  THE  NERVOUS  SrSTEM. 

advance.  The  duration  of  spinal  tumors  is  variable.  Those  of  milig> 
nant  nature  or  rapid  growth  may  produce  death  in  a  short  time ;  those 
that  simply  exert  pressure  and  enlarge  very  slowly  may  not  produce 
total  disability  for  several  years.  In  general  it  may  be  said  that  from 
five  to  ten  years  is  the  ordinary  limit  after  the  first  appearance  of  motor 
disturbance.  Some  tumors,  however,  particularly  lipomata,  produce  odIj 
slight  disturbances  throughout  life,  or  else  no  symptoms  at  all,  remain- 
ing entirely  latent. 

The  diagnosis  involves  three  points :  first,  the  recognition  of  the 
presence  of  the  tumor;  second,  of  its  site;  and  third,  of  its  nature. 
The  prodromal  symptoms  of  spinal  tumor  are  often  confounded  with 
neuralgia  or  lumbago.  It  is  sometimes  possible  to  make  a  differentitl 
diagnosis  by  means  of  the  presence,  in  neuralgic  conditions,  especiallj 
of  intercostal  nature,  of  the  sensitive  points  along  the  course  of  the  rib*, 
and  of  the  existence,  in  the  case  of  tumor,  of  exaggerated  knee-jerks 
and  sensitiveness  over  certain  portions  of  the  vertebral  column.  In  the 
paraplegic  condition  it  may  be  confounded  with  a  neuritis^  such  as  one 
of  alcoholic  origin.  In  these  cases  the  diagnosis  is  more  diflBcalt  if  the 
tumor  is  situated  in  the  upper  portion  of  the  lumbar  cord ;  nevertheleMU 
the  sensory  disturbance  is  slight  in  alcoholic  neuritis,  whilst  it  is  conoid- 
erable  in  tumors  in  the  lumbar  region,  and  often  presents  the  form  of 
ancesthesia  dolorosa^  that  is,  diminished  sensibility  associated  with  con- 
siderable pain.     There  are  also  apt  to  be  disturbances  of  the  sphincters. 

The  intrinsic  diseases  of  the  spinal  canal  give  rise  to  much  greater 
diflSculty,  especially  myelitis  SkXiA  pachymeningitis  cervicalis..  From  the 
former  the  correct  diagnosis  may  sometimes  be  suspected,  owing  to  the 
presence  of  severe  radiatine  pains  and  symptoms  more  pronounced  on 
one  side  than  the  other.  Moreover,  the  symptoms  of  segmentary  in- 
volvement are  sharper  and  the  root-symptoms  more  characteristic. 
From  pachymeningitis  cervicalis,  a  central  tumor  in  the  cervical  region 
can  be  usually  distinguished  by  the  fact  that  the  radiating  pains  are 
less  severe  and  the  symptoms  not  so  distinctly  bilateral.  It  may  be 
impossible  to  distinguish  a  central  tumor  from  syringomyelia  unles* 
the  symptoms  of  root-pressure  are  quite  distinct.  Potfs  disease,  in  ii? 
early  stage,  may  also  give  rise  to  some  difficulty.  However,  the  rapid 
development  of  the  kyphosis,  and  particularly  the  pain  that  is  elicited 
by  sudden  pressure  upon  the  head,  renders  it  possible,  after  a  reasonable 
period  of  observation,  to  recognize  the  true  nature  of  the  case. 

The  diagnosis  of  the  position  of  the  tumor  has  been  largely  disi*u?>e<i 
in  the  Symptomatology.  The  symptom-complex  may,  however,  be  con- 
siderably  disturbed  by  the  presence  of  multiple  tumors.  In  these  ra>t^ 
the  majority  ordinarily  remain  latent.  It  must  not  be  forgotten,  how- 
ever, that  the  absence  of  the  knee-jerk  does  not  localize  the  tumor  to 
the  lumbar  region  of  the  cord,  for  it  may  be  abolished  when  the  tuuj'»r 
is  situated  in  the  dorsal  region  and  compresses  the  posterior  colunin>. 
In  general,  it  may  be  said  that  the  presence  of  root-pains  suggest*  a 
menin<real  seat,  whilst  pronounced  paraplegia,  or  the  Brown-Setjuani 
syniptom-complex,  points  to  the  presence  of  a  tumor  in  the  substancv 
of  the  cord  itself. 

Finally  the  recognition  of  the  nature  of  the  growth  can  often  be  made 
from  the  history  of  the  existence  of  a  tumor  or  an  infectious   process  in 
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other  parts  of  the  body.  It  must  be  remembered,  however,  that  it  does 
not  always  follow  that  a  tumor  in  the  spinal  canal  is  similar  to  that 
found  elsewhere.  The  presence  of  cerebral  as  well  as  spinal  focal  lesions 
points  very  strongly  to  syphilis. 

The  prognosis  depends  upon  the  severity  of  the  symptoms,  the 
rapidity  of  their  development,  and  the  nature  of  the  growth,  if  this 
should  be  known.  Complete  subsidence  of  all  the  symptoms  may  occur, 
even  after  a  spastic  paraplegia  has  existed.  Of  course  this  is  only  likely 
in  those  cases  in  which  the  tumor  can  be  removed  by  operation  or  ab- 
sorbed through  the  action  of  drugs. 

The  treatment  depends  wholly  upon  the  recognition  of  the  nature 
of  the  tumor ;  if  this  be  syphilitic,  mercury  and  potassium  iodid  should 
be  given  in  full  doses.  If,  on  the  other  hand,  it  is  not  specific,  and 
appears  to  be  extradural,  operation  would  seem  to  offer  a  possibility 
of  cure,  the  famous  case  of  Gowers  and  Horsley  having  demonstrated 
the  practicability  of  removal.  As  the  prognosis  is,  in  general,  unfavor- 
able as  to  cure  and  often  gloomy  as  to  life,  the  clinician  should  not  hesi- 
tate to  recommend  surgical  interference. 


LESIONS  OP  THE  OONUS  TERMINALIS  AND  THE 
OAUDA  EQUINA. 

As  the  spinal  cord  terminates  at  the  second  lumbar  vertebra,  tumors 
or  injuries  below  this  point  produce  symptoms  only  in  so  far  as  they 
compress  or  destroy  the  lumbar  roots.  This  destruction  may  be  partial 
or  complete.  If  partial,  we  have  paralyses  of  various  groups  of  muscles 
and  circumscribed  areas  of  anesthesia.  There  may  or  may  not  be  a  dis- 
turbance of  the  functions  of  the  bladder  and  sphincters.  If  this  be  total, 
there  arc  complete  anesthesia,  complete  paraplegia,  flaccid  in  character, 
with  reactions  of  degeneration  in  the  muscles,  loss  of  the  knee-jerk,  and 
rectal  and  vesical  incontinence.  If  only  the  cauda  equina  is  involved, 
there  may  be  isolated  paralysis  of  the  bladder  and  rectum.  These  lesions 
may  consist  of  tumors,  such  as  are  found  in  the  membranes  of  the  cord 
or  on  the  nerve-roots,  and  it  should  be  noted  that,  probably  on  account 
of  greater  space  for  their  development,  tumors  in  this  situation  are  apt 
to  be  larger  than  those  in  other  parts  of  the  spinal  canal.  They  may 
also  consist  of  fractures  or  lesions  occurring  as  a  result  of  congenital 
anomalies,  such  as  spina  bifida. 


III.  DISEASES  OF  THE   BRAIN  AND  ITS  MENINGES. 

DISEASES  OP  THE  DURA  MATER. 

Inflammation. — This  may  be  met  with  on  the  outer  or  inner  sur- 
face (pachymenirif/itiH  externa  or  interna).  Of  the  external  variety  the 
chief  causes  are  {a)  traumatism,  (h)  disease  of  the  bone,  {c)  syphilis,  and 
(d)  middle-ear  disease.     That  due  to  traumatism  is  often  seen,  and  in 
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the  inildesl  form  is  of  little  moment.  When  severe  and  aecuiDpatile 
by  fracture  with  or  without  disphicement,  infection  of  the  meuj'f'rnijr-^ 
may  either  take  place  at  once  or  later  from  diseased  bone.  That  f-vriL 
due  to  caries  or  any  other  form  of  osteitis  18  always  dangerous,  o*m^  lu 
the  possibility  of  infection  of  the  diploe.  The  brain-sinuses  will  tten 
become  aftected,  and  infected  emboli  may  pa.*5s  into  the  circulaiion*  nith 
the  developr»ient  of  pyemia.  In  the  syphilitic  variety  the  inner  ttbk 
of  the  skull  is  thickened  and  rout^hened,  and  more  or  less  pus  and  ^h- 
ular  material  is  found  between  it  and  the  dura  (see  also  Syphilisi  of  tbt 
Nervous  System).      Sinuses  may  communicate  with  the  exterior. 

The  si/mjttumM  are  indefinite  in  mild  cases,  and  may  consists  perb]i|«« 
only  of  headache.  In  the  severe  forms  there  are  "headache,  malaiec, 
chills,  fever,  drowsiness,  and  later  stupor,  and  rarely  convulsians  ind 
hemorrhage,  or  other  symptoms  of  compression.  The  ophthalnBOfl$0|i9 
will  revea!  more  or  less  evidence  of  choked  disk.  Rigors  nre  suggestive 
of  the  onset  of  pyemia. 

The  trefitmetft  varies  with  the  cause.  Antiphlogistic  nieti^ure»  mini 
counter-irritation  are  of  value^  and  in  the  severe  grades  operative  imcr* 
ference  may  he  necessary.  The  internal  variety  either  occurs  as  m  adn- 
ple  inflammation  or  may  be  so  acute  as  to  cause  extravasation  of  \Ao^ 
This  may  organize,  and,  together  with  the  products  of  inflammatioiv 
cause  a  pseudo-membrane.      Rarely   is  pus  found. 

Hemorrhagfe, — Hemorrhage  may  be  (1)  extradural — (a)  traumiti^ 
and  (h)  due  to  ru]>ture  of  a  vessel  by  erosion,  the  result  of  ciiries;  or  (2) 
intradural— into  the  so-called  arachnoid  sac — (a)  very  rarely  tr: 
{b}  due  to  injuries  at  birth  ;  (r)  due  to  pachymeningitis  interna  ; 
with  in  general  paralysis  of  the  insane;  (i)  occurring  in  the  coun^-  «f 
anemia,  scurvy,  or  some  other  profoundly  altered  blood-condition ;  [f] 
in  cardiac,  renal,  or  pulmonary  disease;  (y)  the  result  of  strmiti— c jfw^i 
whooping-cough. 

The  Mifrnptoms  will  depend  upon  the  circumstancea^  nrhelher  tki; 
amount  of  blood  is  small  or  large  an<i  of  gradual  or  rapid  onset;  tl 
may  be  further  obscured  by  the  primary  disease,  or  by  shock  if  the 
is  some  trauma.  In  the  slight  forms  absolutely  nothing  cbamctemtk 
exists.  In  others  there  are  headache,  vertigo,  vomiting,  and  poanllj 
mental  confusion,  convulsions,  or  coma  ;  in  fact,  the  ordinary  Bymf^cdM 
of  apoplexy, 

I'he  tn'atmenf  is  that  of  cerebral  hemorrhage;  in  some  caaei  OJie* 
ration    is  justifiable, 

Hematotna. — An  inOammatory  condition  of  the  internal  sarba 
of  the  dura,  with  the  formation  of  a  vascular  membrane  iola  nkidi 
hemorrhage  takes  place. 

/*rf^//o/o/0.— According  to  A^irchow,  the  first  stage  conaista  of  tit 
formation  of  a  reticulated  vascular  membrane,  very  delieate  and  in  »li*t 
cases  laminated,  ui>on  the  inner  surface  of  the  dura»  This  i«  genenllt 
over  the  convexity,  antl  is,  as  a  rule,  symmetrically  arranged  ;  rardi  it 
is  basal.  The  second  stage  is  that  of  hemorrhage,  in  i^hieh  blooJ 
poured  between  the  layers,  forming  one  or  more  cysts*  adhereni  to  1 
dura  externally,  and  either  resting  on  or  exerting  more  or  less 
pression  upon  the  arachnoid,  pia,  and  the  convolutions  Winn 
cysts  contain    recent    blood,   clots,   degenerated   blood,    and 
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debris,  or  merely  dear  scrum,  varying  with  the  age.  This  view  is, 
however,  not  generally  held  to-*lay*  It  is  highly  probable  that  the 
hemorrhage  precedes  the  formation  of  the  membrane.  OccasioDally  the 
blood  breaks  through  the  inner  layer  into  the  arachnoid  sac  {^mterme- 
n  higeal  apoplex^y 

J?if)!^>/0([/^.— Hematoma  is  most  common  in  infancy  or  old  age»  but 
may  occur  at  any  age.  Males  are  more  subject  than  females.  It  is 
a  secondary  condition,  the  result  of  trauma  or  occurring  in  the  course 
of  chronic  alcolioHsiu,  insanity,  or  where  there  is  a  hemorrbagic  tend- 
ency, anemia,  and  the  like. 

Si^mptoms^ — Hematoma  is  occasionally  found  po»tmorfem^  altbough 
it  had  not  been  suspected  durin«j  life.  The  laminated  membrane  is 
saitl  to  be  due  to  a  series  of  attacks,  such  cases  extending  over  mouths  or 
even  years.  The  symptoms  are  nearly  the  same  as  tho5?e  mentioned 
umler  Hemorrhage,  Dr,  Munro  recently  reported  an  interesting  but 
unusual  type  of  this  condition:  ''Male;  aged  fifty,  cooper;  always 
healtiiy  until  he  was  suddenly  seized  with  general  convulsions.  The 
attacks  followed  one  another  in  rapid  succession^  each  fit  commencing 
¥fith  conjugate  deviation  of  tlie  eyes  and  head  to  the  right  ;  then  tonic, 
followed  by  clonic  spasm  of  both  legs  and  the  right  arm.  It  was 
noticed  that  the  convulsions  became  almost  restricted  to  the  right  side, 
though  tlie  left  leg  was  still  slightly  involved.  Consciousness  was  not 
regained.  The  mouth  was  drawn  to  the  right.  The  temperature  rose 
to  106,8*"  F,  (41.5**  C.)  before  death.  At  the  autopsy  nothing  of  any 
significance  was  found  in  any  other  organ  than  the  brain.  On  remov- 
ing the  dura  it  was  found  to  be  lined  on  the  left  side  above,  below,  and 
laterally  by  an  adventitious  membrane,  firm  and  adherent  ;  this  mem- 
brane, however,  could  be  stripped  off,  and  was  adherent  to  the  pi  a  and 
arachnoid  only  in  the  left  olfactory -bulb  region.  It  was  reddish  in 
color,  and  apparently  of  recent  origin.  There  was  no  evidence  of  hem- 
orrbage  macroscopically,  but  microscopically  the  membrane  was  found 
to  consist  of  several  layers  of  vascular  and  cellular  fibrous  tissue  con- 
taining pigment,  particularly  in  the  port  inn  nearest  the  dura.  Dr. 
Munro  believed  the  pseu do- membrane  to  be  the  result  of  repeated 
hemorrhages,  both  from  tlie  character  of  the  pigment  in  it  and  from  the 
fact  that  it  could  be  readily  separated  from  the  dura  mater.  There  waa 
no  recent  change  that  would  account  for  the  Htatu»  epilepiieuM* 

The  dia(/nosiii  is  alwa^'s  difficult.  In  children  muscular  contractions 
and  convulsions  are  fret|uently  met  with  ;  in  adults  the  slow  onset  may 
be  the  only  difference  between  this  condition  and  an  attack  *}(  t/rfind  7naL 
Of  course  there  is  a  greater  periodicity  in  epilepsy,  but  a  repetition  of 
the  attacks  occurs  in  hematoma,  and,  as  already  stated,  the  repeated 
hemorrhages  are  believed  by  some  to  be  the  cause  of  the  lamination  of 
the  false  membrane. 

The  prognou^  is  extremely  unfavorable  in  children,  but  is  much  less 
60  in  adults. 

The  ireatmeiif  calls  for  the  use  of  leeches  behind  the  ears  and  over 
the  temples,  the  ice-cap,  and  counter-irritation.  Free  movement  of  the 
bowels  is  to  be  promptly  secured,  and  later  the  iodids  or  mercurials  are 
to  be  essayed, 

Ttmiors  are  considered  in  connection  with  Tumors  of  the  Brain, 
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DISEASES  OP  THE  PIA. 

Inflammation  {Leptomeningiti%), — This  is  met  with  in  the  follow- 
ing conditions  :  {a)  When  tubercles  develop  on  the  membrane  {ride  Tu- 
berculous Meningitis) ;  (h)  During,  or  as  a  sequel  to,  some  acute  febrilt 
disea49e,  as  pneumonia,  erysipelas  of  the  head  and  face,  small-poi. 
measles,  scarlet  fever,  typhoid  fever,  ulcerative  endocarditis,  and  pyemii : 
{c)  Cerebro-spinal  meningitis ;  (d)  Cachexia ;  {e)  Goat  and  Bright'^ 
disease ;  (/)  Exposure  to  the  sun ;  {g)  Traumatism,  even  when  not  ic- 
companied  by  fracture ;  Ui)  Disease  of  the  bones — caries,  or  secondarr 
to  middle-ear  disease ;  \i)  Extension  from  syphilitic  involvement  of 
the  meninges. 

Inflammation  of  the  pia  (non-tuberculous)  is  more  common  in  mala 
than  females,  and  occurs,  as  a  rule,  before  the  twentieth  year.  After 
that  time  it  is  rather  rare. 

Pathology. — In  the  extent  and  degree  of  the  inflammation  great  ti- 
riations  exist.  It  may  be  either  (1^  limited  to  the  convexity,  with  «r 
without  involvement  of  the  sides ;  (2)  limited  to  the  base ;  or  (3)  get- 
eral,  involving  both  convexity  and  base.  In  the  early  stages  and  in  tk 
mild  forms  there  may  be  no  more  than  an  injection  of  the  part.  Liter, 
inflammatory  products  are  met  with  and  more  or  less  adhesion  eiisti. 
Pus  is  also  present  in  some  cases.  This  form  of  leptomeningitis,  unlike 
the  tuberculous  variety,  is  prone  to  attack  the  convexity  of  the  brain.  I 
have  made  an  autopsy  on  one  child  of  twenty  months  in  which  the  ii- 
flammation  was  slight  on  the  convexity,  and  still  less  on  the  sides,  bit 
quite  marked  on  the  base,  particularly  about  the  Sylvian  and  cerebeliir 
regions  and  the  optic  chiasm.  A  granular  ependymitis  was  fouii 
limited  to  the  body  of  the  lateral  ventricles,  and  reminding  one  vm 
much  of  a  similar  condition  met  with  in  paralysis  of  the  in^^ane.  Tbf 
ventricles  were  dilated,  and  contained  an  excess  of  fluid,  due  probably 
to  occlusion  of  the  foramen  of  Magendie,  as  Gee  and  Barlow  haTr* 
pointed  out.  No  tubercles  were  found,  nor  did  the  family  history  leiJ 
me  to  suspect  tuberculosis. 

Symptoms, — These  are  very  varied,  and  naturally  depen<l  on  the  <«t 
and  extent  of  the  inflammation.  Those  cases  in  which  symptoms  |M»int- 
ing  to  involvement  of  the  base  occur  need  not  be  discussed  here,  seiner 
they  are  considered  in  detail  under  the  tuberculous  variety.  In  any  ra.»* 
headache,  localized  or  general,  is  usually  present.  In  children  ti- 
young  to  talk  its  presence  is  often  indicated  by  crying  or  puttin>!  tlr 
hand  to  the  head.  Delirium,  insomnia,  and  coma  are  also  met  D^itb  :n 
diff*erent  cases.  There  are  more  or  less  fever,  constipation,  a  ooatnl 
tongue,  vomiting,  a  rapid  pulse,  and  the  tdche  cSrSbralf  may  be  eliciteil 
Spasmodic  movements  may  occur,  or  even  general  convulsions.  <>t 
course  in  cases  of  inflammation  of  the  base  the  cranial  nerves  become 
affected,  and  we  have  ptosis  or  strabismus,  facial  spasm  or  palsv.  and.  :t' 
the  fifth  nerve  is  involved,  sensory  and  trophic  changes.  It  must  \^ 
borne  in  mind  that  meningeal  symptoms  are  fret|uently  simulate^!  ^J 
the  infectious  diseases,  and  particularly  by  pneumonia  (of  the  apifal 
type  <renerally  :  more  especially  in  children  and  old  pinipleL  tvph«>i'i 
fever,  and  influenza.  Such  cases  are  m<»st  likely  due  either  to  vascular 
disturbance  of  the  meninges  (congestion)  or  to  a  toxic  encephalopathj. 
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Dtatpwsh, — Where  no  etiologic  hint  can  be  obtainetl  the  diagnosis  is 
generally  in  doubt  for  two  or  three  days.  There  may  be  nothing  more 
than  a  reflex  irritation  (dental  or  gastro -intestinal),  or  poasibly  one  of 
the  infectious  fevers.  The  symptoms  shoukl  be  studied  in  their  entirety; 
one  or  two  supposedly  pathognomonic  signs  should  not  be  allowed  to 
cloud  our  vision.  Having  made  the  diagnosis  of  meningitis,  it  becomes 
important  to  differentiate  the  tuberculous  from  the  non-tuberculous  vari- 
ety. The  family  history  is  of  importance,  and  Bastian  believes  that  an 
examination  of  the  blood  is  of  value.  In  tuberculous  meningitis  he  has 
found  an  excels  of  leukocytes  that  soon  show  ameboid  activity  ;  also 
the  development  of  vacuoles  and  numerous  surface-projections.  In 
addition,  granular  protoplasm  and  granules  of  pigment  are  to  be  seen 
in  the  field.  Recent  observers,  however,  have  found  no  leukocytosis  in 
tuberculous,  non-suppurative  meningitis;  and  the  fact  is  that  we  had  no 
absolutely  reliable  means  of  diagnosing  meningitis  of  any  form  (except 
the  well-advanced  diseases)  before  Quincke,  in  1890,  introduced  his 
method  of  lumbar  puncture.  This  is  comparatively  simple  of  applica- 
tion, and  has  become  a  well-recognized  measure.  The  tubercle  bacillus 
and  streptococcus  pyogenes,  also  the  pneumococcus  and  micrococcus 
meningitidis,  have  frequently   been  found  in   the  fluid   withdrawn. 

Proijnom», — In  well-marked  cases,  in  which  no  doubt  exists  as  to  the 
diagnosis,  the  prognosis  is  always  grave.  The  milder  forms— the  cortical 
e4ise8,  for  instance — generally  recover,  but  of  the  basal  type  very  few 
survive,  and  those  that  do  often  retain  evidences  of  the  previous  trouble 
in  the  shape  of  cranial-nerve  involvement  (strabismus,  pto^is^  facial  palsy). 
That  even  tuberculous  cases  may  recover  is  proved,  however,  by  that  of 
West,  and  even  more  strikingly  by  those  of  Baumann  and  8enlie,  who 
found  the  tubercle  bacillus  in  the  cerebro-spinal  fluid.  The  case  recov- 
ered, but  died  some  months  later  from  an  intercurrent  affection  ;  the 
diagnosis  gained  additional  confirmation  from  the  postmortem  findings. 

Treatment. — This  has  been  previously  considered.  It  is  only  neces- 
sary to  add  that  we  are  able  to  do  no  more  in  this  form  than  in  the 
tuberculous.  We  have  no  specific,  and  all  that  can  be  done  is  to  meet 
the  symptomatic  indications.  In  certain  cases — e.  g.  those  secondary 
to  middle-ear  disease — operation  may  seem  justifiable.  When  in  doubt 
the  physician  should  not  delay  action  until  too  late,  but  should  call  in  a 
surgeon  while  some  benefit  may  still  be  hoped  for. 


DISTURBANCES  OF  OIROULATION  OF  THE  BRAIN. 

HYPEREMIA. 

Definition* — An  abnormal  increase  in  the  amount  of  blood  in  the 
cerebral  capillaries.  The  couilitinn  is  not  in  any  way  associated  with 
the  primary  phenomena  of  inflammation. 

What  has  already  been  mentioned  in  the  case  of  hyperemia  of  the 
cord  is  equally  true  in  this  case^ — viz.  that  while  congestion  undoubtedly 
may  take  place,  there  is  nothing  syraptoniaticallj  pathognomonic  in  the 
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fact,  and  lience  we  do  not  recognize  it  ils  a  defiiiite  clinicil  e&ti 
''  Cotigestion  of  the  bniin  '*  is  rather  a  ''  diagnostic  haven  **  aad  siiiafiia 
the  patient,  while  at  the  same  time,  provided  the  assiunptioa  u  not 
made  on  too  superficial  evidence^  it  harms  no  one.  Two  fonnfl  nf 
hyperemia  have  been  described  : 

L  Active  hyperemia  is  met  with  in  men  more  frecjuentlj 
women,  and  revsulta  from  over-aetion  of  the  heart  and  Hidafiprwd  A- 
struetion  to  the  circnlation,  as  when  the  surface  capillaries  cootnct.  or 
there  is  arterial  dilatation,  due  to  excessive  mental  activitj  from  aiiT 
cause  or  to  drugs — alcohol,  amyl  nitrite,  nitroglycerin. 

2,  Passive  congestion  is  met  with  in  cases  of  obstruction  of  the  i 
bral  sinuses  and  veins,  and  is  due  to  pressure  on  the  superior  caraorj 
the  innominate  or  jugular  veins  by  tumors  or  aneurysms ;  also  in 
cation  and  strangling,  in  cases  of  excessive  strain,  and  in  tricuspid  ii- 
sufficieney. 

Pathology,— There  are  no  marked  changes  in  the  brain  in  tli«M 
cases.  In  the  active  form  the  gray  matter  will  appear  somewhat  dmrkcr 
than  normal,  and  a  macroscopic  section  of  tbe  white  matter  shows  tlit 
pun  eta  vasculosa  to  be  increased.  It  often  leaves  no  trace  posfmorfon. 
In  passive  cungcstion  tbe  veins  and  sinuses  are  engorged  and  ID0IW4 
less  etlema  may  be  present. 

The  symptotns  are  described  under  two  headings — 1,  those  of  i 
tation,  and  2,  of  depression.  Among  the  former  are  headache^  vertti 
irritability,  rapid  pulse,  restlessness,  insomnia,  and  special  nervona  po^ 
nomena,  as  flashes  of  light,  hyperacusis,  and  even  convulsiTe  movemfUfiL 
The  latter  is  manifested  by  the  obtunding  of  the  senses;  in  fact,  lie 
antithesis  of  the  otlier.  The  cerebral  symptoms  met  with  in  febfik 
processes  are  probably  due  either  to  faulty  metabolism  or  to  some  loxilb 
and  should  not  be  regarded  as  tbe  result  of  hyperemia, 

Treatment.— The    recumbent    posture    is    of    great    im| 
Leeching,  wet- cupping,  and  venesection  are  sometimes  employed. 
applications  to  the  bead,  bromids  internally,  and  attention  to  the  bowuli^ 
-will  be  of  assistance.     Freedom  from  annoyance  and  worry  of  all  ktsdi 
is  necessary. 

ANEMIA. 

DefittitioB. — A  condition  in  vvbicb  an  insafficient  amount  of  i 
circulates  in  the  cerebral  capillaries. 

It  is  due  to  exhausting  discharges  (diarrhea),  an  abnormally  ibr| 
pulse  or  weak  heart,  to  hemorrhage,  obstructive  endarteritis  of  the  m^l 
eels  supplying  the  brain,  and  to  syncopal  attacks  and  *i  nnftk; 

intestinal  vessels,  owing  to  the  too  rapid  withdrawal  of  ,i  :laii 

Pathology. — ^The  gray  matter  is  i|uite  pale ;  the  puncta  vaiMmlt 
are  diminished,  and  sometimes  cannot  be  seen  ;  the  cerebro-^ptoal  I 
is  fret  J  lien  tly  increased. 

Sj^inptoms. — The  most  exaggersited  type  is  met  with  after  ft  [ 
nouijced  hemorrhaiie.  There  are  paHor,  weakness,  vertigt*.  headrai; 
flashes  of  light,  subjective  noises,  rapid  res  juration*  cool  skin,  wmMj 
profuse  sweating,  and  in  extreme  eases  coma,  convulsions,  ana  dfttk- 
We  are  more  familiar  with  the  ordinary  faiuting-attack*  When  ccrebiml 
anemia  is  brought  about  more  slowly  *'  irritable  weakness  **  reontts.  Tke 
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patient  is  either  somnolent,  liull^  and  apathetic,  or  he  may  be  a  victim 
of  insomnia*  Headache,  vertigo,  timuiuH  aunum^  7/iu8CiV  tfolitantes^  and 
lowered  muacular  power  are  present.  The  patient  becomes  irritable  on 
the  slightest  provocation,  Marshall  Hall  has  described  a  group  of  symp- 
toms as  '' hydrocephaloid '*  from  their  resemblance  to  hydrocephalus; 
they  occur  especially  in  young  children  after  diarrhea.  There  are  pal- 
lor, hebetude,  contracted  pupils,  and  depressed  fontanels.  The  som- 
nolence may  deepen  into  a  coma  that  often  becomes  more  profound  until 
death  results. 

The  treatment  varies  with  the  cause.  The  recumbent  posture  is 
always  indicated,  and  in  some  cases  it  is  necessary  to  depress  the  head^ 
administer  stimulants,  and  even  transfuse  or  inject  a  normal  saline  solu- 
tion. A  light  and  easily  assimilable  diet  should  be  given  during  con- 
valescence. 

2DEMA   OF  THE   BRAIN. 

Definition^ — ^An  infiltration  of  serum  into  the  subarachnoid  space 
and  n  greater  or  less  increase  of  ventricular  fluid,  with  or  without  infil- 
tration into  the  brain-substance. 

Pathology, — ^The  fluid  is  chiefly  in  the  meshes  and  beneath  the 
iDcmbrane.  The  ventricular  fluid  is  increased  in  amount ;  the  brain- 
substance  is  pale,  and  in  some  cases  infiltrated  and  softened*  Micro- 
scopically, lacunae  may  be  seen  in  the  cerebral  tissue,  the  perivascular 
spaces  are  dilated,  and  some  slight  degree  of  nerve-cell  degeneration  is 
often  present. 

Mtiology, — Edema  is  met  with  in  Bright  s  disease,  in  senile  cere- 
bral atrophy,  and  as  a  result  of  active  or  passive  hyperemia. 

Symptoms, — ^In  general  the  symptoms  are  those  of  anemia,  though 
nothing  definite  is  known  of  them.  Since  the  condition  is  always  sec- 
ondary, it  may  be  that  symptoms  directly  referable  to  the  edema  are 
masked  by  the  primary  condition.  Cases  of  apoplexy  are  seen  occasion- 
ally, in  which  the  only  postmortem  finding  is  an  effusion  of  fluid  into 
the  pia  and  ventricles.     This  has  been  termed  *■*  serous  apoplexy." 

The  treatment  is  that  of  the  primary  condition. 


EMBOLISM   AND   THB0MB0818. 
{Cerebral  S/iflening.) 

Hmbollsm,— Definition  and  Etiology. — ^The  obstruction  of  arteries 
or  capillaries  by  material  brought  to  the  spot  from  some  other  part  by 
the  bhjod-current.  The  materitil,  generally  fibrin,  usually  comes  from 
the  heart,  and  is  either  a  vegetation  of  a  recent  endocarditis  or,  more 
commonly,  of  chronic  valvular  disease :  it  may  possibly  be  a  fragment 
of  the  valve  plus  the  fibrin  in  ulcerative  endocarditis.  In  the  latter 
case  the  plug  is  generally  septic,  giving  rise  to  suppurative  processes. 
An  embolus  may  be  washed  from  the  auricular  recesses,  from  an  aneur- 
ysm of  the  aorta  or  carotid,  or  from  atheromatous  patches:  rarely  from 
the  pulmonary  veins. 

In  puerperal  women,  and  in  certain  febrile  processes  {diphtheria  and 
pneumonia)  the  coagulability  of  the  blood  is  increased.     Heart-clots 
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form,  and  fragments  may  be  washed  into  tbe   cerebral  veasi-Is.     Oi 
to  the  ilireetion  of  the  vessels  the  embolus  roost  freiiuenllv  enters  th 
left  carotid,  whence  it  usuiilly  passes  to  the  left  middle  cerebral 
most  any  cerebral  artery  may  be  obstructed,  but   tbe   cerebt^Uaf  v* 
rarely.     Emijulism  occurs  iiiont  frequently  between  tbe  tenth  and  f»ri 
eth  years  of  life.     The  middle  cerebrals  are  most  frei|uently  mi 
and  next  in  order  the  internal  carotid  and  anterior  cerebrals. 

PathologT' — ^That  region  of  tbe  brain  that  is  cut  off  from  iul 
8Uf*ply  by  the  embolus  undergoes  softening.     The  cortical  elianget  i 
less  marked  than  those  of  the  central  ganglia^  sioee  in  the  fonuer 
more  or  less  nnastomosis  exists,  with  none  in  the  latter.      \Vb(^  ike^ 
bolus  is  septic  one  or  ruore  metastatic  abscesses  reflult.      The  ikigt^i 
softening  varies  in  different  cases  witbin  wide  limit**      " 
nothing  more  than  a  slight  diminutival  in  the  consistence,  tii 
being  somewhat  paler  than  normal,  or  absolute  dissolution  may 
the  myelin  breaking  up  into  granules,  while  the  tissue  beeom* 
trated  with  serum,  and  the  vessels  undergo  hyaline  or  more  ofu 
change.     The  color  of  the  part  varies  with  the  amount  of  blc 
recent  cases  it  is  red.     As  the  hemoglobin  is  absorbed  a  yellc 
a|i|)enrs.  and  soon  predoujinates*      lied  and  yellow^  softening 
chiefly  in  the  cortex.    The  so-called  white  softening  is  met  with 
hirly  in  tbe  white  matter.     A  variety  of  red  softening  in  Mhieb  ni 
ous  small  hemorrhages  exist  has  been  termed  capillary  apoplexi 
plaques  iaunes  is  the  term  given  by  the  French  to  a  form  of  yell 
eniog  often  seen  in  the  cortex  of  old  people.     The  ultimate  cbi 
pend  in  a  great  measure  upon  tbe  extent  of  the  lesion.      If  this  ; 
the  granular  debris  m  absorbed,  and  the  proliferation  of  connectiTe  i 
sue  results  itj  the  formation  of  a  scar.     On  the  other  hand,  if  U 
solid  elements  are  removed,  and  tbe  cavity  that  remains  eoniaii 
or  less  tluid  (a  cyst).     In  many  instances  fibers,  trabeeulR*,  aoil 
vessels  that  have  escaped  destruction,  pa^s  through   the  cyst. 

Thrombosis, — Deflnition, — Obstruction  of  a  vessel  due  to 
in  atitu*     This  may  occur  (a)  in  the  arteries  or  (6)  in   the  vetw 
sinuses- 

In  the  Aeteriks. — ^EtiologT^ — Thrombosis  resnlts  fn>m  diaeaai 
the  vessel-wall,  atheroma,  endarteritis,  or  syphilitic  arteritid«  #J 
from  surrounding  diseased  areas,  traumatism,  in  aneurysms,  in  df 
blood-states,  and  at  the  seat  of  lodgement  of  an  embolus.  Tbrovboiv 
of  a  cerebral  vessel  may  rarely  follow  ligation  of  the  carotid.  Is  prtH 
eral  we  may  say  thrombosis  results  from  (1)  changes  in  the  res»el-»ail 
(2)  retardation  of  the  blood-current,  and  (3)  hjpercoagiilabiltty  of  thi 
blood.  It  occurs  most  frequently  in  the  midale  cerebral,  basilar,  ia* 
ternal  carotid,  and  vertebral  arteries. 

Fatholoo'- — The  changes  in  the  brain-tissue  are  preeis4*W  tkoae  ^ 
scribed  under  Kmbolism.  Within  the  vessel  a  clot  is  fuuntl  ailmuif 
to  the  vesse!-wa!b  and  extending  from  the  nearest  large  branch  oa  ck# 
proximal  side  to  the  contracted  branches  on  the  distal  sitle.  If  rf 
recent  und  rapid  formation,  it  is  always  of  a  red  color.  The  sifciwfrlfct 
formsititm  the  paler  the  color.  Such  clots  are  often  laminated.  T^ 
ultimate  changes  are  contraction  and  atrojthy,  or,  more  rareW*  calcifca* 
tion,  or  even  softening  and  removal,  the  vessel  again  becomiiag 
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In  the  Veins  and  Sinfses. — Etiology; — Thrombosis  may  be  (1) 
primary,  due  to  general  causes,  or  (^)  tbe  result  of  local  changes. 

Primartf  thromboais  is  less  common  than  the  secondary  variety. 
It  is  met  with  in  marasmic  children  (one  of  the  causes  of  infantile 
hemiplegia— Gowers),  in  which  the  clot  is  called  marantic  throni* 
bosis,  cachexia,  phthisis,  carcinoma,  and  in  blood-dyscrasii^^  (anemia, 
cldorosis). 

SWondari/  tkromboms  usually  results  from  an  extension  of  neigh- 
boring  forms  of  inflammation,  caries  of  the  bone,  middle-ear  disease,  or 
meningitis.  It  may  also  be  due  to  fracture  of  the  skull  or  compression 
of  a  sinus  by  a  tumor. 

Pathology.— In  primary  thrombosis  the  most  common  seat  is  the  su- 
perior longitudinal  sinus.  From  this  it  spreads  into  the  veins  of  both 
sides,  and  fre^pjently  also  into  the  lateral  sinuses  of  one  or  both  sides. 
In  secondary  thrombosis  the  sinus  nearest  the  local  disease  sufTors. 
The  veins  emptying  into  the  sitttis  involved  become  distended,  often 
rupture,  and  in  consequence  the  brain-tissue  and  pia  become  infiltrated. 
When  the  veins  of  Galen  are  blocked  serum  escapes  into  the  ventricles. 
Red,  yellow,  and  white  softening  is  met  with  as  a  final  result  of  the  ex- 
travasation. Secondary  tlirombi  are  usually  septic*  Primary  throm- 
bosis is  probably  due  in  many  cases  to  an  excess  of  carbonic  acid  in 
the  blooiL  Chlorotic  blood  is  probably  charged  with  it.  The  com- 
parative intrequency,  however,  of  clotting  in  the  cerebral  sinuses  is 
due  to  the  fact,  recently  shown,  that  they  contain  very  little  carbonic 
aci<L 

Sytnptoms. — ^Followinf  EmboKam  or  nirombosis  of  Arteiiea. — The 

symptoms  necessarily  depend  upon  the  position  and  extent  of  the  lesion. 
Often  it  is  discovered  postmortem,  not  having  been  suspected  during 
life.  We  meet  with  many  such  cases  occurring  in  late  adult  life.  Then, 
too,  extensive  lesions  may  occur  in  those  portions  of  the  brain  that 
never  yield  any  localizing  symptoms — the  frontal  region,  for  instance. 
Apart  from  the  etiologic  differences,  the  clinical  pictures  of  embolism 
and  thrombosis  differ  as  follows:  In  the  former  the  onset  is  sudden, 
without  premonitory  signs,  and  is  in  many  cases  accompanied  by  loss 
of  consciousness.  In  addition  to  symptoms  arising  directly  through 
implication  of  the  particular  part  involved,  there  are  those  of  shock. 
In  the  less  severe  cases  consciousness  soon  returns  an*!  the  apoplectic 
symptoms  pass  off.  When  more  severe*  coma  supervenes  antl  may  prove 
fatal.  When  hyperemia  occur.'*  in  or  about  the  motor  region  the  irrita- 
tion may  give  rise  to  convulsions.  In  other  cases  delirium  is  a  promi- 
nent feature ;  hence  three  varieties  of  softening  are  described  by  some 
writers — the  apoplecfic,  f*<>nvuhive^  and  dehrkntii^  from  the  prevailing 
feature.  Thrombosis  may  commence  abruptly,  but  as  a  rule  the  onset 
18  slow,  the  patient  meanwhile  complaining  of  vague  pains,  numbness, 
tingling,  headache,  and  vertigo.  It  is  observed  that  a  gradually  in- 
creasing impairment  of  the  mind  is  going  on,  and  that  motor  weakness, 
slight  at  first,  increases  until  the  function  is  lost.  The  special  symp- 
toms are,  as  stated,  dependent  upon  the  location  of  the- obstruction.  If 
this  is  in  the  middle  cerebral  artery,  the  most  comtuon  seat,  there  will  be 
hemiplegia,  owing  to  destruction  of  the  internal  capsule.    The  trunk  may 
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be  spared  and  one  of  its  braDches  stopped.     The  latter  run 
frontal,  ascending  parietal,  supramarginal,  angular,  or  temporal  mi 
Thus,  then,  we  can  account  for  the  aphasia  so  often   met   with  m  tkoe 
cases  by  the  plugging  of  tlie  branch  that  supplies  the  third  frontal  earn* 
volution  of  the  left  side.      If  both  middle  ciTcbrals   are   plugged,  tjw^ 
toms  develop  that  are  iitdistiiiguislmble  from  hemorrhage   into  the  ?«•- 
tricles.     This  condition  is  generully  fatal.     Thrombotic   obstruction  rf 
the  anterior  and  posterior  cerebral  iirteries  rarely  causes  symptoms^owtiig 
to  compensatory  circulation.     ^*  Hebetude  and  dulness  of  intellect  inaf 
occur  "  (iJslcr),  with  obstruction  of  the  anterior  cerebral.    HemiailOfHi 
may  arise  from  a  lesion  of  t!ie  posterior  cerebral,  since  it  suppliM  At 
cuneus.     The  left  cerebral  is  more  often  involved   than   the  right. 
either  case  bulbar  eyiiiptoms  develop. 

Cerebellar  softening  is  rare.  When  it  does  occur  it  is  usaally  in 
region  supplied  by  the  posterior  cerebral  artery*  Not  loog  ago 
Vincent  Dickinson  and  8.  Russ^ell  Wells  reported  an  extremelv  inti 
esting  case  occurring  in  the  person  of  an  infant.  CltnicallT,  it 
sen  ted  nothing  suggestive  as  to  the  presence  of  a  gro«s  braiDdefiKti 
Postmortem^  there  was  found  a  probable  em  hoi  ism  of  the  basilar  arteiy 
at  its  bifurcation,  and  secondary  thromboses  obstructed  the  poeterMf 
cerebral  and  superior  cerebellar  arteries,  giving  rise  to  softening  in  tlie 
superior  part  of  the  cerebellum  and  in  the  pons.  The  chief  point  Iki 
in  the  pos.sibility  of  tbc  clot  luivitig  come  from  the  umbilical  cord  wii 
the  ductus  venosus  and  foramen  ovale. 

FoUowing  Thrombosis  in  Veins  and  Sinuses. — The  sytDptoma  are 
able.     Those  directly  due  to  the  vascular  disturbance  are  severe 
ache,   optic  neuritis,  delirium,  or  convulsions,  and,  later,  ^eat  deprt^^ 
sion.      Hemiplegia  may  result.     When  the  superior  longitudinal  sinasis 
affected   cpistaxis   is   common,  while  in  iateral  sinus-involvcmefit  noil- 
auricular   edema   is  common.      In  secondary  cases,   moreover,  we  oare 
to  reckon   with   the   cause.     Since   this   is  so  often  septic,   eeptieenic 
symptoms  are  the  rule.     Cases  have  been  reported  by  Church,  Owc«, 
Wilks.   Bristowe,   Lee  Dickenson,   Sir  Dyee  Duckworth,  and 
Sinus-thrombosis  is  not  always  fatal.     In  exaggerated  cases  of  cbi 
optic  neuritis  and  severe  headache  are  highly  suggestive.      Sir 
Duckworth   has   reported   a   case  that  he  saw  with  the  late  Mattlie«i 
Duncan  of  a  woman  aged  thirty-five,  ill  for  three  weeka  with  a  **  white 
leg/'  following  confinement.      She  had  headache,  optic  Deuritia»  uiJ 
slight  convulsive  attacks.     Thrombosis  of  the  cerebral  sinufiea  was  ifce  J 
diagnosis,  and  this  was  verified  postmortem,  I 

Treatment,— Of"   Embolmn    and   Thrombosis    of    Arierie». — ^Vm 
little  can   be  done  in  brain^softening.     In   the  early   stages,  howefff, 
while  it  is  absolutely  impossible  to  repair  the  tissue  alreadj  daiaa|fiL  A 
an  eff'ort  should  be  made  to  prevent  the  spread  of  the  process.      Rcrt  ill   ■ 
bed  with  the  head  slightly  elevated  shi»uld  be  insisted  oo.     When  aboci 
is  present  it  must  be  met  by  gentle  stimulation,  ammonium  carboittti; 
and  even  by  alcohol  and  digitalis  in  some  cades;  hot-water  bottles  uf 
be  applied  to  the  body.     Venesection  is  contraindicated.      The  bowiii 
should  be  made  to* move  gently  and  purgation  should  be  avoided.     Lslvr, 
as  stated,  symptoms  of  irritation  often  appear.     In  such  cases  thehrs* 
inids  should  be  given,  and  also  a  diaphoretic  mixture,  or  ice  shoold  bf 
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placed  to  the  head.  In  any  case  in  which  syphilis,  rheumatism,  gout, 
chorea,  or  other  malady  capable  of  causing  or  adding  to  the  trouble  ex- 
ists, the  original  disease  should  be  treated  promptly  and  thoroughly.  In 
the  mean  time  efforts  should  be  made  to  improve  the  patient*s  general 
tone  by  the  strict  observance  of  hygienic  and  dietetic  rules. 

Of  Thrombosis  of  Veins  and  Sinuses, — Treatment  in  these  cases  de- 
pends largely  on  the  cause.  In  the  primary  form  it  is  that  of  the  sys- 
temic disease.  Good,  wholesome,  and  easily  assimilable  food  should  be 
given,  together  with  a  tonic  treatment.  In  secondary  thrombosis  care- 
nil  search  should  be  made  for  pent-up  inflammatory  products,  which 
should  be  liberated  at  the  earliest  possible  moment.  The  emunctories 
must  act  freely.  Counter-irritation,  applied  to  the  neck,  is  of  question- 
able value,  but  internally  quinin,  iron,  and  strychnin,  and,  if  stimulation 
is  necessary,  ammonia  and  alcohol,  will  all  be  useful. 

VA8CUL.AB  DBOBNBBATION. 

Arterial. — The  cerebral  arteries  undergo  a  more  or  less  decided  de- 
generative change  in  the  majority  of  people  past  middle  life  (Bichat 
said  seven-tenths).  It  is  met  with  much  earlier,  however,  as  a  result  of 
disease.  Bright*s  disease,  rheumatism,  gout,  alcoholism — in  fact,  any 
irritation  of  the  vessel-wall,  whether  autogenous,  the  result  of  faulty 
metabolism,  or  whether  introduced  from  without,  as  alcohol — is  capable 
of  bringing  about  a  change  of  the  inner  seat  of  the  vessel,  to  which 
Virchow  gave  the  name  "  endarteritis  deformans.'*  The  circle  of  Willis 
and  its  branches  are  the  most  frequent  seats.  Various  stages  may  be 
met  with  in  different  vessels  or  even  in  the  same  vessel — viz.  hyaline 
degeneration,  fatty  degeneration,  liquefaction-necrosis,  atheromatous 
ulcers,  and   calcification. 

Syphilitic  arteritis  is  not  a  true  degenerative  process.  It  is  rather  a 
proliferative  process  in  which  both  intima  and  adventitia  are  involved. 

Venous. — The  veins  are  less  liable  to  disease  than  arteries,  possibly 
because  they  are  more  yielding,  yet  the  same  pathologic  changes  may  be 
met  with  in  them.  They  are  more  commonly  damaged  by  extension  of 
inflammation  from  neighboring  tissues  or  by  pressure. 

Aneurysm. — Dilatation  of  a  vessel  results  from  any  of  the  causes 
above  mentioned.  The  aneurysms  may  be  very  small — miliary— or 
often  as  large  as  a  filbert-nut,  and  rarely  as  large  as  a  hen's  egg.  They 
occur  more  commonly  in  males  than  in  females.  The  middle  cerebrals 
and  basilar  are  most  frequently  attacked,  and  next  come  the  internal 
carotid,  the  vertebral,  and  the  anterior  and  posterior  cerebrals. 

Symptoms  of  Aneurysm, — There  may  be  none,  but  in  any  case  they 
are  due  to  pressure  exerted  by  the  mass,  and  are  therefore  comparable  to 
tumors  of  the  brain.  In  many  cases  the  first  evidence  of  any  trouble  is 
an  apoplectic  attack,  and  it  is  scarcely  necessary  to  add  that  this  is  usually 
fatal.  In  other  cases  headache,  vertigo,  and  optic  neuritis  are  present, 
and  more  rarely  a  subjective  murmur.  Still  more  rarely  an  objective 
murmur  may  exist. 
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INFLAMMATION  OF  THE  BRAIN. 

{EncephcUiiis,) 

Definition. — Encephalitis,  strictly  speaking,  is  an  inflammatkiB  of 
the  brain-substance,  and  does  not  include  inflammation  of  the  menbgn, 
though  in  many  instances  the  two  conditions  coexist  as  the  resoh  rf  i 
common  cause,  or  one  may  precede  and  give  rise  to  the  other.  Enoqib- 
litis  is  met  with  in  two  forms — (a)  Focal,  and  (6)  Diffuse. 

FOCAL  BNCBPHAUnS. 
{Abscess.) 

Pathology. — In  very  acute  cases  no  time  is  given  for  encapsulitioi; 
when  of  longer  duration,  however,  the  abscess  is  well  circumscnWi 
having  a  well-defined  wall,  within  which  there  are  cell-detritus,  pus.  lai 
sometimes  more  or  less  altered  blood.  It  may  be  offensive.  Abo«  i 
the  brain-substance  is  generally  softened  and  edematous.  The  absccsv 
generally  single,  except  in  pyemic  cases,  and  varies  greatly  in  sIm  o 
different  instances. 

Ktiology. — Abscess  of  the  brain  is  a  more  or  less  circuii»chy 

Eroccss,  due  to  (1)  Injury. — In  the  majority  of  cases  of  abscess  folloiiig 
ead-injuries  either  a  compound  fracture  of  the  skull  exists,  with  or  vitk- 
out  hernia  cerebri  (fungus  cerebri),  or  a  punctured  wound  has  been  vait 
Less  commonly  it  may  follow  a  simple  fracture,  and  rarely  it  is  sudte 
occur  when  neither  a  fracture  nor  even  an  abrasion  of  the  scalp  hu  bea 
produced.  Meningitis  is  an  almost  invariable  concomitant.  (2)  Eiif*- 
sionfrom  some  neighboring  inflammatory  focus,  as  from  orbital,  nassLcr 
aural  disease,  in  which  the  bones  have  usually  become  affected,  (o; 
Pyemia,  in  which  case  the  abscesses  are  apt  to  be  small  and  maltipk 
It  is  also  met  witli  occasionally  in  gangrene  of  the  lung,  brouchiectisA 
ulcerative  endocarditis,  suppurative  hepatitis,  or  bone-disease,  and  nrtlj 
in  chronic  septic  processes.  (4)  Congenital  He  art 'disease. — Link  i 
known  of  this  condition.  Within  the  past  two  or  three  years  Xortbnip. 
Packard,  Sir  Dyce  Duckworth,  and  Osier  have  reported  such  ca$e>.  .*. 
Obstruction  of  an  artery.,  vein,  or  sinus,  whether  of  spontaneous  or;rL 
or  the  result  of  ligature,  may  give  rise  to  abscess.  Generally,  bowevef. 
the  cerebral  change  is  that  of  softening,  and  not  of  true  suppunti-^t- 
(6)  Intracranial  tumors.     (7)  Infectious  fevers. 

Symptoms. — These  at  first  are  generally  vague,  but  in  tnunx-c 
cases,  and  more  especially  in  those  in  which  a  compound  fracture  of  ::* 
skull  has  resulted,  the  course  may  be  most  acute,  and  fever,  headache, 
delirium,  and  possibly  vomiting  may  be  seen  quite  early.  These  are  f  v 
lowed  by  other  evidences  of  irritation,  soon  by  compression  with  ivn^i'- 
sions,  and  then  by  coma  and  death.  In  the  more  chronic  cases  the  i^yrj:- 
toms  depend  upon  the  size  and  location  of  the  abscess  and  whether  or  n  : 
a  vent  exists.  In  such  cases  an  intermission  in  the  symptoms  i>  •a'ci- 
sionally  met  with,  due  to  filling  and  emptying  of  the  sac.  Apart  frE' 
the  headache,  pyrexia  (not  always  present),  twitching,  and  drowsin??*, 
that  occur  in  the  course  of  these  cases,  more  or  less  hemiparesis  coniiD'^i'j 
exists,  excc|)t  in  abscess  of  the  frontal  lobes.  The  latter  are  spoken  ■•* 
as  *\*<ilent  regions."     An  abscess  may  be  ''latent,*'  however,  in  alin'>f^ 
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any  region,  these  latent  abscesses  being  typified  in  certain  cases  of  con- 
genital heart-disease.  I  do  not  think  they  were  suspected  during  life  in 
any  of  the  cases  reported  thus  far,  and  therefore  optic  neuritis  has  not 
been  looked  for ;  in  other  cases  this  latter  symptom  is  commonly  present. 

Diagnosis. — In  the  acute  cases  following  injury  little  difficulty  pre- 
sents as  a  rule,  though  even  in  this  group  a  latent  period  may  exist. 
With  such  a  history,  however,  the  onset  of  headache,  fever,  delirium, 
and  convulsive  movements  is  decidedly  suspicious,  and,  should  optic 
neuritis  also  exist,  practically  no  doubt  can  remain.  When  dural  or 
niisal  disease  exists  the  head-symptoms  should  be  carefully  studied,  since 
they  are  prone  to  develop  in  ear-disease  soon  after  a  cessation  in  the  dis- 
charge. Brain-tumor  usually  runs  a  more  chronic  course,  and  is  seldom 
accompanied  by  fever,  at  least  not  until  its  final  stage.  It  may  be  im- 
possible to  differentiate  cerebral  abscess  from  meningitis,  and  the  two 
conditions  often  coexist,  as  already  stated. 

The  prognosis  is  always  grave. 

Treatment. — When  an  abscess  is  suspected  immediate  operation  is 
indicated.  The  most  acute  cases,  however,  may  be  treated  symptomati- 
cally  unless  focal  symptoms  develop.  Rest  in  a  darkened  room  will  be 
necessary,  with  ice  to  the  head,  leeching  or  more  free  bleeding,  and  in- 
ternally calomel  and  bromids.  It  must  be  remembered,  however,  that  in 
a  great  many  cases  no  localizing  symptoms  appear,  and,  since  we  know 
that  most  abscesses  occur  either  in  the  temporo-sphenoid  lobe  or  in  the 
cerebellum,  when  we  have  reason  to  suspect  the  presence  of  one,  these 
regions  should  be  explored. 

DIFFUSB  ENCEPHALITIS. 

A  good  deal  of  doubt  exists  in  the  minds  of  some  as  to  whether  diffuse 
encephalitis  ever  exists  except  as  a  result  of  traumatism.  Certain  it  is 
that  it  is  less  common  and  much  less  is  known  about  it  than  of  inflam- 
matioQ  of  the  cord.  We  meet  with  it  especially  in  the  frontal  regions  in 
certain  cases  of  general  paralysis  of  the  insane.  The  changes  often  escape 
the  unaided  eye.  Microscopically,  the  vessels  will  be  found  injected  and 
the  perivascular  spaces  distended  with  leukocytes;  these  latter  escape 
into  the  surrounding  tissue,  which  becomes  softened  and  edematous. 

Symptoms. — It  is  manifestly  impossible  to  give  a  definite  symp- 
tomatology in  the  present  state  of  our  knowledge.  Excepting  the  trau- 
matic cases  the  symptoms  are,  as  a  rule,  chiefly  psychic. 


CEREBRAL  HEMORRHAGE. 

{Cerebral  Apoplexy.) 

Definition. — Hemorrhage  into  the  brain-substance ;  though  bleeding 
into  the  meninges,  which  rarely  co-exists,  is  generally  embraced  in  the 
definition. 

Pathology  and  Btiology. — In  intracerebral  hemorrhage  the  blood 
will  be  found  to  have  infiltrated  the  brain-substance,  and,  if  extensive,  it 
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may  have  penetrated  into  the  ventricle.  In  such  cases  the  white  matter  is 
torn  asunder,  leaving  a  ragged  space  that  is  more  or  less  filled  with  recent 
clot  and  fragmentary  gray  matter ;  if  the  ventricles  have  been  entered,  blood 
may  escape  from  the  lowest  into  the  subarachnoid  space.  In  less  flevere 
cases  the  territory  involved  is  less  extensive,  and  the  blood  may  occapj  a 
single  space  or  several  small  spaces,  forming  mere  separations  of  the  DerT^ 
fibers.  Other  changes  take  place  according  to  the  duration  of  the  cise. 
The  blood  changes  color  and  gradually  grows  lighter,  while  reacUve  in- 
flammation about  the  lesion  results  in  the  formation  of  a  wall.  The  CT«t 
— for  such  it  has  become  through  fatty  degeneration  of  its  contents — ^maj 
remain  as  such,  or  when  the  lesion  is  a  small  one  connective  tissue  nar 
form  within  and  a  scar  result.  The  larger  arteries  are  generally  athennh 
atous,  and  an  aneurysm  is  occasionally  met  with ;  many  miliary  aneir- 
ysms  may  be  seen  in  the  course  of  the  smaller  vessels,  it  is  very  iAim 
that  the  actual  source  of  the  hemorrhage  can  be  discovered. 

Secondary  degeneration  follows  a  lesion  occurring  in  the  motor  regin 
(the  cortex  or  internal  capsule),  so  that  sclerotic  changes  can  be  traceJ 
from  the  cortex  through  the  corona  radiata,  internal  capsule,  crura,  pooi. 
and  medulla  to  the  termination  of  the  fibers  in  the  cord. 

Cerebral  hemorrhage  is  generally  of  arterial  or  capillary  origin.  It  i 
rarely  venous,  and  in  the  latter  case  is  due  almost  always  either  to  tni- 
matism  or  to  rupture.  Spontaneous  rupture  generally  results  from  extit 
sion  of  some  neighboring  focus  of  disease  to  the  vessel-wall. 

Andral  states  that  varicose  veins  occur  in  the  pia  and  that  they  occa- 
sionally rupture.  Capillary  hemorrhage  may  follow  the  plugging  of  a 
large  vein,  and  of  the  larger  vessels  any  one  or  more  may  be  invokci 
but  it  has  been  observed  that  hemorrhage  tends  to  take  place  at  par- 
ticular places.  In  more  than  one-half  of  all  cases  the  lenticulo-striate 
artery  (Charcot's  artery  of  cerebral  hemorrhage)  gives  way,  and  damapes 
the  lenticular  nucleus  and  internal  capsule.  Other  regions  in  the  or«itr 
in  which  hemorrhage  occurs  are  as  follows :  centrum  ovale,  cortex,  pi»DS. 
peduncle,  cerebellum,  optic  thalamus,  and  the  posterior  and  anteriT 
parts  of  the  hemispheres.  Hemorrhage  into  the  cerebrum  occurs  twecty 
times  more  often  than  hemorrhage  into  the  cerebellum  :  it  may  take 
place  into  the  brain-substance,  into  the  ventricles,  or  into  the  meniDgt-?. 
the  latter  form  having  already  been  considered.  Ventricular  hemor- 
rhage in  a  great  number  of  cases  is  caused  by  a  more  or  less  exteiisiii' 
laceration  of  brain-matter,  thus  permitting  the  blood  to  escape  into  tl** 
ventricles.  Not  only  the  lateral  ventricles,  but  the  third  and  fnurtb 
also,  may  contain  blood. 

Symptoms. — Generally  the  patient  is  seized  without  any  waruini. 
but  in  other  cases  headache,  depression,  possibly  choreiform  niovenien:?. 
and  more  or  less  paresthesia,  precede  an  attack.  The  loss  of  rt^ni^oioii?- 
ness  is  usually  the  first  manifestation,  though  for  a  few  moments  b«^f>rr. 
motor  weakness,  with  or  without  spasmodic  movements,  may  exist.  In 
very  slight  attacks  consciousness  may  be  preserved  throughout.  TU 
cause  of  the  unconsciousness  is  still  an  open  (juestion.  NiemevtT  r^ 
garded  it  as  due  to  pressure  acting  either  directly  upon  the  convoluti'^n* 
or  by  limit iii;x  the  blood-supply.  This  view  is  scarcely  tenable.  ln»«- 
ever,  for  unconsciousness  occurs  even  when  the  hemorrhage  is  too  smaii 
to  exert  pressure,  and,  moreover,  the  hemorrhage  and  loss  of  conscioo*- 
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ness  are  usually  simultaneous.  The  symptoms  are  in  direct  proportion 
to  the  extent  and  position  of  the  hemorrhage.  The  patient  falls,  the 
face  is  usually  congestett  one  side  often  expressionless,  and  the  cheek 
flaps  during  respiration.  Breathing  is  stertorous  and,  in  grave  cases, 
of  the  Cheyoe-Stokes  type ;  the  pulse  is  generally  feeble  far  a  few  mo- 
ment%  but  soon  becomes  full  and  bounding  in  character.  The  pupils 
vary,  and  may  either  be  contracted  or  dilated.  There  is  fre<|uentlT  a 
relaxation  of  the  sphincters,  and  on  raising  the  limbs  it  will  be  found 
that  those  of  one  side  ofl^er  absolutely  do  resistance.  The  temperature 
is  slightly  lowered  at  first,  but  after  a  few  hours  rises  to,  or  just  above, 
normaL  In  grave  cases  it  will  either  remain  low  or  will  mount  up  to 
lue*^  F.  (41,1°  C.)  or  even  higher,  such  cases  usually  being  fatal.  Con- 
jugate deviation  of  the  head  and  eyes  takes  place  in  some  cases,  the 
deviation  being  toward  the  lesion  and  away  from  the  paralyzed  side.  In 
pontine  hemorrhage  the  opposite  to  this  occurs.  As  a  rule  the  symp- 
toms that  we  group  under  the  term  apoplexy — ^viz.  loss  of  consciousness, 
motor  power,  and  sensation,  with  or  without  relaxation  of  the  sphincters 
— pass  off  in  twelve  to  twenty-four  hours.  In  fatal  cases  the  coma 
deepens,  but  death  rarely  ensues  under  twelve  hours.  In  hemorrhage 
into  the  medulla  or  ventricles  it  may  rarely  be  more  rapid. 

In  from  twenty-four  to  forty-eight  hours  after  the  onset  febrile  reac- 
tion sets  in,  with  irritative  symptoms  due  to  the  inflammatory  changes 
occurring  about  the  original  lesion.  There  are  fever,  often  delirium, 
twitchings  or  spasmodic  movements  of  a  more  pronounced  type,  and 
i^ometimcs  rigidity  in  the  affected  limbs.  Trophic  changes  in  the  form 
of  vesicles,  or  even  sloughing,  may  occur.  Death  may  take  place  dur- 
ing this  stage.  Cases  are  generally  fiital  also  in  which  a  second 
'*  stroke"  follows  closely  upon  the  first,  indicating  a  fre^h  hemorrhage. 
After  the  reactionary  period  a  stationary  period  follows  ;  sooner  or  later 
control  of  the  damaged  members  is  then  gradually,  but  not  perfectly, 
regained.  The  degree  of  recovery  is  dependent  upon  the  resumption 
of  function  of  slightly  damaged  tissue  or  upon  the  compensatory 
activity  of  the  other  side  of  the  brain.  In  well-marked  eases  the  move- 
ments of  the  affected  side  are  subsequently  ataxic.  In  certain  cases  the 
structural  damage  has  been  too  great,  and  permanent  paralysis  remains, 
with  rigidity,  wasting,  and  secondary  contractures. 

Ingravescent  Apoplexy ,^In  certain  cases  the  onset  is  slow,  conscious- 
ness being  lost  gradually.  Coma  deepens  and  the  case,  as  a  rule,  termi- 
nates fatally. 

Simple  Apoplexy. — A  eonflition  in  which  no  recognizable  lesion  is 
found  postmortem.  Many  of  the  cases  that  were  originally  described  by 
Abercrombie  may  have  been  due  to  uremia  or  embolism,  though  these 
do  not  explain  all.  The  condition  may  be  the  re^jult  of  a  toxic  en- 
cephalopathy. 

Serous  Apoplexy.— The  cases  present  clinical  evidences  of  apoplexy, 
but  the  only  postmortem  finding  is  an  excess  of  serum,  and  this  is  in  no 
way  responsible  for  the  apoplexy.  These  cases  probably  belong  in  the 
same  category  as  those  just  mentioned,  btit  occur  in  old  persons  whose 
brains  liave  atrophied, 

Hemiplegri^, — When  this  is  complete  one  side  of  the  face  and  the  arm 
and  leg  of  one  side,  generally  the  same,  are  all  involved.     The  facial 
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palsy  is  not  complete,  the  frontalis  and  orbicularis  oculi  escaping.  Tke 
tongue  when  protruded  deviates  toward  the  paralyzed  side.  As  a  rule 
the  arm  is  affected  to  a  greater  extent  than  the  leg,  and,  indeed,  in 
some  cases  the  face  and  arm  may  alone  be  paralyzed.  The  tmnk-miu- 
cles  always  escape,  possibly  owing,  as  Broadbent  suggested,  to  the  fbne- 
tional  unison  of  the  spinal  nuclei  of  the  two  Mes  that  preside  over  then, 
and,  since  they  habitually  act  together,  he  supposed  that  they  might  be 
stimulated  from  either  hemisphere. 

There  is  no  wasting  of  the  affected  muscles  as  a  rule,  nor  are  there 
electric  changes,  except  during  the  irritative  period,  when  the  responie 
to  stimulation  is  heightened.  Occasionally  marked  atrophy  occurs,  aal 
is  due  in  some  cases,  as  Charcot  has  shown,  to  changes  in  the  celb  of 
the  anterior  horns.  In  others  no  such  change  is  found,  and  we  tie 
forced  to  regard  the  wasting  as  cerebral. 

Sensation  is  of  course  absent  during  the  period  of  unconscionsDea 
Subsequent  sensory  disturbances  are  not  constant  for  all  cases.  Spoo 
of  anesthesia  often  exist  for  a  brief  period,  and  hemianesthesia  is  rut 
A  lesion  in  or  about  the  posterior  part  of  the  posterior  limb  of  the  ii- 
ternal  capsule  is  specially  prone  to  give  rise  to  disturbances  of  sensitiai. 

The  special  senses  may  be  temporarily  perverted  or  in  abeyance,  ba 
rarely  do  permanent  disturbances  occur.  More  or  less  mental  detehon- 
tion  may  be  permanent,  however.  The  deep  reflexes  are  increased  od 
the  paralyzed  side,  and  the  superficial  reflexes  are  absent. 

Crossed  Hemiplegia. — ^When  a  lesion  occurs  in  the  lower  part  of  the 
pons  the  fibers  of  the  facial  nerve  that  are  involved  have  already  denu- 
sated ;  hence  facial  palsy  occurs  on  the  same  side  as  the  lesion.  The 
fibers  coming  from  the  cortex  are  implicated  before  their  decussation,  so 
that  paralysis  of  the  limbs  occurs  on  the  side  opposite  to  the  lesion. 
Lesion  of  the  crus  may  lead  to  oculo-motor  palsy  of  the  same  side,  tnd 
palsy  of  the  face,  arm,  and  leg  of  the  opposite  side. 

Course  and  Terminations. — As  previously  intimated,  the  cour*r 
depends  on  the  position  and  extent  of  the  lesion.  In  the  most  exten«iw 
cases  death  rarely  takes  place  under  several  hours.  Hemorrhage  into 
the  medulla  may  prove  fatal  more  quickly.  In  the  slightest  cases,  [n^r- 
feet  recovery  may  take  place  in  a  few  days  or  weeks.  Generally,  how- 
ever, when  little  or  no  improvement  occurs  in  two  or  three  month::,  jKrr- 
manent  changes  result.  The  facial  muscles  soon  recover,  an<i  next  iLe 
le^,  while  at  first  the  patient  is  able  merely  to  move  the  toes.  Daiij 
improvement  then  follow>  until  lie  can  supj  <»rt  his  weight  ;  ilrap^riu::  mI 
the  foot,  howovtr,  is  marked  at  first,  and  rarely  disappears  abHilutti;. 
In  the  mean  time  a  less  pronounced  change  for  the  better  has  been  taking 
place  in  the  arm.  This  member  very  rarely  recovers,  however,  to  the 
same  extent  as  the  le^,  an<l  secondary  contractures  develop  in  time,  the 
arm  and  hand  heroming  flexed.  The  hand  is  usually  bluish  and  en!! 
and  swells  if  kept  in  a  dependent  position.  More  or  les.s  ataxia  is  O'L- 
stant,  and  rheumatoid  pains  are  apt  to  occur  during  this  stage.  Other 
late  manifestations  that  are  only  occasionally  met  with  are  atheto^i?. 
arthropathies,  ])ost-hemiplegic  chorea,  and  tremors. 

Diagnosis. — Ap(»plexy  is  to  he  distinpiishe<l  from  other  conditi'»n? 
capable  of  causing  unconsciousness,  such  as  cardiac  syncope,  epiloj»>v. 
alcoholic  or  oj)ium-poisoning,  insolation,  or  uremia.     If  some  previou* 
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history  can  be  obtained,  the  difficulty  of  the  diagnosis  is  lessened, 
though  it  may  still  be  great.  In  syncopal  attacks  the  pulse  is  very 
feeble  and  the  face  is  pale,  respiration  being  shallow  and  often  sus- 
pended. The  sphincters  are  hardly  ever  relaxed ;  the  reflexes  are  usu- 
ally preserved,  and  the  skin  is  often  moist.  In  epilepsy  there  is  a  his- 
tory of  previous  attacks,  or,  failing  to  obtain  this,  one  can  usually  learn 
that  a  convulsion  has  immediately  preceded  the  coma.  With  alcoholism 
the  case  is  more  difficult.  The  odor  of  alcohol  on  the  breath  is  of  no 
value,  as  spirits  may  have  been  given  by  a  bystander ;  moreover,  hem- 
orrhage is  common  in  alcoholics  {vide  table  of  differential  diagnosis,  p. 
961).  In  opium-poisoning  the  coma  comes  on  gradually,  and  when  not 
too  profound  the  patient  can  be  aroused  when  shaken  or  shouted  at. 
The  respirations,  which  are  very  slow  and  deep  at  other  times,  become 
somewhat  quicker  and  shallower  when  he  is  aroused.  In  insolation  the 
temperature  suffices  as  a  rule,  though,  as  stated,  high  temperature  may 
occur  in  apoplexy.  The  presence  of  albumin  is  not  conclusive  evidence 
of  uremic  poisoning  unless  the  centrifuge  and  the  microscope  reveal 
the  presence  of  casts  or  other  indications  of  renal  change ;  even  then 
the  case  may  be  one  of  apoplexy  in  a  subject  of  nephritis.  In  the  case 
of  diabetic  coma  the  presence  of  sugar  in  the  urine  serves  to  make  the 
diagnosis.  When  we  meet  with  a  comatose  case  in  which  there  is  abso- 
lutely no  resistance  when  the  limbs  of  one  side  are  raised,  while  those 
of  the  other  still  exhibit  some  tonicity,  particularly  if  the  deep  reflexes  are 
exaggerated  on  the  flaccid  side,  the  probability  is  that  it  is  an  apoplectic 
attack.  It  is  generally  not  possible  to  tell  whether  the  condition  is  due 
to  hemorrhage,  embolism,  or  thrombosis,  though  the  tabulated  points  of 
distinction  (after  Leube,  vide  infra)  will  aftbrd  material  aid : 

Emboli.  Hemorrhage. 

Early  adult  life.  Late  adult  life ;  in  early  life  very  rare. 

Previous  development  of  atheroma,  car-  Atheroma  with  cardiac  hypertrophy. 

diac  disease  following  acute  rheuma- 
tism, sepsis,  chronic  valvular  disease, 

fatty  heart,  general  cardiac  weakness, 

aneurysm. 

Detection  of  emboli  in  other  organs.  History  that  the  patient  up  to  the  time 

of  attack  was  well ;  also  the  finding  of 
casts  in  urine  and  other  symptoms  of 
chronic  nephritis. 

Daring  the  attack  there  is  an  absence  of  During  the  attack  there  are  noted  flushes 

congestion  of  the  face;   the  pulse  is  (reddish)  of  the  face,  pulsating  carotids, 

normal ;  in  cardiac  affections  it  is  ac-  and  slow  pulse. 

celerated  and  irregular. 

Temperature  normal,  but  shortly  afler  Temperature  during  the  attack  is  sub- 

the  attack  it  begins  to  rise,  without  normal,  but  just  previous  to  death  there 

making  an  unfavorable  prognosis.  is  an  antemortem  rise. 

The  attack,  as  a  rule,  is  short,  but  if  there  The  duration  is,  as  a  rule,  longer.    Coma 

is  a  protracted  em)>olic  infarction,  the  of  long  duration  (about  two  days)  gives 

duration  is  long ;   but  the  circulation  a  very  unfavorable  prognosis. 

may  adjust  itself. 

Remote  effects  are  infreauent.     Hcmi-  Remote  effects  quite  frequent;  alteration 

plegia  is  nght-sided,  with  aphasia.  in  the  urine — albuminuria,  polyuria. 
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At  iimea  the  ophthalmoscope  reveals 
either  a  n^cent  or  an  old  emboIuB  in  the 
arteriik  centralis  retinte. 


OphiheUmo»copie  Examination, 

The  retinal   art4?riei5  may  fbow 

stages  of  atheromatous  dc^nwfiftka; 
as  a  result  there  tuaj  be  a  beawifitupi 
retinitis  or  there  maj  he  a  tliraaini 
of  the  central  %ein  of  the  redtiB.  In  t 
few  instances,  in  which  th«  1 
occurreti  in  tli»*  ventrick,  thm 
were  contrairteti. 

It  is  not  an  uncommon  occurrence  to  have  patients  brougbl  to  a  1 
pital  dazed  and  smelling  of  liquor.     TLese  should  always  be  carefuU|] 
watched,  for  mistakes  readily  occur,  and  many   such    case*   have 
condemned  to  a  prison*cell  when  they  were  really  suffering  from  frac 
of  the  ^kull- 

Prognosis. — Sufficient  has  already  been  said  on  this  poiot. 

Treatment. ^ — The  patient  sliortld  be  kept  as  quiet  as  possible; 
in  the  recumbent  position,  with  the  head  sonie\%'bat  elevated. 
clothing  about  the  neck  should  be  loosened  to  prevent  constrictkia. 
An  ice-bag  may  be  put  to  the  head  und  hot  bricks  or  a  hot-water  bottfc 
to  the  feet,  while  sinapisms  may  be  placed  on  the  back  of  the  neck  of 
on  other  parts  of  the  body.  If  the  piiljse  is  strongs  full,  and  IDOOS^ 
pressible,  and  the  face  is  congested — venesection  is  probably  JustifimbK 
particularly  if  the  age  and  condition  of  the  vesselai  support  thr  iAm 
that  liemorrhage  is  taking  place.  It  must  not  be  done  without  consii}- 
erution,  however,  since  it  would  be  useless  in  embolism  aiul  thruml^otsis^ 
The  bowcLs  shouhl  be  msule  to  move  freely ;  a  cathartic  may  be  exhibited 
by  the  mouth  (eroton  oil,  gtt.  j  or  ij),  and  at  the  ^atne  time  an  enema 
may  be  given.  When  consciousness  returns  an  endeavor  shoaM  bt 
made  to  keep  up  the  tone  of  the  affected  muscles  by  massage,  and 
two  or  three  weeks  have  elapsed  by  faradization.  It  is  «]uesttaai~ 
the  iodids  or  any  other  drugs  have  an  influence  over  toe  sui 
changcH. 


APHASIA. 

Definition* — Impairment    or    total   suppression    of    the    power 

speech,  due  to  cerebral  disease-     This  is  a  complex  subject,  an<i  can; 
be  more  than   touched   upon   here;   but  the  chief  disturbances   will 
briefly  mentioned,  omitting  any  further  description  of  the   furm  due  t*> 
disea.se  of  the  bulb  (anarthrmy  since  it  has  already  been  dealt  witk  '" 
sipeaking  of  Bulbar  Palsy  (vide  p.  1091). 

The  mjtJ€»rity  of  cases  of  aphasia  are  met  with  in  connectiofi 
hemiplegia.  They  are  apt  to  he  more  marked  in  the  beginning,  owiaK 
the  general  obtunding  of  the  psychic  processes  that  is  induced  by  tlie 
shock.  Speech  is  the  expression  of  thought  in  words,  and  is  the  n^att 
of  externa!  stimulation  in  which  the  impulse  awakens  in  the  mind  a 
recollection  of  similar  impulses  that  have  preceded  it — e,  ff,  the  sight  rf 
a  dog,  sound  of  a  bell,  or  certain  odors  (vide  Fig.  72).  BastLin*  howefff, 
believes  that  it  is  not  necessary  to  postulate  the  existence  of  a  mttiKe 
center  for  conceptions  or  ideas.     He  believes  thai  a  better  kmjwledgejf 


I 


I 


APHASIA. 


1119 


the  functional  activity  of  the  auditory  and  visual  word-centers  obviates  it, 
and  gives  the  following  three  ways  in  which  the  perceptive  center  may  be 
called  into  activity :  (1)  By  voluntary  recall  of  past  impressions,  as  in  an 
act  of  recollection  ;  (2)  by  association — that  is,  by  impulses  communi- 
cated from  another  center  during  some  act  of  perception  or  during  some 
thought-process ;  and  (3)  by  means  of  external  impressions. 

Two  principal  forms  of  aphasia  exist :  (1)  Motor,  and  ^2)  Sensory.  I 
shall  consider  these  forms  of  aphasia  separately,  althougn  before  doing 
so  it  seems  necessary  to  indicate  by  means  of  the  accompanying  schematic 
diagram  (Fig.  73)  the  different  paths  on  which  the  individual  acts  for  the 


J 

a/ \l 

u  a 


Fio.  72.— Diagram  for  the  explanation  of 
the  process  of  speech  (Leabe) :  A,  auditory 
perceptive  center  (center  for  the  recognition 
of  sounds);  a  A,  acoustic  tract  (auditory 
tract) ;  £,  center  of  motor  speech ;  L  I,  motor 
speech  tract  (path  for  the  innervation  of  the 
muscles  of  phonation) ;  J,  center  of  ideation 
(higher  concept  center). 


Pio.  78.— Diagram  for  the  explanation  of  aphasia 
(Leube) :  A,  a  A,  L,  LI.  J,  the  same  as  in  Fis.  71 ; 
AJLA,  circle  by  which  speech  is  controlled; 
a  A  LI,  path  used  for  automatic  speech ;  JLl, 
path  used  for  voluntary  speech ;  a  A  J,  path  used 
for  the  recognition  of  words ;  — ,  interruption  of 
conduction ;  1-3.  forms  of  sensory  aphasia  (1,  cor- 
tical; 2,  subcortical ;  3,  transcortical);  4-6,  forms 
of  conduction-aphasia  (1,  cortical :  2,  subcortical ; 
3,  transcortical) ;  7,  conduction-aphasia  (amnesic 
aphasia). 


occurrence  of  speech  are  fulfilled.  This  will  also  serve  to  furnish  an  easy 
explanation  of  the  symptomatology  of  the  individual  forms  of  aphasia  and 
the  means  by  which  their  discrimination  (from  each  other)  is  possible. 

Motor  Aphasia. — As  stated,  we  meet  with  aphasia  most  frequently 
in  hemiplegia.  It  is  also  met  with  in  certain  cases  of  embolism  and 
thrombosis  and  as  a  result  of  softening  from  any  cause  ;  also  in  certain  cases 
of  brain-tumor  and  in  deaf-mutes.  The  latter  cases  are  not  strictly  in- 
cluded in  the  definition  given,  for,  while  brain-injuries  at  birth  may  and 
do  occasionally  cause  aphasia  either  by  damaging  the  brain  as  a  whole  (im- 
becility) or  in  a  more  circumscribed  fashion,  I  refer  particularly  to  those 
cases  in  which  the  child  is  aphasic  because  he  is  deaf,  for  unless  trained 
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through  his  visual  or  tactile  sense  he  hm  no  memory-picture  of 
from  which  to  draw.  A  child  may  acquire  the  power  of  ipeecb  mi 
retain  it  for  several  years,  and  then  become  deaf.  Ho  will  then  remit 
no  more  auditory  impressions,  and,  unless  trained  as  in  the  prtoediBg 
group,  will  become  aphasic.  Certain  cases  of  congenital  speechnkfal 
have  been  described  by  Hodden  under  the  name  '"  idioglofisia.''  Hoi 
the  children  utter  peculiar  scoinds,  constant  for  the  same  word*.  As  a 
rule,  their  intelligence  is  not  up  to  the  normal.  In  hemiplegia  the  kmn 
is  usually  in  the  motor,  or  emissive,  center  in  the  foot  of  the  third  froQlii 
convolution  (Broca  s  region).  In  right-handed  people  this  is  OE  tbe  U& 
side  of  the  brain,  and  on  the  right  side  in  left-handed  people.  Biititt 
believes  Broea's  region  to  be  sensory  and  not  motor  (ride  Sefwwr 
Aphasia,  infray  A  lesion  in  Brocirs  region  causes  the  Joes  of  irolan^ 
tary  speech,  nor  can  the  person  repeat  words  after  any  one  or 
aloud ;  but  he  can  understand  when  spoken  to,  and^  unl^s  his  ara 
paralyzed,  can  usually  write  from  a  copy.  -  It  is  rare,  however,  for 
lesion  to  involve  bo  strictly  limited  a  jiortion  of  the  cortex.  As  a  ml^ 
adjacent  parts  or  commissural  fibers  between  neighboring  motor 
are  involved,  resulting  in  '^'combined  motor  aphasia.'*  In  eitlier 
automatic  speech  is  perfect,  and  oaths  or  other  expletives  may  be  uttered, 
Bongs  sung,  or  poetry  recited  unless  the  oro-lingual  centers  are 
Some  observers  claim  that  a  special  center  for  writing  exists  aI 
of  the  second  left  frontal  convolution.  D^jerine  denies  this.  In 
ctLses  the  patient  comprehends  when  spoken  to,  and  even  speaks  hi 
but  he  ujisplaces  words,  and  hence  fails  to  convey  his  meaning. 
lesion  in  such  cases  of  parapliasia  is  believed  to  be  in  the  coi 
fibers  uniting  the  frontal  and  temporal  lobes,  and  is  called  *'  W^ 
aphjtsia  of  con  tl  net  ion." 

Sensory  Aphasia. — This  comprises  various  auditory  and  v 
turban ces  of  .speech. 

(a)  Auditory  Disturbances.— The  cortical  center  for  auditory  ioi^ 
sions  is  in  the  posterior  part  of  the  first  and  second  temjKirai  ot«Dvcil 
tiona*  That  this  region,  rep  resents  several  auditory  impresaionii^r]] 
that  for  words,  music,  and,  in  fact,  sounds  of  any  kind — we  have 
dant  clinical  proof*  Cases  are  reported  in  which  the  {latienl  reed[^  _ 
all  but  spoken  words.  Me  can  read  and  write,  but  when  spoken  !«  bean 
the  words  just  as  one  may  hear  a  foreign  language,  but  cannot  aikbi^ 
stand.  He  cannot,  therefore,  write  to  dictation.  This  is  *-  word«ckaA 
ness/'  Prof.  Edgren  of  Stockholm  has  reported  eases  in  whidi  tfct 
patient  is  tone-deaf*  The  sound  is  heard,  but  is  not  appreciateil 
While  these  various  auditory  impressions  may  occur  singly^  wo 
Bionly  meet  with  a  condition  in  which  they  are  all  lost — '*mind*deafiM0** 
— ^and  in  every  case,  except  those  possibly  of  the  most  trivial  kind, 
or  less  apraxia  (loss  of  knowledge  of  the  use  of  things)  exists 
ponineously, 

Bastian  gives  four  centers  for  word-memory  as  follows: 

(1)  Autlitory  memory,  the  memory  of  the  sound  of  words*  aitiialid 
the  posterior  part  of  the  first  tempoml  e»in volution. 

(2)  Visual  niemc^ry,  the  memor\'  of  tlie  visual  appearaneos  (printsdor 
written)  of  words,  situated  in  the  angular  and  stipmmarginjil  gyri* 

(3)  Kinesthetic  memory,  the  memory  of  the  cliflferent  gruiips  of 
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impressions*  resulting  from  the  mere  movements  of  the  vocal  organs  ilur- 
ing  the  utterance  of  wonb  (impressions  from  muscles,  mucous  membranes, 
and  skin).  This  he  places  in  Broca'a  region,  aa*l  terms  the  glosso-kio- 
esthetic  center. 

(4)  The  clieiro-kinesthetic  center,  not  definitely  hxmteil,  he  regards  as 
the  memory  ^center  of  the  different  groups  of  sensory  impressions  eniunat- 
ing  from  muscles,  joints,  and  skin  during  the  act  of  writing  individual 
letters  and  words. 

BjiStiun  does  not  regard  these  four  centers  na  sharply  defined.  He  says 
on  this  point  :^'  Althougk  I  am  not  a  believer  in  the  complete  topojTirapIiic 
distinctness  of  the  several  sensory  centers  in  the  cerebral  hemisphere,  I 
consider  it  clear  tliat  there  must  he  certiiin  mis  of  structundly  related 
celb  or  fiber-meclianisms  in  the  cortex  whose  activity  is  associated  with 
one  or  another  of  the  several  kindi^  of  sensory  endowment/*  Such  diffuse 
but  functionally  unified  nervous  networks  may  differ  altogether  from  the 
common  conception  of  a  neatly -de  fined  **  center,"  and  yet  for  the  sake  of 
brevity  it  is  convenient  to  retain  this  word,  and  refer  to  such  networks  as 
so  many  *' centers.'* 

(h)  Visual  Diflturbaaces* — The  visual  perceptive  center  of  Monk  is 
situated  in  the  occipital  lobe  in  the  region  of  the  cimeus  and  of  the  cal- 
carine  fissure.  The  visual  memory -centers  are  in  the  angular  and  supra- 
raarginiil  convolutions-  By  the  visual  memory- center  is  meant  that  part 
in  which  are  stored  raemi>ries  of  things.^  faces,  or  places.  Memory  is  no 
longer  regarded  as  a  definite  and  fixed  unity,  but  rather  as  a  number  of 
memories,  ejich  being  closely  related  cortically.  Of  this  also  we  have 
abuudanl  clinical  proot  Ku'ismaul  was  the  first  to  point  out  that  blind- 
ness for  words  can  exist  as  a  separate  entity,  and  for  this  he  proposed  the 
terra  'Mvord- blindness."  Letter-blindness  can  also  exist  alone.  Charcot 
speaks  of  a  patient  who  knew  Latin,  Oreek,  German,  French,  and  Span- 
ish, but  lost  the  memory  of  some  of  the  Greek  an<i  German  letters  only. 
In  other  ctkses  the  patient  may  recognize  the  letters,  but  cannot  form  them 
into  words  or  sentences.  Note-blin<lness,  according  to  Professor  Edgren, 
is  a  variety  of  amnesia  in  which  the  patient  can  no  longer  recognize 
musical  notes,  though  he  sees  them  as  well  as  ever.  In  still  other  cases 
the  visual  memory  for  objects,  faces,  or  places  may  be  lost.  The  follow- 
ing case  reporte*!  by  Serieux  is  interesting  in  this  connection  :  A  woman 
aged  sixty-two  ba<!  a  stroke,  followed  by  paralysis,  and  after  a  second 
atuick  epileptic  convulsions  and  hallucinations  of  hearing.  She  was 
found  to  have  deafness  and  paraphasia,  word-blindness,  agrapliiu,  and 
object-blindness  (apraxia).  She  could  not  recognize  the  fViemls  nor  the 
objects  that  once  were  quite  familiar  to  her,  Sc^me  time  later  she  died 
with  pneumonia,  and  pmtmorftun  softening  was  found  in  the  left  first 
temporal  (posterior  part)  and  in  the  left  supramarginal  convolutions  ;  also 
on  the  right  side  aretts  of  softening  were  noteii  in  the  posterior  part«  of 
the  first  and  second  temporal  convolutions  and  in  the  angular  and  supra- 
marginal  convolutions.  This  case  illustrates  the  point  of  which  I  have 
alreiidy  spoken— viz,  the  mixed  charucter  of  the  symptoms,  due  to  simuU 
tantHJUs  involvement  of  two  or  more  centers.  That  this  is  the  more  t-otn- 
mon  condition  is  not  alone  due  to  the  anatomic  propinquity  of  the  various 
centers,  but  chiefiy  to  the  fact  that  they  are  all  within  the  area  supplied 
by  the  Sylvian  artery  an*!  its  bnmches.  The  simultaneous  loss  of  these 
71 
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several  visual  meiDories  results  in  the  condition  known   oa  '^  msnd-UiiA*^ 
nesa.'*     These  sensory  aphasias  are  sometimes   spoken   of  i 
aphiusia/' 

Eskriilge*  has  briefly  summarized  this  giibject  as  follows: 

(1)  If  the  lesion  h  m  the  foot  of  the  left  third  frontal  (Broca*f)'« 
volution  in  right-handed  jjersons,  and  in  left-handed  persons  in  tli€  riffc 
third  froiitJil,  the  patient  will  be  unable  to  speak  volnntarily,  to  repeat 
words  fdter  another,  read  aloud,  think  in  speech,  and  generally  to  i 
voluntarily  or  from  dictation  so  as  to  be  understood  ;    but  he  m  * 
the  s|>eech  of  another.     lie  is  usually  able  to  use  and  to 
ture-expression. 

(2)  A  lesion  in  the  oro-lingual  center  (lower  portion  of  the  cfQUil 
convolutions)  will  cause  paresis  or  paralysis  of  the  oro-lingaal  tuiiideik 
including  the  lower  side  of  the  face,  and  iniperfect  articulation;  Vitit  tk 
patient  will  be  able,  with  a  decided  effort,  to  repeat  wonU  after  w^ 
other,  to  talk  vokaitarily,  to  think  in  speech,  and  to  write,  aJtfaoaick  tW 
letters  nmy  he  imperfectly  forme*!.  There  is.  as  a  rule,  no  omianoii  *f 
traiispositiun  of  letters  or  words,  unless  tlie  lesion  is  sufficiently  extensiiij 
to  affect  the  adjacent  cortical  centers  or  their  comniis*8ural  libers-  It  J 
possible  that  the  center  is  bilateral ;  that  a  lesion  on  either  side  may  j 
somewhat  similar  symptoms;  and  that  the  loss  of  function  in  the  " 
muscles  will  not  be  completely  abolished  b}'  a  unilateral  lesion. 

(8)  A  lesion  in  the  foot  of  the  second  frontal  convolution  on  the  1 
side  in  right-handed  persons,  or  on  the  right  side  in  left-handed 
(the  probable  orthographic  center),  will  he  attende<l  by  diBturbatilvtl 
writing — inability  to  write,  due  to  inability  to  spell.  In  the  only  em^d 
of  this  kind  that  has  been  reported  the  patient  forme<l  all  lettoT9*w^n,  Im 
omitted,  transposed,  and  substituted  letters  to  such  an  extent  thai  ha 
writing  w:xs  unintelligible.  He  wrote  well  when  words  were  spelled  fir 
him. 

(4)  A  limited  lesion  in  the  posterior  two-thirdB  of  the  first  and  mtmA 
temporal  eonvohitions  is  attended  by  word-deafhees,  aufl  an  inability  n 
write  at  dictation  (pure  word-deatneas).  A  more  extendi  re  lesioQ  ia  tkr 
same  rej^ion  restdts  in  nund-deafnefts  with  paraphasia,  and  aotne  dktn^ 
ance  in  readiuir  and  writing  will  be  added.  The  greater  the  extent  oTAi 
cortical  ami  subcortical  areas  involved  the  more  marked  the  parapiiMia 
and  other  symptouiH  of  sensory  aphakia. 

(5)  A  lesion  involving  the  aujsnilar  gyrus  and  adjacent  parts  will  ^ 
word-blindness  uud  inability  to  read,  al»o  defects  in  w  riting,  copying,  i 
speaking.    In  these  cases  paraphasia  is  often  present.     If  the  lesfoti    *" 
the  parts  posterior  to  the  angular  gyrus,  miDd-blindness  may  be  i 
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INTRACRAOTAL  GROWTHS. 

OwTNG  to  their  close  relationship,  new  growths,  both  of  the  braiD  i 

membranes,  are  here  considered. 

Pathology. — Rindfleisch  has  cla^^sified  intra-cranial  tumom 
to  the  tissue  from  which  they  spring,  thus : 

^  r7»irer4a<y  Med,  Ma^ne,  J»n^  1897. 
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1.  Having  their  origin  in  the  memhramH,  either  extra-cerebral  or 
ntra-ventrieular ;  theae  include  tubercle,  gumnm,  carcinoma,  sarcoma, 
nyxoma,  lipoma,  and  p^ammoma ;  small  fibroids  have  also  been  described. 
Encbondrorna  and  osteoma  may  arise  from  the  falx  or  from  the  bones  of 
:be  skulL 

2,  From  bUod-vesBeh.  To  this  group  belong  aneurysms^  tubercles, 
ih  oles  tea  torn  ata,  and  gum  mat  a. 

3*  Originating  in  the  nenrogUar  tumie  ;  these  are  sarcoma,  glioma,  and 
myxoma, 

I  will  here  consider  these  new  growths  in  the  order  of  frequency 
with  which  they  are  met. 

1,  Tubercle  is  most  common  in  children  and  young  adults,  and  is  gen- 
eraliy  multiple  (see  Tuberculosis,  p.  315). 

2.  Sarcoma  is  usually  of  the  round*  or  apindle-celled  variety ;  there 
may  also  be  melanotic  lympho-  or  fibro-sarcomata.  Sarcomata  are  apt  to 
diffuse  themselves  through  the  brain-substance  quite  rapidly- 

3,  Glioma.— Infiltrating  tumors,  generally  single,  and  showing  no  def- 
inite line  of  demarcation  from  the  surrounding  brain -structure.  They 
may  be  soft,  even  telangiectatic,  or  quite  firm*  They  often  run  a  very 
chronic  course. 

4.  Gummata  are  generally  small  and  often  multiple-  They  spring 
from  the  membranes  or  the  adventitia  of  blood-vessels,  or  from  connective- 
tissue  septa.  Frequently  they  are  attached  t€  the  periosteum  of  the 
ekuli. 

r>.  Carcinoma  may  be  primary  or  secondary,  usually  the  latter.  Sec« 
ondary  gri>wtlrs  are  generally  small  and  round,  but  in  some  cases  they 
perforate  the  bones  of  the  skull,  producing  a  fungus  heraatoides. 

6.  Fibromata  are  not  common.  They  either  grow  in  the  membranes 
or  aid  in  the  formation  of  a  mixed  tumor,  as  fi bro-sa re om a.  Other  tumors 
met  with  less  frequently  are  as  follows:  7.  Osteoma;  8.  Enchoniiroma  j 
9.  Myxoma;    10.  Lipoma;    11.  Angioma;    12.  Cholesteatoma. 

13.  Hydatids  are  rare,  and  exceedingly  so  in  America,  They  may 
develop  in  any  part  of  the  brain  or  its  membranes,  and  are  said  to  occur 
most  frequently  in  children.  14.  Oyaticerci  may  alao  occur  in  the  brain 
or  its  membranes. 

15.  Brain-cysts  are  probably  most  often  due  to  absorption  of  areas  of 
softening  from  any  cause,  but  they  also  occur  between  the  dura  and  skull, 
as  has  been  described.  The  lack  of  cerebral  substance,  due  either  to 
imperfect  development  or  to  atrophy  following  vascular  obstruction  or 
injury  at  birth,  has  been  termed  porencephalia  by  Hesche, 

Etiology*^ — Age  and  sex  are  the  chief  fiictors ;  tuberculosis  is  far 
more  common  in  children  than  in  adults,  while  gummata  when  found 
appear  almost  invariably  in  adults,  as  do  malignant  growths.  As  a  whole, 
D€w  growths  are  more  common  between  the  twentieth  and  fortieth  years, 
and  males  are  more  often  affected  than  females.  Heredity  and  traumatism 
may  be  disregarded  as  causal  factors. 

Symptoms, — These  are  (1)  General,  and  (2)  Focal. 

General  Symptoms. — Headaehe  varies  in  degree  and  character ;  it  is 
not  of  any  value  as  a  localizing  symptom,  nor  is  tenderness  on  pressure. 

Vertigo  in  a  mild  form  is  quite  a  common  symptom.  In  cerebellar 
cases  it  is  often  very  marked* 
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Vomiting  occurs  in  most  case^,  an  J  generally  bears  no  reUti«ili1»1 
time  of  taking  food;  thi»  cunstitutes  an  iui porta iit  point  in  the  * 
The  vomiting  is  apt  to  be  exaggerated  in  ccrehellar  tumor. 

Optic  neuritus  is  present,  according  to  Gowers,  in  four*fifUi»  of 
cases;  in  8-  per  cent,  according  to  Oppeuheim,  and  in  twolhinlsj 
iiig  to  Knapp.  Gray  believe.^  this  to  be  misleading  in  a  meaiisrfe,  W? 
arc  so  imbiii'd  with  the  fact  that  optic  neuritis  is  a  sjmptoiii  of  lifiit- 
tumor  that  without  it  we  are  apt  to  overlook  the  possibilltj  of  ioiaor.  Bt 
says  it  is  unquestionably  present  as  a  rule  in  the  later  stages,  bot  tk 
practical  cjuestion  he  lusks  is,  *'  How  often  is  optic  neuritis  in  tb<»  carltfr 
stages  wlicn  the  diagnosis  is  obscure  V*  Headache^  vomiting, 
neuritis  are '^  classical  symptoms  "  of  brain-tumor^  an«l  when 
simultaneously  are  (^uite  chanieteristic. 

The  Tuental  disturlanee  is  usually  slight,      Dulness  and   stupor 
most  reliable  evidences  of  intm-eranial  growth,  and  especially  when  i 
ring  with  any  of  the  above  aymptoms.     The  patient  uaaj  be  emulto^l 
hysteric.     Pseudo-upoplex}^  may  occur  as  the  result  either  of  llie 
or  of  heuiorrbage  taking  place  about  it, 

CmiiUihtom  are  focal  (Jacksonian),  or  general  convulsiciiis  q 

CoHHtit  til  tonal  tind  othfr  st/mptonis  may  include  progressi^'e 
loss  of  appetite  and  of  tieshn,  pupillary  changes,  and  changes  in  the  ] 
respiration,  etc.,  and  possibly  slight  fever.      In    eertmin    tumars  in 
basal  ganglia  hyperpyrexia  is  met  with.     High  fever  Is  of^en  . 
of  meningeal  inflammation,  a«  in  syphilitic  cases. 

The  focal  symptoms  are  of  two  kinds:    first,  those  due  to  dif 
action  (irritation  or  coiupression),  and   second,  those   ilue   to   cl 
curring  about  the  growth — indirect  irritation,  bemorrfaage  or 
or  merely  congestion  ;    thus  can  intermission  or  remission  in  syiaploiBsl 
explained.      The  chief  regional  symptoms  are  as  follows  in — 

(a)  Tumor   in  the   prefrontal   region.     Headache,  not  limited   ta 
frontal    region,  with   more    or   leSvS    mental    impairment    and    di\*i 
(though  this  is  not  constant  by  any  means;  and  jierhaps  a  disturlMUl»«r 
the  sense  of  smell     No  motor  or  sensory  symptoms  are  present 
The  tumor  may,  however,  grow  backward,  and  either  encroach 
motor  region  or  cause  motor  symptoms  indirectly-      Downward 
would  result  in  aphasia. 

(^t)  Tumor  in  the  motor  region.  The  early  symptoms  are  tiniiiif* 
and,  later,  panilytic.  The  former  give  rise  to  spasm,  which  is  oft«B  vetj 
localized  at  first,  possibly  in  a  few  muscles  (Jacksonian  epilepsy).  Mali 
or  less  sensory  disturbance—*',  g.  tingling  or  anesthesia — ij  fjpotfJif 
present  also,  thus  supporting  the  view  that  the  motor  cortex  i»  tdmrn^ 
sory,  Tiie  point  of  origin  and  direction  of  spread  of  the  8{iasiii  are  wnlar 
able  localizing  points,  Sooner  or  later  destruction  of  the  area  mmm 
paralysis.  We  may  have  spasm  in  one  limb,  and  monoplegia  of  tlieatfcif 
on  the  same  side.  Involvement  of  the  left  third  frontal  r«^oii  CSM0 
apliiisia. 

{(')  Tumors  in  the  parietal  lobes.  There  may  be  no  symptdcas.  Wh« 
the  posterior  part  is  involved  (angular  or  supramargtnal  gyri),  arm/ 
meet  with   word-blimlness   or   mind -blindness. 

(d)  Tumors  in  the  temporal  lobes  may  be  latent,  or  there  n»y  beii^ 
turbances  of  taste  and  smell     If  the  posterior  part  of  the  fij^t  contol*- 
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tioii  18  involved,  we  have  wo rj- deafness  or  other  psychical  disturbance  of 
hearing. 

(e)  Tniuors  in  the  occipital  lobes.  A  unilateral  tumor  produces  hemi- 
liDOpia,  while  a  bilateral  lesion  may  cause  blindness.  In  certain  ca^es, 
too,  mind-blindness  results,  or  ''  soul -blindness/'  as  it  was  at  one  time 
called. 

(/)  Tumors  of  the  corpus  csillosum  are  often  latent ;  they  may,  how- 
ever, cause  unilateral  or  bilateral  motor  symptoms.  Often  some  mental 
aberration  is  noted. 

(/;)  Tumors  of  the  corpora  quadrigemina  and  crura  may  be  considered 
together,  since  in  the  former  case  no  distinctive  symptoms  occur  when  the 
tumor  is  small ;  when  large  the  crura  w^ill  be  implicated.  In  such  Ctases 
there  will  be  oculo-motor  fjaralysis  on  the  same  side  as  the  tumor,  and 
hemiplegia  on  the  other.     Sensory  disturbances  may  occur  also. 

(A)  Tumors  involving  the  base,  when  growing  in  the  anterior  fossa, 
give  rise  to  exophthalmos,  ilisturbances  of  smell  an<l  vision,  and  possibly 
to  mental  impairment.  When  in  tlie  middle  fossa  the  symptoms  are 
chiefly  those  of  involvement  of  the  third  and  fifth  nerve,  consisting  of 
ptosis  and  other  oculo-motor  symptoms  and  facial  neuralgia.  When  the 
tumor  involves  the  pituitary  gland,  amblyopia  or  amaurosis  and  frontal 
headache  occur.  Tumors  have  been  found  in  this  region  in  cases  of 
acromegaly.  When  in  the  posterior  fossa,  facial  neuralgia,  neuro-paralytic 
ophthahnia,  or  seventh  or  eighth  nerve-involvement  and  crossed  hemi- 
plegia are  met  with. 

(/)  Tumors  in  or  about  the  basal  ganglia,  if  quite  small,  cannot  be 
diagno.sed.  W^hen  of  larger  size  they  cause  hemiplegia  and  sensory  dis- 
turbances by  pres.sure  upon  the  internal  capsule,  and  hemianopia  by  pres- 
sure on  the  o]>tic  radiation.  They  may  also  cause  obstniction  and  conse- 
quent distention  of  the  ventricles  (internal  hydrocephalus). 

ij)  Tumors  in  the  cerebellum  may  be  latent.  They  give  rise  to  most 
marked  symptoms  when  the  growth  is  in  the  middle  lohe.  In  such  cases 
headache,  vomiting,  vertigo.,  and  ataxy  are  pronounced.  The  gait  is  of  a 
reeling  or  staggering  character,  and  there  is  a  tendency  to  fall  in  some 
particular  direction — forward,  backward,  or  to  one  side.  In  addition 
there  may  occur  optic  neuritis,  disturbances  of  vision,  pain  and' stiffness 
in  the  cervical  region,  and  possibly  deafness, 

(k)  Tumors  in  the  pons  and  me<lulla  give  rise  to  cranial  nerve-leaions, 
with  or  w  ithout  hemiplegia ;  also  to  sensory  disturbances,  and  when  ex- 
tensive they  may  by  pressure  cause  cerebellar  symptoms.  Tumors  in  the 
medulla  may  cause  cardiac  or  respiratory  fjiilure. 

It  is  often  important  from  a  surgical  point  of  view  to  ascertain  whethef 
the  growth  is  cortical  or  subcorticnL  No  ahsolute  means  of  doing  this 
exists,  though  Seguin  has  forinulated  a  fair  working  rule^ — viz.  when 
localized  clonic  spasm  occurs,  followed  in  some  ciises  by  epilepsy  (this 
primary  spasm  Seguin  has  termed  the  **  signal  symptom  *'),  and  later  by 
paralysis,  with  local  pain  and  tenderness  and  increased  local  cerebral  tem- 
perature, a  cortical  lesion  is  nnjst  likely.  On  the  other  hand,  when  the 
spasm  is  tonic,  particularly  if  widespread — involving  one  side,  for  instance 
' — and  when  the  local  pain  ami  tenderness  are  slight  or  absent,  and  the 
cranial  temperature  normal,  the  lesion  is  more  apt  to  be  subcortical. 

Course. — Many  cases  nin  a  very  chronic  coui'se.     Others  may  have 
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existed  months  or  years  without  symptoms,  and  then  develop  saddenlj, 
owing  to  hemorrhage,  thrombosis,  or  acute  softening  about  the  tumor. 
Either  improvement  may  take  place  or  the  case  may  speedily  progress  to 
a  fatal  termination. 

Diagnosis. — The  general  symptoms  are  usually  sufiBcient  to  warrant 
a  diagnosis.  The  gradual  onset  and  progressive  character  without  fever 
in  the  apparent  absence  of  any  etiologic  factor,  are,  a8  a  rule,  enough  to 
indicate  that  a  tumor  is  present,  while  its  location  can  only  be  detenuioiMl 
by  the  focal  symptoms. 

The  prognosis  is  always  grave.  "Syphilitic  growths  arc  almost  the 
only  kind  in  which  some  gleam  of  hope  may  be  extended,  and  this  onlj 
very  rarely ;  tubercle  may  recover  by  the  growth  becoming  encapc:ulat<fd 
and  calcified.  Nothing  can  be  said  as  to  the  possible  duration  of  life. 
Several  years  may  elapse  between  the  appearance  of  the  symptoms  and 
their  fatal  termination,  or  death  may  occur  suddenly. 

Treatment. — In  any  case  recourse  should  be  had  to  mercury  and 
the  iodids,  and  this  treatment  should  be  pushed,  since  it  will  certainly 
benefit  syphilitic  cases,  and  it  is  believed  to  be  of  some  value  even  in  the 
non-syphilitic.  Other  symptoms  should  be  met  as  they  arise.  The 
question  of  operation  must  be  considered  where  medical  measures  have 
proved  of  no  avail.  Macewen  and  Horsley  in  Great  Britain  and  Keeo 
in  this  country  have  pointed  out  its  justifiability,  and,  while  it  is  admit- 
tedly le  dernier  ressart^  the  following  table  of  Dr.  R.  B.  Newton,  taken 
from  Gray,  shows  the  comparatively  large  percentage  of  recoveries : 

Total  number  of  operations  for  tumor  to  Sept  16, 1892 110 

Times  failed  to  remove  the  growth  when  found 6 

Times  tumor  not  found  at  point  of  operation 15 

Times  trephined  or  operated  for  relief  of  pressiue 7 

Recoverea  after  removal  of  tumor 63 

Number  of  deaths 42 

Percentage  of  mortality 3*j^ 


CHBONIO  HTDROOEPHALUS. 

This  affection  is  divided  into  external  and  internal  hydrocephalos. 

EXTERNAL  HYDBOCBPHAI.n8. 

Pathology. — When  the  skull  is  opened  the  bone  is  usually  found 
to  be  thin ;  the  dura  is  normal ;  the  arachnoid  is  lifted  from  the  ."^urfarv 
of  the  cortex  by  a  considerable  accumulation  of  clear  fluid  of  low  *peci6c 
gravity ;  the  convolutions  may  be  somewhat  flattened,  and  the  cortex 
slightly  thinned.  Upon  microscopic  examination  no  changes  are  found 
in  the  brain-substance.  Sometimes  the  effusion  is  general ;  sometimes  it 
is  sacculated.  In  a  case  of  epilepsy  with  very  marked  neuropathic  hered- 
ity, upon  which  I  recently  performed  an  autopsy,  two  large  subarachnoid 
cysts  were  found  beneath  the  temporal  lobes,  and  smaller  cyst*  in  other 
parts  of  the  brain,  flattening  or  separating  the  convolutions. 

Btiology. — External  hydrocephalus  may  depend  upon  a  congenital 
smallness  of  the  brain  or  upon  a  congenital  enlarg:ement  of  the  skull 
The  space  between  the  brain  and  the  bone  is  filled  oy  an  excess  of  sob- 
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arachnoid  fluiil  {vacuum  droptif/),  or  there  may  be  a  wasting  of  the  brain, 
such  as  occurs  iri  uiti  a^e  or  in  chronic  cacbeclic  conditions. 

The  symptoms  depend  upon  the  form.  In  cases  in  which  there  is 
hypoplasia  of  the  brain  or  in  which  the  bnihi  hus  wiusted,  no  pressure- 
symptoms  are  present.  All  the  manifestations  are  purely  psycliic  in  na- 
ture, and  similar  to  those  of  mii-rfK'ephait/  or  igenili'  dementia.  In  cases, 
however,  in  which  the  cranium-cavity  is  abnormally  large,  it  is  probable 
that  the  real  cause  resides  in  a  congenital  excess  of  subarachnoid  flu  id. 

The  prognosis  is  gloomy  ;  nevertlieless,  it  is  possible  that  the  disease 
maj  undergo  spontaneous  cure  as  a  result  of  rupture  into  the  nasal  fossa. 

The  treatment  is  the  same  as  for  the  internal  variety  [vide  infra), 

INTERNAL  HYDROCEPHALUS. 

This  is  a  condition  in  which  one  or  more  of  the  ventricular  cavities  of 
the  brain  are  distended  by  the  cerebro-spinal  fluid.  In  the  eoniietiital 
form  and  in  that  occurring  in  early  childhood,  this  is  associated  with  more 
or  less  enlargement  of  the  skull.  In  the  later  acquired  form »  the  cranium 
does  not  vield  so  readily,  and  the  enlargement  does  not  exist  or  is  slicrht. 

The  pathology  of  the  condition  varies  with  its  nature.  In  the  con- 
genital forms,  upon  opening  the  head  the  skull  is  found  to  be  thin.  The 
fontanels  and  sutures  are  either  still  open  and  connected  only  by  a  mem- 
brane, or  closed  by  Wormian  bones.  The  dura  may  he  thickeued,  hut 
usually  is  normal ;  the  subsitance  of  the  brain  is  slightly  softened — although 
thin  ia  not  invariably  the  case — and  very  much  ihinned.  This  thinning  is, 
as  a  rule,  particularly  noticeable  in  the  corpus  callosum  and  commissures, 
which  may.  indeed,  either  be  torn  apart  or  com|iletely  atrophied.  The 
enlargement  ordinarily  affects  the  two  lateral  ventricles,  the  third  ventri- 
cle, and  the  aqueduct  as  far  as  its  entrance  into  the  fourtli  ventricle, 
which  is  commonly  less  involved  than  the  other  cavities.  The  ependyma 
is  sometimes  smooth,  but  more  often  shows  small  projections,  which,  ac- 
cording to  Virchow,  are  composed  of  brain-substance,  hut  in  some  cases 
are  due  to  proliferation  of  the  glia  tissue  beneath  the  ependyma.  The 
enlargement  may  not  be  uniform.  If  due  to  obstruction  of  the  foramen 
of  Monrcs  one  or  both  lateral  ventricles  are  usually  enlarged,  whilst  the 
third  ventricle  either  remains  of  normal  size  or  is  diminished.  If  due  to 
enlargement  of  the  pineal  gland,  the  aqueduct  does  not  show  the  funnel- 
shaped  distention.  Another  cause  upon  wliich  considerable  weight  has 
been  laid  is  the  closure  of  the  transverse  fissure  between  the  cerehellum 
and  medulla.  The  quantity  of  iiuid  may  be  enormous,  as  much  as  4  or 
5  liters  (5  or  6  quarts)  having  been  recorded.  The  thinning  of  the  brain- 
substance  is  also  remarkable  when  one  consirlers  that  a  cerebrum  />  njra. 
(^  in.)  in  thickness  is  apparently  able  to  perform  a  large  proportion  of  its 
ordinary  psychic  functions.  The  atrophy  seems  to  aifect  parti cidarly  the 
white  suhstance,  especially  the  myelin-sheaths. 

In  ca.ses  of  the  acffuired  fonn,  unless  they  occur  early  in  life,  the  en- 
largement of  the  skull  is  not  very  noticeable ;  the  substance  of  the  brain 
shows  considerable  softening  ;  the  ventricles  are  moderately  enlarged, 
and,  particularly  in  the  chronic  forms  due  to  tuberculosis,  are  consider- 
ably roughened.  The  most  pronounced  cases  are  those  that  occur  when 
there  is  a  tumor  in  the  occipital  fossa  which  compresses  the  veins  of  Ga- 
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len.  In  these  cases  the  accumulation  of  liquid  is  slower,  the  brmiii  jieUi 
more  gradually  to  pressure,  and  the  dilatation  is  more  pronounced.  Ordi- 
narily, there  is  considerable  flattening  of  the  convolutions.  In  a  few  of 
these  cases  inflammatory  changes  in  the  ependyma  have  led  to  ptrtiil 
obliteration  of  the  ventricles,  particularly  in  the  anterior  horns  or  the  lit- 
eral ventricles.  Occasionally  also  banck  of  organized  lymph  may  am 
the  ventricles  in  various  directions ;  the  liquid  is  of  higher  specific  gnr- 
ity  and  contains  more  albumin  than  in  the  non-inflammatory  varieties. 

The  etiology  of  the  congenital  form  is  unknown,  though  the  &et 
that  it  frequently  occurs  in  several  children  of  the  same  family  has  le<lti 
the  supposition  that  it  is  dependent  upon  some  hereditary  influence,  li 
some  cases  it  has  been  referred  to  emotional  disturbances  suflfered  bj  tk 
mother  during  pregnancy,  and  in  still  other  cases  an  anatomic  foandt- 
tion  has  been  discovered,  such  as  enlargement  of  the  pineal  gland  Iti 
generally  supposed  that  the  immediate  cause  is  chronic  ependymitis. 

The  acquired  form  is  usually  secondary  to  inflammatory  conditkv 
(particularly  meningitis)  or  to  brain-tumor.  Some  cases,  however,  oecv 
in  childhood,  that  are  apparently  not  due  to  either  of  these  causes. 

Symptoms. — The  most  characteristic  appearance  in  congenital  kr- 
drocephalus  is  the  globular  enlargement  of  the  head.  Upon  palpttioi 
the  fontanels  are  found  to  be  still  patulous  and  usually  bulging,  and  tk 
sutures  are  open.  The  head  is  usually  so  heavy  that  it  cannot  be  Ul 
upright,  but  falls  over  backward  or  to  one  side.  The  face  appears  pt- 
portionately  very  small.  Motility  is  usually  disturbed,  the  legs  are  sptf* 
tic,  and  the  child  either  does  not  learn  to  walk  at  all  or  only  long  after  tk 
usual  time.  There  are  sometimes  choreic  movements  of  the  upper  ei* 
tremities.  The  eyes  frequently  show  nystagmus  and  conjugate  deTiatica 
and  often  there  is  either  choked  disk  or  atrophy  of  the  optic  nerrt 
Fischer  has  described  a  systolic  murmur  that  can  be  heard  if  the  strtfco- 
scope  is  placed  over  the  anterior  fontanel.  Its  cause  is  unknown.  C«- 
vulsive  attacks  are  common  ;  they  are  epileptic  in  type  and,  as  a  mi*. 
ultimately  cause  death.  Intelligence  is  usually  considerably  impairei 
and  sometimes  the  children  are  idiots ;  more  often  they  merelv  show  re- 
tardation of  intellectual  development.  Occasionally — and  this  eren  jd 
the  most  pronounced  cases — the  intelligence  is  well  preserved.  HeiK<k 
records  the  case  of  a  boy  three  years  of  age  whose  head  was  75  cm.  (i^^ 
in.)  in  circumference,  and  who  could  speak  both  French  and  Germ« 
Ordinarily,  the  children  are  quiet  and  apathetic,  but  they  may  be  qaef»- 
lous.  Nutrition  is  commonly  seriously  disturbed,  the  children  S4>meti!Kf 
exhibiting  pronounced  cachexia.  They  may,  however,  be  well  nourifb*^ 
and,  to  a  certain  degree,  vigorous.  The  symptoms  of  the  chronic  fona 
in  adults  are  those  of  brain-tumor  without  focal  symptoms. 

The  diagnosis  is  ordinarily  very  ea.^y.  Careless  observation  nij 
lead  to  confusion  with  rachitis,  but  the  square  shape  of  the  head  an«l  ib* 
]>reseiK'o  of  othrr  rachitic  deformities  in  the  skeleton  should  It-ad  !•»> 
jiroinjit  rec'o;:nitii>n  of  the  true  nature  of  the  case. 

The  prognosis  is  extremeh  unfavorable,  the  majority  of  the  chiMrrt 
dying  about  the  fifth  year.  A  few  cases,  however,  may  live  until  th<7 
reach  young  adult  life,  and  still  fewer  apparently  recover  entirelv. 

Treatment  is  of  course  difficult.  Potassium  iodid  and  mercurr  hiw 
been  employed  without  much  beneficial  effect.  Cod-liver  oil  mav  be -▼irffl 
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to  Stimulate  nutrition,  and  purgatives  occasionally  relieve  pressure-symp- 
toms temporarily.  Among  the  mechanical  procedures  constant  pressure 
upon  the  bead  seems  the  most  valuable.  This  can  be  obtained  by  means 
of  strips  of  adliesive  plaster  or  by  the  application  of  an  elastic  band. 
Tapping  the  ventricles  is  occasionally  followed  by  temporary  improve- 
ment, but  is  always  dangerous.  More  satisfactory  is  probably  the  lum- 
bar  puncture  recommended  by  Quincke*  If  convulsions  develop,  they 
should  be  combated  by  bromids  and  purgatives. 


SOLEROSIS  OF  THE  BRAIN. 

This  occurs  either  as  a  distinct  process  (neurogliar  hypertrophy),  such 
as  is  seen  typically  in  insular  sclerosis,  or  as  an  ordinary  connective-tissue 
or  interstitial  overgrowth.  The  former  occurs  in  insidar  sclerosis  as  stated, 
also  in  syringomyelia  ami  hereditary  ataxy.  The  latter  is  met  with  in 
areas  in  which  the  nervous  tissue  has  been  destroyed,  no  matter  what  the 
cause.  It  occurs,  therefore,  in  botli  primary  and  secondary  degeneration. 
The  sclerotic  areas  vary  in  size  from  very  small  and  even  microscopic 
pla(|ues  to  large  and  widely-diffused  ones.  These  scleroses  have  been  con- 
sidered under  the  respective  diseases  to  which  they  give  rise. 


GENERAL  PARALYSIS  OP  THE  INSANE. 

{Gtnerol  ParestM;  Demmtm  Faralytica.) 

Definition. — A  chronic  disease  involving  both  the  cerebrum  and  the 
meninges,  and  cliaracterized  by  a  gradual  loss  of  power,  tremors,  and  pro- 
gressive mental  decay. 

Pathology.^ — The  intima  and  adventitia  of  the  blood-vessels  undergo 
pniliterative  changes,  and  the  perivascular  spaces  are  dilated  and  contain 
an  excessive  quantity  of  fluid,  also  cellular  elements.  Oblitcrative  enilar- 
teritis  occurs  also.  Atrophy  and  degeneration  of  the  cerebrum  are  met 
with,  chiefly  involving  the  cortex,  particularly  that  of  the  frontal  or  pari- 
etal regions  and  the  anterior  b*isal  region.  The  ventricles  are  dilated  and 
the  ependyma  is  granular.  The  membranes  are  thickened  and.  opafjue, 
and  adherent  to  the  surface  of  the  convolutions,  so  that  the  cortex  is  torn 
upon  their  removal.  Hemorrhage  may  take  place  into  the  subdural 
spaces,  and  may  vary  in  amount  from  a  mere  stain  to  the  formation  of 
a  pseudo- membrane. 

Secondary  sclerotic  and  descending  degenerative  changes  may  be  found 
in  the  cord  in  some  cases. 

Etiology. — The  condition  occurs  more  frequently  in  mt-u  thun  in 
women,  and  usually  between  the  thirtieth  and  fiftieth  years.  Business  or 
domestic  troubles,  and,  in  fact,  great  anxiety  of  mind  from  any  cause,  also 
venereal  or  alcoholic  excesses,  serve  more  or  less  directly  to  induce  the 
disease.     Trauma  and  heredity  play  but  a  minor  part. 

Sjmiptoins. — The  prodromal  stage  may  last  for  months  or  even  years. 
The  symptoms  are  both  mental  and  physical,  either  of  which  may  appear 
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first  and  exist  alone  for  some  time,  or  they  may  be  contemporiBeoiis  a 
point  of  onset.  As  a  rule,  some  alteration  in  the  character  and  demeuwr 
of  the  patient  is  the  first  evidence  of  the  trouble.  The  patient  eoSm 
from  insomnia  and  is  generally  restless,  as  well  as  incapable  of  sustuDed 
effort.  He  will  be  forgetful  and  perhaps  careless  where  he  was  fonDerij 
careful  and  attentive.  He  may  be  morally  perverted.  The  ego  will  figwe 
prominently  in  his  sayings  and  doings.  Among  the  physical  sipi 
are  frequent  twitchings  and  tremors  of  the  facial  muscles,  particaldr 
of  those  about  the  mouth  and  the  tongue.  Tremors  of  the  hand  u) 
arm  seriously  interfere  with  writing ;  the  speech  is  thick,  blurred,  ui 
hesitating ;  and  the  pupils  are  frequently  unequal  and  fail  to  react  toligk 
These  symptoms  extend  over  a  variable  period,  with  one  or  more  rmt 
sions  as  a  rule,  and  sometimes  with  a  complete  intermission  and  an  f- 
parent  cure.     Sooner  or  later,  however,  the  next  stage  develops. 

Stage  of  Mania  or  Melancholia. — The  symptoms  of  this  stage  ir 
superadded  to  those  of  the  first,  which  by  this  time  have  grown  gT^lab 
more  pronounced ;  loss  of  power  usually  is  already  a  prominent  feina 
Acute  outbreaks  of  mania  are  most  commonly  met  with,  and  are  chai» 
terized  by  a  most  remarkable  prodigality  of  thought  and  speech.  Tk 
patient  believes  himself  to  be  possessed  of  enormous  wealth  or  of  p* 
rank  and  power.  He  is  boisterous,  sleepless,  and  constantly  and  wcu^ij 
engaged  in  pursuing  his  extravagant  ideas.  In  other  cases  this  delvii 
of  grandeur  (expansive  delirium)  is  absent  and  the  patient  is  melaDchtk 
This  is  especially  apt  to  be  the  case  if  his  physical  condition  is  lowered 
by  some  intercurrent  disease.  Remissions  of  all  these  symptoms  aretf 
rarely  met  with.  Whether  the  prevailing  type  be  that  of  mania  or  noAi' 
cholia,  paroxysms  of  terror  may  occur  from  time  to  time,  or  mania  tJiict 
pression  may  alternate.  Epileptiform  or  apoplectiform  attacks  occur,  d 
lowed  by  paralysis.  In  the  large  majority  of  cases  the  mental  decaji 
progressive,  until  finally  complete  fatuity  is  reached  ;  the  patient  then  'w- 
comes  bedridden,  bladder  and  rectal  symptoms  develop,  and  posj^ibly  l«*i- 
sores.     Death  results  from  exhaustion  or  from  some  intercurrent  di<eis<. 

Diagnosis. — This  is  always  difficult,  and  it  is  often  inipas>illt  lo 
diagnose  the  disease  in  the  earliest  stages,  particularly  when  the  arLiil 
phenomena  alone  exist.  The  slight  change  of  character  and  the  -^^ 
sional  outbursts  of  temper  or  unrestrained  jollity  may  be  reganir»i  if 
mere  moods  more  or  less  directly  dependent  upon  the  daily  routine.  ^V:ra 
to  these  symptoms  are  added  the  tremor,  the  defects  of  speeih.  tht-  :- 
equality  of  the  pupils,  and  paresis,  the  clinical  picture  gradually  a5?i.!:j^ 
definite  shaj)e,  and  ofttinies,  long  before  expansive  delirium  or  mt-laiicL- •» 
develops,  a  positive  diagnosis  is  made.  The  diseases  with  which  it  is  n.*^ 
likely  to  be  confounded  are — (1)  DUaeminated  sclerosis^  (2)  Pard}y$a 
agitans,  and  (3)  Cerebral  si/philis. 

(1)  In  disseminated  sclerosis  the  mental  symptoms  are  even  !€■:!*'>-- 
trusive  in  the  earlier  stages,  the  first  evidence  of  the  disease  bein^  f«an^^ 
in  the  lower  extremities.  The  tremor  too  is  volitional,  the  speech  i?  ^*^a^ 
niiig,  and  nystagmus  is  present.  The  reflexes  are  exaggerate<i,  anti  iltrt 
may  be  spasticity.     Mental  phenomena  generally  develop   later. 

(2)  In  paralysis  agitans  there  are  freriuently  no  mental  change?,  mi 
in  any  case  they  consist  of  nothing  more  than  dulness.  The  chanicten<:f 
attitude  and  gait ;   the  tremor  wlien  at  rest,  which  sometimes  ce^s^  ^b 
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movement ;  the  speech,  whiqh  is  hesitating  at  first,  then  hurried ;  the  high- 
pitched  voice;  the  absence  of  pupillary  changes, — all  mark  paralysis 
digitans.     Remissions  are  uncommon. 

(3)  Cerebral  si/philis  may  also  simulate  paretic  dementia.  The  differ- 
ential diagnosis  is  comparatively  easy  in  most  cases,  however,  and  particu- 
larly if  the  early  history  can  be  obtained.  In  cerebral  syphilis  the  tremor 
may  or  may  not  be  present,  but  no  speech-defect  occurs ;  epileptiform  at- 
tacks are  common  (usually  petit  mal  or  Jacksonian),  and  attacks  of  head- 
ache are  frequent  and  usually  severe.  The  condition  often  passes  into 
dementia,  and  then  closelv  resembles  general  paresis. 

The  prognosis  is  gloomy,  and  recovery  very  seldom  occurs.  The 
tendency  is  toward  a  fatal  termination  in  from  two  or  three  to  fifteen 
years. 

Treatment. — Drugs  are  of  no  value  in  a  curative  sense,  except  in 
those  cases  that  are  due  to  syphilis,  when  the  iodids  must  be  pushed. 
Bromids,  morphin,  chloral,  or,  still  better,  sulfonal  or  trional,  may  be. 
used  in  combating  the  insomnia  and  attacks  of  delirium.  These  cases, 
cannot  be  properly  cared  for  at  home  ;  indeed,  their  removal  to  an  asylum 
is  generally  imperative.  The  tendency  to  bed-sores  must  not  be  forgot- 
ten, and  continuous  rest  in  bed  must  therefore  be  postponed  as  long  as 
possible. 


CEBEBRAI4  PALSIES  OF  CHILDHOOD. 

Definition. — This  includes  hemiplegia,  the  birth-palsies  of  Gowers 
(diplegia),  and  paraplegia,  each  being  charaterized  by  a  particular  palsy, 
and  in  certain  cases  with  rigidity,  and  all  showing  more  or  less  men- 
tal defect. 

1.  Hemiplegia. — Pathology, — Practically  nothing  is  known  of  the 
early  changes  that  take  place  in  most  of  these  cases.  They  are  essen- 
tially chronic,  and  do  not  reach  the  autopsy-table  until  late  in  the  disease. 
A  minority  of  cases,  due  to  some  vascular  disturbance— embolism,  throm-r 
bosis,  or  hemorrhage — may  be  clear  enough.  The  others  have  been 
ascribed  to  some  one  of  the  following  lesions :  (1)  Polio-encephalitis  of 
Striimpell,  who  advances  the  view  that  there  is  an  acute  inflammation  of 
the  motor  cortex  similar  to  that  of  the  motor  cells  of  the  anterior  horns. 
This  lacks  anatomic  confirmation,  however,  and  his  view  is  not  seriously 
entertained  to-day.  (2)  Congenital  encephalitis  of  Virchow,  believed  by 
him  to  be  an  interstitial  inflammation,  with  the  formation  of  yellowish 
bodies  in  the  white  substance,  due  to  the  deposition  of  fatty  granules. 
(3)  Meningo-encephalitis,  with  opacity,  thickening,  and  adherence  of  the 
tnembranes.     The  later  changes  are  as  follows  : 

(a)  Atrophy  or  Hypertrophy  and  Sclerosis. — The  sclerotic  areas  vary 
from  small  plaques  to  extensive  regions,  involving  even  the  entire  cortex 
of  one  hemisphere.  They  are  hard  and  firm,  and  in  the  hypertrophic 
variety  stand  out  beyond  tli£  normal  tissue-line.  The  blood-vessel  walls 
generally  show  proliferative  changes,  and  the  membranes  are  generally 
thickened  and  adherent,  though  in  some  cases  they  show  very  little  if  any 
change. 
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(6)  Porencephalia. — This  condition,  first  described  by  HeechI  in  1859, 
is  etiologically  very  obscure.  Among  the  causes  said  to  giTe  rise  to  h 
are  arrest  of  development,  vascular  disturbances,  encephalitis,  and  hydro- 
cephalus. It  consists  of  a  loss  of  cerebral  substance,  cysts  of  Taiiov 
kinds  extending  into  the  brain-substance  and  reaching  even  to  the  TOh 
tricles.  An  entire  hemisphere  may  sometimes  be  wanting,  and  the  cn> 
nium  is  sometimes  distorted. 

Htiology. — Enough  has  been  said  to  indicate  the  uncertaint?  ai  ti 
the  cause  of  this  condition.  Many  cases  are  congenitaU  and  the  hip 
majority  develop  within  the  first  three  years  of  life.  There  mavbei 
history  of  dystocia,  with  or  without  the  use  of  forceps.  Cerebri  tm- 
matism  and  the  infectious  diseases  are  cited  as  having  a  more  or  lessdiM 
etiologic  relationship. 

Symptoms* — In  many  cases  the  symptoms  are  similar  to  those  itf 
with  in  hemiplegia  of  adults.  Without  premonitory  symptoms  a  lostf 
consciousness  develops  suddenly ;  in  other  cases  local  or  general  coiiri^ 
sions  precede  the  unconscious  period ;  while  in  still  another  groop  (» 
sciousness  is  never  lost.  Fever  is  always  present,  but  does  not  go  akii 
102''  F.  (SS.S""  C).  The  hemiplegia  may  be  of  gradual  onset,  tlm^ 
usually  it  is  found  to  be  quite  pronounced  when  consciousness  mum 
The  face  is  generally  not  involved,  and  even  when  it  is  implicated  Ai 
upper  parts  (eyelids  and  forehead)  escape.  The  right  side  is  aftclri 
most  frequently,  and  the  upper  extremity  to  a  greater  extent  thu  it 
lower.  Just  as  we  see  in  adults,  so  it  is  in  children.  The  parmlvfis  m 
clear  up  in  a  few  days,  leaving  little  or  no  trace  behind,  the  rule  bcof 
for  the  leg  to  recover  first.  The  arm  may  or  may  not  recover.  WW 
permanent  damage  is  done  the  muscles  waste,  though  usually  bm  litdt 
Neither  sensory  nor  electric  changes  occur.  The  reflexes  are  incmiil 
and  spasticity  may  develop  {hemiplegia  spastica  cerebralis  of  Heioel 

These  children  are,  as  a  rule,  mentally  deficient,  varying  from  ib: 
may  be  regarded  merely  as  stupidity  to  idiocy  or  imbecility.  Speech  dij 
not  be  acquired  until  late  or  not  at  all.  It  is  probable,  too,  that  thecal* 
of  ''  idio<:^lossia  "  and  congenital  speech-defect,  first  described  by  IIid*i«. 
belon<i:  to  this  category. 

Various  forms  of  post-hemiplegic  movements  are  quite  common.  Tit* 
may  be  tremors,  choreiform  inovoiuents,  or  athetosis,  and  about  hJt  ■: 
these  children  develop  epilepsy.  Occasionally  the  latter  is  Jacks<iiiiiii  i 
type ;  usually,  however,  it  is  petit  mal  or  grand  mal, 

'1.  Diplegia,  Birth-palsies,  and  Paraplegia. — These  conditions  ^ 
described  together,  since  they  have  the  same  pathologic  substrnt-a 
They  are  characterized  by  double  hemiplegia  or  paraplegia,  increaM-i  :•- 
flexes,  often  by  spasticity,  preservation  of  sensation,  and  a  lack  of  mtLi 
development.  While  hemiplegia  may  or  may  not  be  congenital,  tlfl* 
cases  of  coii;:enital  spastic  paraplegia  (or  ''  Little's  disease,"  as  it  is«'Ct^ 
times  called  after  an  orthopedic  surgeon,  one  of  the  earliest  writers  m«i 
it)  always  date  from  birth,  though  the  condition  may  not  be  reo^sn^-i*"- 
until  months  later.  Probably  most  cases  result  from  meningeal  Leit^- 
rhage,  due  to  the  use  of  forceps  or  other  injury  at  birth,  as  pointeii  <■ 
by  Sarah  J.  McNutt,  or  perhaps  to  a  previous  meningo-encephalirtf.  A* 
ail  events,  whatever  the  earlier  changes  be,  the  later  ones  are  th'*«e  • 
atrophy  or  porencephalia.     Van  Gehuchten  has  publisheil  some  mten< 
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ing  papers  recently  on  this  type  of  infant ilo  palsy.     His  conclusions  are 

that  it  is  met  with  most  frequently  in  children  born  prematurely,  no  mat- 
ter whether  the  labor  be  it  difficult  one  or  not*  He  calls  attention  to  the 
fact  that  at  tbi.^  early  statue  the  jiyramidal  tracts  are  non-medullated,  and 
therefore  unable  to  functionate  normally.  The  pons -^cerebellar  pathway 
is  the  first  to  myelinate,  the  last  being  the  fibers  of  the  direct  motor  path- 
way, which  become  medullated  frora  above  downward  ;  hence  those  to 
the  lumbar  and  sacral  region  are  last  of  alb  and  may  never  become  cov- 
ered* This  is  in  keeping  with  our  clinical  findings.  The  palsy  may  dis- 
appear from  the  face,  then  from  the  upper  extremities,  and,  finally,  or 
perhaps  not  at  alb  from  the  lower  extremities. 

SytnptOtns*— In  some  C4ises  a  history  of  convulsions  with  febrile 
attacks  is  obtained;  in  others  nothing  abnormal  is  observed  until  the 
child  commences  to  walk  an<l  to  try  to  use  its  arms  in  a  definite  manner. 
The  limbs  will  be  found  more  or  less  rigid,  and  in  a  few  eases  the  face-, 
head-,  and  neck-muscles  will  be  affected.  The  reflexes  will  be  increased, 
though  sensation  is  generally  unchanged.  The  mental  condition  is  almost 
always  very  poor*  Various  grades  of  spasmodic  incoordination  are  met 
with  ;  also  choreiform  movements  and  athetosis. 

The  diagllOSiS  \^  not  difficult  if  we  can  obtain  a  definite  history  ;  other- 
wise it  may  he.  Tlie  absence  of  electric  changes  will  serve  to  differentiate 
it  from  anterior  polio-myelitis. 

Prognosis, — The  extent  an<l  degree  of  paralysis  and  the  character 
of  the  mental  change  are  important  aids  in  forming  a  prognosis*  Taken 
as  a  wliole,  the  outlook  is  not  particularly  bright  in  any  ciise. 

Treatment. — Apart  from  the  treatment  of  the  early  convulsions, 
which  must  be  promptly  met  by  hot  mustard  baths,  enemata,  purgatives, 
and  the  bromida,  little  can  be  done.  ^lassage  and  faradization  may  be 
tried.  In  view  of  the  results  of  operative  measures  these  are  nn justifiable, 
nor  could  we  expect  to  gain  muclu  if  anything,  owing  to  the  nature  of 
these  cases.  Careful  and  systematic  training  is  of  great  importance,  for, 
while  some  remain  irabet^iles,  others,  though  very  slow  to  learn,  ultimately 
reward  the  patience  of  the  teacher. 


ACUTE  DET.TRItJM. 

{Aade  BeUrmts  Mania;  Tifpho-mama ;  Actdt  PeneticephdUitU ;  SelTjt  Mania,) 

Definition, — An  acute  maniacal  delirium  associated  with  hall  urina- 
tions, witti  a  febrile  course,  of  limited  duration,  and  of  grave  prognosis. 

Pathology* — Acconiing  to  older  writers,  lesions  were  not  found  in 
the  brain,  but  more  accurate  methods  and  microscopic  research  liave 
shown  that  minute  pericapillary  hemorrhages  are  almost  invariably  present* 
In  addition  to  these  there  are  usually  degenerative  changes  in  the  ganglion- 
cells.  Often  injection  of  the  pi  a  and  minute  hemorrhages  into  the  gray 
matter  may  be  observed  with  the  naked  eye.  Cramer  has  recently  re- 
ported a  case  in  which  the  pericapillary^  spaces  of  the  brain  were  filled 
with  mononuclear  leukocytes,  surrounding  which  were  recent  hemor- 
rhages; he  also  noted  the  fact  that  the  ganglion-cells,  instead  of  ex- 
hibiting normally-formed  chromophilic  bodies,  were  filled  apparently 
with  fine  dust. 
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Htiology. — The  disease  occurs  in  either  sex  with  aboat  equl  bt- 
quency.  Predisposing  conditions  are  neuropathic  heredity,  nenroiu  dis- 
position, the  presence  of  other  nervous  diseases,  particularly  nearastheiUA 
and  epilepsy,  alcoholic  or  sexual  excesses,  and  severe  prolonged  anxiety. 
It  has  been  supposed  (Hertz)  that  abnormal  narrowness  of  the  jofniW 
canal,  which  has  been  noted  in  several  cases,  bears  some  etiolofrx 
relation  to  it.  It  frequently  occurs  apparently  as  the  immediate  mnii 
of  menstruation,  parturition,  injuries  to  the  head,  sunstroke,  acute  infiw- 
tious  diseases,  particularly  pneumonia  and  typhoid  fever,  and  it  mij 
develop  in  the  course  of  chronic  mental  diseases.  Occasionally,  however. 
it  appears  to  arise  without  any  definite  cause. 

Symptoms. — The  disease  usually  commences  with  certain  indeiiBiti 
prodromes.  These  consist  of  restlessness,  associated  either  with  mebi- 
cholia,  preoccupation,  or  anxiety.  The  intelligence  becomes  distincth 
decreased ;  the  patient  loses  appetite,  is  constipated,  and  commenctf  ft 
emaciate.  During  sleep  unpleasant  dreams  or  nightmares  almost  inran- 
ably  occur.  Sometimes  there  is  a  sense  of  impending  mental  disordo. 
This  period  gradually  changes  to  one  of  defiance,  whicli  perhaps,  ereB  a 
the  prodromal  stage,  may  lead  to  violence  and  injury  to  those  in  the  iidfl- 
borbood.  The  prodromal  stage  rapidly  passes  to  acute  delirium,  in  wbck 
two  steps  may  be  recognized — excitation  and  collapse.  The  excisri 
stage  commences  suddenly ;  there  is  great  confusion ;  the  patient  eji* 
lates  disconnected  sentences  or  words  or  even  syllables.  There  is  grae 
anxiety,  and  even  fear,  and  the  patients  exhibit  intense  excitement,  n^ 
fering  very  often  with  delusions  of  persecution  by  their  environment,  iii 
nearly  always  having  hallucinations,  either  of  sight  or  sound.  Often  their 
minds  are  occupied  by  some  subject  that  had  previously  caused  them  grctf 
anxiety  ^-either  disgrace,  business,  or  other  misfortune.  The  niinii 
is  often  dangerous  ;  indeed,  it  is  likely  that  the  disease  known  as  "  rai- 
ning amuck  "  in  the  Malay  Peninsula  is  simply  one  of  the  forms  of  anitf 
delirium.  The  patient  soon  becomes  extremely  restless,  thn.»ws  him^^i 
from  one  side  of  the  bed  to  the  other,  and  makes  efforts  to  rise  and  t•^cafr 
from  the  room.  The  tongue  is  dry,  the  pulse  rapid  and  weak.  PetccLur 
may  aj)pear  upon  the  skin,  and  there  is  nearly  always  more  or  less  fevt*:. 
not  rarely  risin<2;  to  lOf)^  (40.5°  C.)  or  even  more.  Rapid  eniaciatiun  *u[*r- 
venes.  There  are  all  the  objective  symptoms  of  irritation  of  the  bni:n— 
mvosis  and  increased  reflexes,  and  often  hyperesthesia,  although  the  |>atlt:.3 
pay  little  attention  to  any  injury  they  may  inflict  upon  themselves.  Sv»rLr 
times  there  seem  to  be  curious  imperative  movements ;  at  others,  impt-rs- 
tive  id(\as.  In  a  case  that  I  observed  the  patient  rhymed,  very  iuiftr- 
fectly  it  is  true,  each  two  successive  sentences.  This  stage  of  excitat;  : 
so(m  passes  into  one  of  stupor  and  collapse:  fever  may  beconiv  v\ri 
higher,  and  the  pulse  still  more  rapid  and  weaker.  The  patient  lies  in  i 
condition  of  mutterintr  delirium,  with  carphologia.  All  the  symptom*  a> 
those  of  profound  exhaustion :  the  eyes  are  hollow,  the  lips  and  te»': 
covered  with  sordes,  and  the  emaciation  extreme.  The  skin  Ihvoil'^ 
dryer,  and  finally  cyanotic,  the  pupils  dilate,  and  there  may  be  mark'-i 
anesthesia.  Death  ordinarily  occurs  at  the  end  of  two  or  three  *lyy 
aftcT  the  connnencement  of  this  condition.  Occasionally  the  coursf  •■'. 
the  disease  is  interrupted  by  intervals  in  which  the  patients  exhibit  di  'fr 
or  less  lucidity.     Certain  varieties  have  also  been  described.     Tbu*  r. 
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addition  to  tbe  mauiaeal  form  authors  speak  of  the  melaBcholic  and 
panilytic  forms.  In  the  former  of  ibese  (he  patients  exhibit,  in  place 
of  excitement,  profound  depression,  with  fear  of  poisoning  and  positive 
refusal  of  all  food;  slight  elevation  of  temperature,  or,  indeed,  a  sub- 
normal  temperature,  and  very  rapitl  emaciation.  It  is  niost  apt  to  occur 
in  patients  previously  debilitated.  In  the  paralytic  form  there  is  vaso- 
motor paralysis  with  cyanosis,  depression,  and  often  stuj>or.  From  theae 
tlie  patient  passes  into  an  algid  state,  in  which  death  occurs. 

The  diagnosis  is  fre<|uently  difficult.  In  tiiany  of  the  infectious 
diseases,  particubirly  pneunmnia  and  tt/pfwid,  hallucinatory  delirium  may 
develop.  This  of  course  must  he  suspected  in  these  diseases,  and  it  Is 
perhaps  advisable,  if  possible,  to  examine  the  blood  in  all  cases  of  acute 
delirium  by  Widal's  method.  In  aeute  mania  fever  is  rare,  emaciation 
is  not  so  rapid,  and  the  mental  symptoms  are  more  purely  psychical.  In 
general  partdgMts,  toward  the  end  maniacal  attacks  may  develop,  but  the 
history  of  t!ie  previous  existence  <d'  the  disease,  the  presence  of  the 
Argyll-Kobinson  pupil,  and  tbe  ahsence  of  fever  lead  one  to  suspect  the 
true  diagnosis.  Finally,  in  delirinm  tn-men^  the  fine  tremor  of  the 
hands  and  tongue,  and,  if  possible  to  obtain  it,  a  history  of  recent 
debauch,  should  clear  up  the  diagnosis.  The  course  of  the  disease  is 
variable ;  it  may  vary  frotn  three  or  four  days  to  as  many  weeks.  Those 
cases  are  tnost  rapid  in  which  excitation  is  most  profound. 

The  progtiosis  is  most  unfiivorahle,  and  is  more  so  for  men  (accord- 
iog  to  Krafft-Ebing)  tban  for  women.  Those  cases  tliat  were  previotisly 
debilitated,  either  as  a  result  of  chronic  alcoholism,  or  chronic  exhaustive 
diseases,  or  childbirth,  are  the  most  serious.  Those  that  develop  suddenly, 
and  from  the  beginning  are  very  severe,  are  also  nearly  always  fatal ;  if 
there  are  no  lucid  intervals,  or  if  those  that  occur  are  short  and  imperfect, 
the  prognosis  is  graver;  and  tbe  same  is  true  of  those  who  suffer  from 
obstinate  insomnia. 

The  treatment  is  of  course  unsatisfactory.  In  spite  of  progressive 
exhaustion,  bloodletting  is  recommended,  and  calomel  should  also  be  ad- 
ministered in  the  earlier  stages  of  the  disej^e.  At  the  same  time  the 
temperature  should  he  combated  by  cool  baths,  and  an  ice-bag  should  be 
applied  to  the  head.  Sleep  should  be  obtained  by  the  use  of  chloral, 
bromids,  and  the  more  modern  hypnotics,  which  are  to  he  preferred  to 
morphin.  Hyoscin  seems  to  he  particularly  indicated.  In  the  later  stages 
of  the  disease  stimulants  should  he  administered  freely.  Excellent  results 
have  been  obtained  (Solivetti)  by  the  hypodermic  administration  of  Bon- 
jean's  ergotin.  Nutrition  must  be  maintained  by  forced  feeding  with 
milk,  eggs,  broths,  etc. 


IV.   DISEASES  OF  UNKNOWN  PATHOLOGY, 
EPILEPSY. 

Definition. — A  condition  characterized  by  attacks  of  unconscious- 
ness,  with  or  without  convulsions.  We  are  scarcely  justified  in  speaking 
of  epilepsy  as  a  disease*     It  seems,  in  reality,  to  he  a  symptom,  though  in 
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many  cases  (the  so-called  idiopathic  cases)  we  know  not  &e  vUb 
cause.  The  type  of  cases  in  which  the  nnoonscioos  period  ii  ^m 
(momentary),  with  no  convulsion  following  or  at  most  bat  a  ili^ifi|| 
is  termed  petit  mal.  The  more  pronounced  type,  with  pnmgfiwm 
sciousness  and  severe  general  convulsions,  oonstitntes  grmd  mL  ll 
form  first  described  by  Hughlings  Jackson  in  whieh  the  conriM.- 
localized,  and  in  which  unconsciousness  may  or  may  not  oean;adl\ 
Jacksonian^  foeal^  or  eortieal  epUepty. 

Pathology. — Oray  regards  epilepsy  as  a  symptom,  and  if  AiiAq'^ 
be  correct,  the  inevitable  question  must  be,  ^^  Or  what  ?  "  Li  eolmflsj 
this  can  be  answered  (in  the  organic  cases),  since  the  leaion  i 
ble;  but  in  others  (functional  or  idiopathic)  liiere  10  no 
lesion.  Amon^  the  causes  of  the  former  are  brain-tomorSy 
traumatism  inflicted  either  at  birth  or  subsequently,  atrophy  ai 
vascular  disturbances,  syphilis,  and  toxemia,  both  autoffenoes  aJf  ^ 
enous.  Brown-S^quard  pointed  out  in  1857  that  epUepsj  wa^m'^ 
times  have  its  cause  in  the  spinal  cord.  Peripheral  lesions  too  avf*^ 
rise  to  it.  Little  can  be  saia  about  the  idiopathic  variety.  Cbiw 
endeavored  to  show  that  in  this  form  a  constant  lesion  exists  viLiS 
fuse  sclerosis  of  the  gray  matter,  a  neurogliar  overgrowth — IntUiMt 
have  not  been  corroborated.  After  all,  we  can  only  enmneiate  wmi 
we  do  not  know  in  any  case  how  these  act,  and  we  do  not  kMvii' 
ultimate  pathology.  Alany  writers  apply  the  name  **epilcm*'i^ 
to  the  idiopathic  form,  while  others  include  all  apyretic  affcciw^ 
racterized  by  the  occurrence  of  fits,  whether  of  centric  or  pdjjkrf 
origin.  Brown-S^quard  believes  that  the  distinction  between  ttsMB 
kinds  of  convulsions  is  artificial  and  only  based  on  the  knowledlptfli 
cause. 

Etiology. — The  causes  are  (1)  prediBpomngj  (2)  excitmg  or  i0 
mining.  Among  the  former,  which  refer  particularly  to  the  idkfiAi 
form,  are — 

(a)  Age. — The  following  tables  show  the  early  onset  in  a  Urp  ■ 
jority  of  cases  analyzed  by  Gowers,  Hesse,  and  Osier : 


Age  at  omiet. 


Proportion  alliecicd. 

*  Obaerveri. 

Oowen.  Hi 


Before  10 422 30 

From  11  to  20 666 SM 


21 
31 
41 
51 
61 


30. 

40. 

50. 

60. 

70 

71  . 


224. 
87 
31 
16 

4 

1 


111 

IS 
4 
0 


Total, 


1450 


at  onset. 

1 

Number. 
74 

2 

62 

3 

51 

4 

24 

5 

17 

6 

18 

7 

19 

8 

28 

Age  at  onset. 

9.  .  . 

10.  .  . 

11  .  .  . 

12.  .  . 

13.  .  . 

14.  .  . 

15.  .  . 


.17 

.  » 

15 

fl 

.14 
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(6)  Sex, — In  Gowere*  cases  54.6  per  cent,  were  males,  45.4  per  cent 
Females.  Under  twenty- five  years  of  age  males  are  slightly  in  the  major- 
ity ;  above  twenty -five,  the  reverse  is  true. 

(c)  Ihredity, — Family  neuroses  are  common,  but  it  is  decidedly  more 
the  exception  than  the  rule  t^  find  either  parent  epileptic.  Fer^  has  given 
us  the  lineage  of  5!t4  epileptics :  70  Ijad  epilepsy,  lOti  were  insane,  88 
panilyzed,  21  suffered  from  general  paralysis,  72  from  hyst^a,  73  from 
senile  dementia,  3*3  from  puerperal  eehim|isia,  (31  from  chorea.  Among 
the  direct  antecedents  of  these  594  epileptics,  1024  cases  of  nervous  dis- 
order had  occurred. 

((/)  Ahoh<d.~']^\\e  causal  relationship  between  an  abuse  of  alcohol  by 
the  parents  and  epilepsy  seems  rather  pronounced,  F^r^  says  that  of 
5i>4  epileptics  examint?d  hy  him,  258  had  piLrents  who  were  hard  drinkers. 
Echeverria  refers  to  572,  257  of  which  he  believed  could  be  traced  directly 
to  the  abuse  of  alcohol. 

[e)  Syphilm  floes  not  predispose.  When  it  gives  rise  to  changes  in 
the  brain  and  cord,  which  in  turn  cause  epilepsy,  it  is  in  reality  a  deter- 
mining cause. 

(  f )  Eife-stntin  is  no  longer  regarded  seriously  as  a  predisposing  influ- 
ence. 

The  exciting  or  detenmning  causes  are  traumatisms,  various  morbid 
conditions  of  tbu  membranes  of  the  brain  or  of  the  brain  proper  (e,  g, 
after  hemiplegia),  of  the  spinal  cord  or  membranes,  or  peripheral  irrita- 
tion (dentition,  worms,  a  cicatrix,  an  adherent  prepuce,  etc.).  Not  a  few 
cases  are  dependent  upon  toxic  8ubst4inces  in  the  blood,  as  in  uremia  and 
lead-poisoning.  Great  emotion,  nervous  shock  (fright),  and  niJi.«turbation 
are  also  said  to  be  able  to  bring  it  about,  though  these  are  nithcr  doubtful 
causes.    There  are  cases  of  bradycardia  in  which  epileptiform  iittack  occurs. 

Symptoms. — ^Petit  Mai. — In  tlm  c<«ndition  the  majority  of  c^ase^ 
behm^  to  the  fijllowing  type:  The  attack  begins  sudderdy  :  perliaps  while 
talking  to  the  patient  his  expression  suddenly  bet^jmes  blank,  the  face 
pales,  the  pupils  dilate,  and  he  is  evidently  not  conscious.  In  a  moment 
or  two  he  gathers  his  scatteretl  senses,  picks  up  the  thread  of  the  conver- 
sation, and  continues  to  unwind  it.  Very  often  he  is  not  cognizant  of 
any  lapse  of  time  or  has  but  a  vague  idea.  If  carefully  watched  for.  tine 
clonic  raovemeurs  may  be  observed  in  many  cases,  it  may  be  of  tlie  facial 
muscles  or  of  ibt"  bunds,  Cunvuisions  never  occur,  tlie  dominsmt  fvature 
being  the  unctmsciuii-^ness.  On  regaining  consciousness  the  putient  may 
act  strangely  atid  ajipear  dazed  ;  it  is  seldom,  however,  that  be  falls  in 
attarks  of  this  kind.  Occasionally  a  peculiar  clreamy  state  take  the  place 
of  au  ordinary  attack,  or  the  individual  may  be  the  victim  nf  luifR-rative 
i*Ieas.  Falret  luis  described  a  c*onditinn  {vpilep»ie  larr^)  kumvu  as 
masked  epilepsy,  in  which  maniacal  outbursts  or  explosions  of  passion 
occur. 

Grand  Mai  or  Haut  Mal.^In  many  cases  some  subjective  symptom 
precedes  thv  actual  attack.  In  its  most  specializerl  form  it  is  termed  an 
aura,  and  includes  any  phenomenon,  nuiTor  and  sensory,  that  ushers  in  an 
attack.  While  the  aura  differs  in  different  case^,  it  is  almost  invariably 
constant  in  the  siime  case,  so  that  one  will  have  a  subjective  sensation  of 
aound,  another  of  light,  either  flashes  or  colors,  etc.  There  are  other 
signs  that  occsisinnally  antedate  an  attack,  and  which  may  or  may  not 
72 
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precede  each  attack  {headache,  drowsiness,  change  of  di^poaiticm* 
tion.  perverted  appetite,  sexual  or  other,  etc.).      Manj-  attacks  b<^  pff«> 
cipitately  with  absolutely  uo  previous  warning.     In  such  caise^  the  patiAt 
may  or  may  not  utter  a  piercing  sound  (epileptic  cry),  falling  at  tliei 
time,  no  matter  where  or  in  what  |Ki8ition  he  may  be.      Henoe  AcT 
to  which  epik'pties  are  always  subjeetecL     A  peculiar  onset 
so-eiilli'd  **  procursive  epilepsy/"  in  which  the  patient   suddenly  i 
and  runs  mme  distance  before  the  paroxysm   begins. 

Paruxifumal  Period, — In  many  cases,  whether  preceded  by  an  ma 
not,  tins  stage  h  ushered  in  by  a  spii^iu  that  is  tonic  in  ebaracteTw 
patient  tails,  perhapsj  because  of  the  loss  of  conscioiisneftd,  lUougli  in  \ 
cases  in  which  he  drops  precipitately  he  is  probably  thrown  bv  ibe  ' 
lence  of  the  spasm.  The  heiid  is  usually  extended,  the  mus<-nes  of  1 
larynx  and  trunk  contracted,  Jinil  hence  the  epileptic  erj'  and  the 
pnea,  while  the  lower  limbs  are  generally  extended,  the  upper  semiflel 
and  the  lingers  tightly  clenched.  This  period  of  rigidity  lasts  but  a  I 
seconds  before  clonic  convlllsioJli^  appeal*. 

Intercurrent  contractions  vary  in  different  case3  from  very  mtlilj 
ments  to  those  so  severe  as  to  toss  the  individual  about.      Ihe 
at  first,  becomes  congested,  and  the  jaw  works  in  churning  tbe  i 
a  froth  ;   this  is  blood-tinged  when  the  tongne  is  bitten.      The 
IS  jerky,  gasping,  and  there  may  be  a  loss  of  control  of  tbe  bl 
bowels.      In  idiopathic  cases  this  stage  lasts  from  one    to  five  or  i 
ntes.     The  spasms  gradually  diminish,  and  without    refining 
ness  the  jjatient  passes  into  a  deep  sleej>,  immediately  prcH-HHied 
cases,  however,  by  coma  in  which   the  breathing  is    stertoronit, 
the  sleep,  which  last*  about  an  hour,  the  patient   is    corajdetelv 
On  waking  he  usually  appears  confused  and  complains   of   feeling  t 
His  limbs  luay  ache  for  several  days. 

Occasionally  nttacks  follow  one  another  in  quick    9ticcesaioa,  witki 
period  ot  consciousness  intervening  (status  epileptieu^) — a  very  < 
condition. 

Post-epileptic   phenomena   are   variable*     The   patient    may 
maniacaL  homicidal,  or  may  simply  be  mentally  deficient  for  a* few 
with  perbiips  some  slight  s|K*cch-disturbance.     In  the  cour^^  of  tiiiic  tt 
epileptic's  bruin-power  ileterioratcs.     Paralyi^is  sometimes  occurs,  m\ 
transient,  and  may  be  unilateral  ur  bilateral. 

Nocturnal  EpOepsy. — In  this  condition  the  attacks  occur  at  nigkt,  i 
may  he  entirely  uo  known  either  to  the  patient  or  his  friendfi.      He  i 
plains  from  time  to  time  of  feeling  tired  on  rising  in   the  mominf,  I 
limbs  and  heiid  ache,  and  he  is  generally  duller  than  usual  ;   be  may  ( 
be  contused.      Such  a  history  is  suggestive,  and  the  suspicion  i#i  st 
encd   if  in  addition  Ire  iuis   urinated  involuntarily  or  if  hlood-i 
fouml  on  liis  ]>iiIow. 

Jacksonian  epilepsy  is  chanicterixed  by  spasm  that  is  gmemlly  1 
in  character;  in  fact,  it  is  always  so  in  the  beginning,  though  o< 
it  may  spread  and  become  general,     i'onsciousness  is  preiiierfed  ia  die 
milder  forms.     Tingling  or  other  subjective  sensations  may  precrde  ia 
attack.     They  are  usually  due  to  some  irritation  of  tbe  motor 
(tumors,   meningitis,  softening,  trauma,  etc.).      Subcortical    le 
certain  toxemic  conditions  can  also  give  rise  to  it. 


EPILEPSY.  1139 

Diagnosis. — When  a  definite  history  is  obtainable  the  difficulty  of 
the  diagnosis  is  less,  particularly  if  an  aura  occurs.  The  attack  can  be 
frequently  diagnosed  from  other  epileptoid  conditions  at  the  time  by  the 
explosive  onset,  the  brief  tonic  and  somewhat  longer  clonic  spasm,  pro- 
found unconsciousness  followed  by  a  deep  sleep,  and  when  these  are  pres- 
ent by  an  involuntary  passage  of  urine,  frothing  at  the  mouth,  and  biting 
of  the  tongue.  In  uremia  the  state  of  the  urine  (catheterize  if  necessary), 
and  often  the  odor,  serve  to  differentiate  it.  It  may  be  impossible  to 
detect  fraud,  so  perfectly  is  the  disease  simulated  by  those  anxious  to 
excite  pity,  judicial  or  otherwise,  or  by  those  whose  accomplices  rifle  the 
pockets  of  sympathetic  bystanders.  Hysteria  may  also  resemble  it  very 
closely.     Gowers  has  tabulated  the  chief  differences  as  follows: 

EpiLBPsr.  Hysteroid. 

Apparent  cause    .    .    .  None.  Emotion. 

Warning Any,  but  especially  unilateral     Palpitation,  malaise,  choking, 

or  epigastric  aura.  bilateral  foot-aura. 

Onset Always  sudden.  Often  gradual. 

Scream At  onset.  During  course. 

Convulsion Rigidity  followed  by   "  ierk-    Rigidity     or     "  struggling,*' 

ing ; "  rarely  rigidity  alone.        throwing  about  of  limbs  or 

head,  arching  of  back. 
Biting Tongue.  Lips,  hands,  or  other  people 

or  things.     Very  rare. 

Micturition Frequent.  Never. 

Defecation Occasional.  Never. 

Talking Never.  Frequent 

Duration A  few  minutes.  More  than  ten  minutes,  often 

much  longer. 
Restraint  necessary  .    .  To  prevent  accident.  To  control  violence. 

Termination Spontaneous.  Spontaneous       or       induced 

(water,  etc.). 

Prosfnosis. — Inherited  epilepsy  very  rarely  is  cured.  Brown-S^quard 
says  most  emphatically  that  idiopathic  cases  are  occasionally  cured :  I 
would  rather  suggest  that  perhaps  they  get  well.  Cases  that  are  evidently 
symptomatic  are  curable  if  the  cause  can  be  removed.  Death  is  seldom 
due  directly  to  an  attack.  Fatal  accidents  may,  however,  be  caused  by 
an  attack. 

Treatment. — When  an  aura  occurs,  advantage  may  indirectly  be 
taken  of  it  to  aid  in  aborting  the  attack — viz.  by  employing  the  galvanic 
method,  or  by  constricting  the  limb  in  which  the  aura  occurs,  or  by 
forcibly  moving  the  head,  putting  snuff  up  the  nose,  ice  to  the  spine, 
etc.,  according  to  the  special  indication.  Every  effort  should  be  made  to 
lessen  the  liability  of  danger  to  the  patient — first  from  falling,  and 
secondly,  from  the  violence  of  the  spasms.  One  may  at  times  be  justified 
in  using  ether  or  chloroform  by  inhalation  to  control  the  severity  of  the 
convulsions.  Afler  loosening  the  clothing  and  putting  a  cork  or  some- 
thing between  the  teeth  to  prevent  biting  the  tongue,  nothing  more  can 
be  done  at  the  time.  Between  the  attacks  special  care  should  be  taken 
to  put  the  system  in  good  condition,  and  all  sources  of  worry  and  irrita- 
tion should  be  removed  as  far  as  possible.  Particular  attention  should  be 
^iven  to  the  stomach  and  bowels.  The  food  should  be  light  and  easily 
digestible. 
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As  to  medicinal  measures,  the  bromids  are  of  the  greatest  Yilae.  Tie 
sodium  and  potassium  salts  are  most  commonly  employed,  the  fomcr. 
as  a  rule,  being  better  borne  by  the  stomach.  They  may  be  pro 
in  milk  or  in  one  of  the  medicated  waters.  Strontium  bromid  big  bm 
used  rather  extensively  of  late,  and  has  yielded  excellent  results.  VUr 
idiosyncrasies  are  met  with,  it  may  generally  be  given  in  from  15-  to  *■ 
gr.  doses  (0.972-1.944)  three  or  four  times  a  day,  and  preferablj  ifrff 
meals.  Each  case  must  be  treated  according  to  its  special  indictUttL 
Symptoms  of  bromism  (acne,  sore  throat,  drowsiness,  and  gastric  difii.4 
ance)  should  be  carefully  guarded  against.  Should  thev  develofLik 
dose  of  bromid  must  be  reduced,  and  Fowler*s  solution  aciministendir 
a  few  days.  H.  C.  Wood  recommends  that  the  latter  should  be  pw 
continuously  with  the  bromids,  thereby  preventing,  or  at  all  evente  tew- 
ing, the  liability  to  bromism.  Other  remedies  sometimes  emplored  m 
nitroglycerin  (hypodermically),  cannabis  indica,  silver  nitrate,  zinc  km. 
chloral,  antipyrin,  trional,  and  tetronal.  Surgical  measures  occasioMlr 
yield  good  results,  this  being  particularly  true  in  focal  epilepsy.  In  i* 
pathic  epilepsy  removal  of  the  motor  cortex  has  been  tried  in  those  <9i 
in  which  an  aura  suggested  a  local  origin — e.  g.  in  a  center  for  a  putieilv 
group  of  muscles.  The  results  have  naturally  been  less  encouraging  ika 
in  Jacksonian  epilepsy,  though  sufficiently  so  to  justify  its  adoption.  T. 
Alexander  of  Liverpool  has  ligated  the  vertebral  artery  in  36  cases. ki 
object  being  to  produce  anemia  of  the  brain ;  19  cases  were  either  cni 
or  permanently  benefited.  He  has  also  removed  the  superior  cemal 
sympathetic  ganglia  of  both  sides  in  another  group  of  cases,  withi^'p 
cent,  of  either  cures  or  improvement.  Neither  of  these  mea^anes  ki 
ever  been  widely  adopted,  however. 


MIGRAINE. 

(Hemicrania ;  Sick  Headache.) 


Definition. — A  neurosis  chamcterized  by  severe  attacks  of  hei»tirt*. 
often  paroxysmal  and  more  or  less  periodic,  with  disturbances  «•{  vxi 
and  with  or  without  nausea  and  vomiting. 

Pathology, — This  is  profoundly  obscure,  since  no  lesion  ha>  •^'' 
been  discovered.  By  some  it  is  thought  to  be  a  vaso-niotor  disTuri-'^ 
Arterio-sckTosis  has  been  present  in  numy  cases,  but  this  is  also  frfjUriiij 
met  with  whore  no  si<xn  of  migraine  has  ever  occurre<l.  Verv  rarely  3* 
disease  has  been  observed  in  some  subjects  to  replace  an  attack  of  fjol'J 
or  even  to  alternate  with  tnie  epileptic  attacks. 

Etiology. — Tlie  condition  is  frequently  hereditary,  and  in  thtlirr 
majority  of  the  cases  that  I  have  seen  it  has  been  transuiitre<l  -^  ■ 
through  the  mother.  Various  other  neuroses  are  common  in  t':i::  '* 
subject  to  this  condition.  Females  are  more  frequently  afftvtr'i  :*i2 
males,  and  mi<rniine  seems  to  be  associated  with  diseases  ptviilur  *■■ 
women,  especially  menstrual  disorders.  Among  the  exciting  ean*r<  ni^ 
be  mentione<l  <:astric  disturbances,  dental  irritation,  naso-pharvngt-al  'in- 
cases (adenoids,  etc.),  eye-strain,  grief,  emotion — in  short,  unvrliin;:  li^** 
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tends  to  lower  the  physical  or  menial  tone  occurring  in  those  hereditarily 
predisposed.  Recently  attention  \m^  been  called  to  auto-intoxication 
(lenkonuiinic  poisoning)  as  a  cause  of  certain  cases. 

Symptoms, — As  a  rule,  the  patient  can  prognosticate  an  attack. 
In  the  cAses  of  slow  onset  he  may  feel  indisposed  for  some  hours  before, 
being  languid,  with  general  discomfort  and  perhaps  nausea.  In  other 
cases  various  subjective  sensations  occur,  lasting  from  a  few  minutes  to 
several  houi-s.  Of  these,  disturbances  of  vision  are  mo^t  common,  such 
aa  flashes  of  light,  spectra,  visions  of  animals  or  weird  forms,  or  scotoma, 
etc.  Auditory  sensations  are  rare,  as  are  those  of  the  other  special  senses* 
After  these  phenomena  have  existed  for  some  time  headache  supervenes, 
when,  as  a  rule,  they  cease.  The  pain,  at  least  in  the  beginning,  is  usually 
unilaterah  as  the  name  suggests,  though  later  it  may  and  often  does  in- 
volve the  entire  cranium,  spreading  from  a  single  point  of  origin — over 
one  eye,  for  instance.  The  affected  region  may  be  tender  to  the  touch  or 
it  may  he  the  seat  of  numbness  or  tingling.  Nausea  and  vomiting  com- 
monly occur,  with  or  without  vertigo.  A  brief  period  of  unconsciousness 
occurs  in  some  cases,  and  spasmodic  movements  may  also  be  observed 
occasionally.  This  fact  is  of  particular  interest,  since  it  serves  to  support 
the  view  that  migraine  is  in  some  way  related  to  epilepsy,  and,  as  haa 
been  statal,  uttaeks  of  migraine  and  epilepsy  may  alternate.  Unlike 
epilepsy,  migraine  does  not  tend  to  impair  the  mental  faculties,  no  matter 
how  long  the  patient  has  been  afflicted.  During  an  attack,  however,  he 
may  have  melancholia  or  be  incapacitated  mentally  and  physically  for  two 
or  three  days. 

Cotirse, — The  disease  generally  begins  in  early  life,  and  in  nearly 
half  of  the  cases  before  the  fifteenth  year,  recurring  with  a  certain  degree 
of  periodicity  until  old  age,  when  it  often  pjisses  away.  It  may  cease  in 
women  at  the  menopause,  and  in  men  between  the  fortieth  and  fiftieth 
jrears. 

The  prognosis  is  good  as  far  as  life  is  concerned.  This  disease  is 
incurable,  r hough  the  condition  of  the  patient  may  be  alleviated. 

Treatment. — The  management  of  the  disease  may  he  considered 
under  two  hea<ls :  (1)  treatment  of  the  attack,  and  (2)  tlic  treatment  be- 
tween the  attacks,  which  necessarily  includes  pixveiition.  The  patient 
should  be  put  to  bed  in  a  slightly  flarkened  room,  and  all  sources  of  noise 
Jind  confusion  should  be  removed  as  fiir  as  possible.  The  attack  may  be 
so  severe  as  to  justify  the  use  of  morphin  hypodermically.  The  coaUtar 
derivatives  have  met  with  most  favor,  however,  as  remedial  measures,  and 
preferably  anti pyrin  and  phenacetin,  though  their  occasional  depressing 
effect  should  be  borne  in  mind.  The  following  has  given  excellent  results 
in  my  hands  : 


Sig. 


^.  Caffein.  citrat., 
Phenacetin, 

Sodii  bicarb., 

Pulv.  aromat., 
M,  et  ft.  chartjie  No*  xij. 
One  every  three  hours. 


Sss  (2.0) ; 

da.  .^j  (4.0); 

gr,  xij  (0.777), 


Acetanilid  may  often  be  snbstituted  for  phenacetin  with  apparent  ad- 
vantage.    In  twenty-four  hours  this  may  be  discontinued,  and  potassium 
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bromid  shoald  be  given  in  liq.  ammon.  acetmtis  in  doses  of  gr.  li^ 
(0.648-0.972).  Local  applications  of  menthol,  or  fly-blistn  mq% 
employed,  or  even  saperficial  points  may  be  made  with  theactnlo^j^ 
Electricity  is  of  little  avail.  The  electric  pereuteur  or  hammffybw^ 
has  given  good  results.  It  consil»ts  of  a  hammer  driven  al  peitq4 
by  dectricity,  thus  enabling  short  sharp  blows  to  be  dindrililr 
part.  i 

Between  the  attacks  the  general  health  shoald  be  canMlf  I 
after.     The  uric-acid  diathesis  is  common  in  sahjecta  of  mimiMk 
staunchly  advocates  the  use  of  salicylates  in  such  cases  in  arailNa 
dietetic  measures.     Anemia  shoald  be  treated  by  iron  in  some  bm 
ysed  or  Blaud*s  pill,  or,  with  those  who  prefer  the  organic 

ferratin  or  peptomangan  may  find  favor.     The  bowels  sh 

soluble  by  means  of  some  saline  (Hunyadi,  etc.),  or  by  the  fluid 
of  cascara  sagrada.     The  extract  of  cannabis  indica  is  employed  Iju. 
over  a  long  period  of  time,  just  as  the  bromids  are  in  epilepsj.  kill 
given  in  doses  of  gr.  i  to  ^  (0.0162-0.0824)  two  or  three  tiaasii' 
after  meals.    While  exercise  and  fresh  air  are  admirable  acyovaBliliflr 
form  of  treatment,  it  must  not  be  forgotten  that  &tigae  invites  aailift 
Proper  rest,  care  and  regularitv  in  dieting,  and  the  aYoidanoe  cf  od^ 
ment  are  the  chief  points  to  be  observ^. 




AOUTE  OHOREA. 

{Sydenham's  Chorea ;  St.  Vittu^t  or  SL  Antkan^'M  Damee.) 

Definition. — The  type  of  chorea  described  by  Sydenham  u  i  ■■ 

or  less  acute  disease,  in  certain  respects  resembling  an  acute  infiecM 
process,  and  by  some  regarded  as  such.  It  has  a  special  predilectka  fa 
children,  and  is  characterized  by  involuntary  muscular  contractioDi  W 
usually  slight  and  rarely-marked  mental  change,  by  a  great  liabOitrs 
endocarditis  and  a  tendency  to  recurrence,  particularly  during  the  tp^ 
and  fall. 

Pathology. — No  definite  lesion  can  be  ascribed  to  the  disoa. 
though,  as  is  usual  in  such  cases,  a  great  variety  of  lesions  hare  ka 
described.  Chief  among  these  is  the  embolic  theory,  advanced  kj 
Kirkes  and  subscribed  to  by  Bastian  and  Hughlings  Jackson.  SiM 
emboli  are  not  found  in  every  case,  however,  they  cannot  be  the  «k 
cause.  The  infectious  theory  has  also  been  mentioned  above,  and  ceiWi 
cases  unquestionably  seem  to  be  due  to  micro-organismal  activity.  F* 
instance,  the  same  organism  has  been  found  in  the  brain,  heart,  and  tk 
blood,  or  in  the  vegetations  on  the  valves.  Many  cases  develop  soddcik* 
following  fright  or  some  other  nervous  shock,  though  these  can  scutch 
be  included  in  either  of  the  two  classes  just  mentioned.  Acute  dioni 
may  also  be  due  to  functional  instability  of  the  nerve-centers,  or  it  aij 
possibly  result  from  the  irritation  of  antitoxins. 

Htiology. — (1)  Affe. — By  far  the  greatest  number  of  cases  octir 
before  the  twentieth  year ;  in  fact,  the  condition  is  rare  after  that  9ft» 
most  cases  occurring  between  the  tenth  and  fifteenth  years. 
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Sex. — Feooales  are  most  fre(|uently  attacked,  and  probably  in  two- 
thirds  of  all  ease.s. 

Riiee- — Acute  chorea  is  rarely  HJet  with  except  among  the  white  races. 

Infeetioiis  diseases  do  not  seem  to  iiave  any  predisposing  influence* 
The  relationship,  however,  between  chorea  and  rheumatistm  is  difficult 
to  ascertain.  The  milder  form  of  this  latter  trouble  can  be  readily  over- 
looked in  young  children,  but  if  we  include,  as  Sturges  does,  all  cases 
with  a  history  of  ""growing  pains,"  the  relation  is  of  course  greater, 
English  statistics  show  a  higher  percentage  with  a  rheumatic  history  than 
tihose  of  any  other  country,  probably  because  rheumatism  is  more  com- 
mon in  that  ci>untry  than  elsewhere.  In  the  United  States  unmistakable 
rheumatic  attacks  occur  in  but  a  small  proportion  of  choreic  ]>atients 
either  before  or  during  the  actual  attack  of  chorea.  The  latter  disease 
may  be,  as  1  have  repeatedly  observed,  followed  by  rheumatism  later  in 
life. 

Endocarditis, — As  has  already  been  stated,  some  observers  regard 
chorea  as  the  result  of  a  cerebral  embolus  due  to  fragments  of  fibrin 
being  w^ashed  from  the  valves  and  carried  into  the  circulation  to  the  cere- 
bral vessels.  Endocarditis  occurs  in  the  vast  raajority  of  cases  of  chorea, 
but  as  an  effect,  not  a  cause. 

Pre(/ntinet/. — Chorea  occurring  during  pregnancy  is  apt  to  be  severe. 
It  is  most  prone  to  develop  during  the  earlier  months,  and  especially  in 
primipar^e.     It  often  assumes  the  maniacal  type. 

Ilerediti/, — In  about  10  per  cent,  of  the  Cii^ses  a  bistory  of  chorea  can 
be  obtaine<l  in  other  members  of  the  l^tmily.  Children  of  neurotic  stock 
are  more  susceptible  than  those  of  a  normal  type,  and  in  such  individuals 
worry,  fright,  or  mental  shock  from  any  cause,  also  the  strain  of  puberty 
or  of  education,  are  very  liable  to  induce  an  attack.  I  have  several 
times  seen  chorea  follow  attacks  of  religious  fervor  in  young  girls. 

The  influence  of  reflex  irritation  is  probably  much  overrated,  whether 
intestinal,  genital,  or  from  ocular  defects. 

SymptotllS, — The  common  or  ordinary  form  is  freijuently  met  with, 
purticuhirly  at  seasonal  changes  (H.  C  Wood),  and  especially  during  the 
spring  and  fall.  Primary  attacks  may  occur  at  any  time,  but  recurrent 
outbreaks  are  most  prone  to  dcveloji  in  the  spring.  There  is  a  slight 
affection  manifested  by  restlessne*<s,  disturbed  rest  at  night,  and  by  irreg- 
ular and  spasmodic  muscular  movements,  that  are  most  marked  in,  or  en- 
tirely confined  to,  the  upper  extremities,  the  head,  or  tlie  facial  muscles  ;  or 
the  condition  may  be  unilateral.  More  or  less  muscular  weakness  is  pres- 
ent and  the  patient  tires  very  readily*  The  child's  ilisposition  is  changed, 
outbursts  of  temper  being  quite  common  on  the  slightest  provocation. 
Fever  is  absent  in  this  form  unless  complications  exist,  though  when 
severe  joint-troubles  or  endorarditis  is  present  the  temperature  will  rise. 
Anemia  is  often  pref?ent,  and  with  it  headaches,  irritable  heart,  and  hemic 
aiurmurs,  very  rarely  giving  rise  to  symptoms.  Indeed,  in  some  instsmces 
not  even  a  murmur  can  be  heard,  though  post  mortem  records  of  cjtses 
with  a  history  of  chorea  show  that  in  most  of  them  the  valves  are  aftected* 
The  mitral  valve  is  most  commonly  involved,  the  endocarditis  usually 
being  of  the  verrucose  type.  There  are  rarely  any  sensory  symptoms, 
severe  pain,  at  all  events,  being  extremely  rare.  Little  dependence  can 
be  placed  on  complaints!  of  tingling  or  burning  pain,  unless  it  is  volun* 
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turily  3|mken  of,  for  the  mental  make-up  of  choreic  pntietiu  is  witsk^ 
thov  lire  apt  tu  dwell  upon  j?li^lit  ailoient^  suggested  to  them  thmNuAkl    ^ 
ing  ijuestiuns.     The  reilexes  do  not  differ  from  those  of  normal  dbiUfO. 

There  is  a  uiore  severe  type  of  chorea  in  which  the  movement  i 
pronounced  as  to  incapaeitate  the  patient.     The  psychic  sjmptaiM  i 
generally  more  marked  also»  and  speeefi   may  be  interfered  wilk  to  • 
an  extent  iis  to  render  articuhition  unintelligible.      Such  a  i 
occur  primarily,  but  it  m  probably  met  with  more  often  after  miei 
mild  attacks.      The  grave.st  furm  of  chores  h  choreti    intfanienB^ 
the  movements  are  violent  and  constiiut.      Speech    18   tuuch  mflb 
somniii  i^  markal,  and  fever  and  maniac^il  delirium  develop,  foil 
some  ejise»  by  a  typhoid  condition  and  death. 

The  course  is  from  ,six   to  twelve  weeks,    though    the  mt^^t  thi 
cases  msiy  recover  in  a  uionth  or  less.      Others  persnist  six  tuunlh*;  ur  i 
more*     In  abiuit  two-fifths  of  all  eases  there   is  more   than   onr 
while  Gowers  luis  reported  one  ca^e  in  which  there  were  Dine 
Dr,  W,  Egbert  Ilobert^wn  obs^erved  the  case  of  a  girl  nine  ytmr%  of  agt^ii 
whom  the  first  attack  occurred  at  the  age  of  six.      She  bmd  four  atr  ^ 
in  three  years^,  each  oue  bein^  more  pronounced  than  the  fonner, 
of  my  own  cases  two  attacks  occurred  antrually — sprinp  and  aotu 
two  years.     A  fatal  issue  is  very  rare  in  children,  ami   ab^i^lute  i 
is  the  rule.     The  maniacal  form,  which  usually  develops  in  adulll*  < 
eially  in  pregnant  women,  as  previously  stated,  is  more  often  &t^  i 
recovery  is  also  the  rule  in  such  cases. 

Diagnosis. — As  a  rule,  this  is  quite  simple.    The  «g©  of  tlieJ 
the  moile  of  onset,  and  the  character  of  the  movemeuts  suffice  taf 
mistakes,  though  the  condition  may  be  simulated  more  or  le 
hereditaria  aittxta.      Here,  however,  the  existence   of  other 
family,  the  nystagmus,  the  peculiar  sainning  speech,  the  sw^tIi 
reeling  gait,  and  the  tendency  to  contractures  will  usually  be'« 
difTerentiate.     Yet  all  these  symptoms  may  be  slight,  and    ih^ 
be  under  observation  some  time  before  its  real  nature  is  a^r 
same  is  true  of  eerehrat  sele rosin.      It  is  only  by  a   careful 
cases  in   their  entirety  that   a   differential  diagnosis   ciin    be  ma 
movements  may  be  pmcticaliy   tlie  same  in  both   conditions. 

It  mny  be  well   to  call  attention  to  the  jiossibility  of  meeCing  witl 
eiu'^e  that  Ims  been  treated  by  arsenic  to  the  point  of  8atumtioil, 
true  nature  of  the  t rouble  will  be  masked  by  the  arseuio-f 
signs  of  peripheral  neuritis.     Such  a  caae  wa*  pfesented 
the  Philadelphia  Pediatric  Society  not  long  ago. 

Treataieiit. — This  is  largely  hygienic — a  fact  thai  mttsi  hei 
dwelt  upon  in  discussing  with  the  parent  the  management  of  tlie  [ 
The  avoidance  of  all  forms  of  nerv^e-strain  is  of  the  utmost  importajBCV^i 
the  amount  of  school-work  and  home-study  should  be  'v  umwanA 

into,  and  all  excess  absolutely  prohibited.      In  the  n>i  uu  tmX  il^ 

bed   is   not  imperative,   but  active  exercise  must   be   fnrniddeii, 
invites  cardiac  troubles,  the  tendency  to  heart- in vulvfiuent  aln^y 

freat  in  chorea.     In  the  more  severe  forms  rest  in  betl  is  a  9me  ^mi 
n  any  ca«o  an  abundance  of  rest  is  called  for,  and  wheo  insonai 
present   it   shoulri   he  promptly  handled.     The   bromiik   duMlld  fifH 
tried  internally,  and  a  warm  bath  adminiatered  jost  before  bedlOM. 


Ly8« 


CHRONIC  CHOREA.  1145 

other  cases  morphin  or  chloral  may  be  required,  though  it  must  not  be 
forgotten  that  the  latter  is.  a  cardiac  depressant ;  chloramid  or  sulfonal 
should  therefore  be  given  the  preference.  Trional  has  also  given  good 
results  in  my  hands.  The  bowels  must  be  regulated,  and  the  diet  should 
be  light  and  wholesome,  with  an  abundance  of  fruit  and  fresh  vegetables. 
When  anemia  is  present,  it  is  to  be  met  by  the  use  of  some  one  of  the 
preparations  of  iron.  Should  reflex  irritation  be  found  to  exist,  it  should 
be  corrected  at  once.  Of  the  therapeutics  of  the  disease  not  much  can  be 
said.  We  have  no  S{)ecific,  but  the  two  most  useful  drugs  are  arsenic 
and  cimicifuga,  the  former  as  Fowler's  solution,  and  the  latter  as  the  fluid 
extract.  Fowler's  solution  should  be  given  in  3-  to  5-drop  doses  three 
times  a  day  for  a  few  days,  and  then  increased  1  drop  per  diem  until 
the  point  of  tolerance  is  reached  or  the  physiologic  action  is  manifest. 
The  remedy  is  now  to  be  continued,  but  in  reduced  dosage.  The  late 
Hiram  Corson  first  warmly  recommended  cimicifuga  in  the  treatment  of 
chorea,  and  I  have  found  the  combined  use  of  this  drug  and  arsenic  to  be 
more  prompt  and  efficient  than  the  latter  alone,  particularly  in  protracted 
cases.  Other  drugs  have  been  employed,  but  with  meager  results  ;  among 
these  are  the  zinc  and  silver  salts  and  belladonna.  Antipyrin  has  also 
been  used  a  great  deal  of  late,  but  with  no  more  promise  than  is  given  by 
the  drugs  just  enumerated. 


OHBONIO  OHOREA. 

{Huntingdon's  Chorea,) 

Definition. — An  hereditary  disease  developing,  as  a  rule,  about  the 
thirtieth  year,  and  characterized  by  choreiform  movements  and  psychologic 
disturbances.  These  symptoms  mark  the  disease  as  originally  described  by 
Huntingdon.  Cases  occur,  however,  in  which  no  family  tendency  exists, 
developing  either  about  the  thirtieth  or  fortieth  year,  or  in  some  cases 
even  later,  the  latter  being  termed  "senile  chorea." 

The  pathology  of  the  disease  is  not  known,  though  meningitis  and  , 
meningo-encephalitis  have  been  found  in  some  cases. 

The  symptoms  of  the  hereditary  form  arc  as  follows :  The  chorei- 
form movements  usually  develop  first  in  the  upper  extremities,  as  in 
Sydenham's  chorea,  only  there  is  a  greater  loss  of  coordination.  When 
the  lower  extremities  become  involved  the  gait  assumes  much  the  type  of 
Friedreich's  disease ;  it  is  swaying  in  character,  and  even  reeling  in  some 
cases.  During  this  time  the  mental  status  has  been  gradually  depreci- 
ating, until  at  length  a  state  of  dementia  is  reached,  and  speech  is  of  ne- 
cessity more  or  less  interfered  with. 

Dias^nosis. — The  age,  the  progressive  character,  and  usually  the 
history  of  the  cases  in  a  family  enable  one  to  make  the  diagnosis. 

The  treatment  is  entirely  symptomatic. 
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BHYTHMTO  OHOBEA. 

(Hysteric  Chorea.) 

In  this  condition  rhythmic  choreic  movements  occur,  and  affect  aoT  of 
the  special  groups  of  muscles  or  the  single  muscles.  It  may  be  confined 
to  the  abdominal  muscles  {salaam  convuhians)^  or,  as  in  a  case  under  idt 
care  at  present,  it  may  involve  only  the  sterno-cleido-mastoid  muscle. 

The  diagnosis  is  readily  assured  by  the  rhythmic  character  of  the 
movements  occurring  in  an  hysteric  temperament. 


CHOREIFORM  DISORDERS. 

PABAMYOCLONUS  MULTEPLBX. 

Definition. — This  is  a  disease  of  unknown  pathology,  first  described 
by  Friedreich,  and,  as  its  name  implies,  characterized  by  clonic  contri- 
tions in  various  groups  of  muscles. 

Its  etiology  is  obscure.  Heredity  unquestionably  plays  an  impoit- 
ant  part,  nearly  all  the  patients  having  among  their  ancestry  cases  d 
one  or  more  forms  of  nervous  disease.  It  usually  develops  in  early  sdslt 
life,  and  is  probably  more  common  in  males.  In  one  case  that  I  obnerred 
it  was  associated  with  idiocy. 

The  symptoms  of  the  disease  consist  of  clonic  contractions,  occnr- 
ring  chiefly  in  the  muscles  of  the  extremities  and  the  trunk  and  onh 
occasionally  involving  the  muscles  of  the  face.  These  contractions  ire 
very  sudden ;  so  much  so  that  they  have  been  described  as  lightning-like. 
Voluntary  movement  diminishes  them  somewhat,  emotional  disiturhaDce 
increases  them  considerably,  while  during  sleep  they  disap}>ear.  Tie 
power  of  the  muscles,  their  size  and  nutrition,  remain  unimpaireil.  Tbe 
electric  reactions  are  normal,  but  electric  stimuli  and  any  cutaneous  iiri- 
tation  are  apt  to  precipitate  an  attack.  The  tendon-reflexes  are  increa.'^i. 
Sometimes  the  patient  gives  vent,  from  time  to  time,  to  a  peculiar  grun:. 
which  is  probably  due  to  involvement  of  the  larynx  and  diaphragm.  In 
some  of  the  cases  sensitive  points  have  been  found  over  the  spinal  column, 
and  not  a  few  have  presented  other  stigmata  of  hysteria. 

The  diagnosis  is  rather  difficult,  as  it  is  necessary  to  distinguish  the 
disease  from  chorea  electrica  and  the  maladie  des  tics  of  De  la  Tourettf : 
between  it  and  the  former  there  is  really  no  essential  difference.  Chorf'i 
electrica  occurs  in  children,  and  the  spasms  are  perhaps  less  affected  by 
voluntary  movement  and  more  apt  to  be  rhythmic.  In  the  maladie  ih* 
tics  the  movements  are  more  coordinated,  and  usually  are  a  repetition  <•( 
some  reflex  or  voluntary  action.  Moreover,  the  patient  is  apt  to  emi: 
more  or  less  intellitrible  sounds.  If  there  is  anv  real  difference  fr'iii 
clonic  convulsions  occurring  in  hysteria,  it  is  only  in  the  presence  of  hy>- 
teric  stigmata  in  tlie  latter  and  the  increa<*e  in  the  muscular  contractiuii" 
under  observation.     Tlie  disease  usually  commences  insidiously. 

In  the  non-hysteric  form  the  progfnosis  is  serious,  very  few  of  the 
cases  ever  showing  permanent  improvement. 
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The  treatment  consists  of  rest,  hypodermic  injections  of  morphin, 
emcl  the  application  of  electricity.  The  latter  seems  most  effective  when 
applied  to  the  spinal  column,  a  constant  galvanic  stream  being  employed 
and  the  anode  being  placed  over  the  sensitive  vertebrae.  It  is  not  un- 
likely, however,  that  these  cases  are  of  an  hysteric  nature. 

CHOBBA  BLECTRICA. 

Chorea  electrica  is  the  name  applied  to  at  least  two,  and  probably 
three,  varieties  of  spasmodic  disease.  The  first,  chronologically,  is  that 
of  Bergeron.  The  disease  occurs  most  frequently  in  children  between 
the  ages  of  seven  and  fourteen  years. 

Its  causes  seem  to  be  heredity,  anemia,  and  fright.  In  some  cases 
dilatation  of  the  stomach  has  been  observed,  and  it  is  believed  that  it 
bears  somewhat  the  same  etiologic  relation  to  this  disease  that  it  does  to 
tetany. 

Symptoms, — It  usually  commences  rather  suddenly,  and  is  character- 
ized by  lightning-like  contractions  in  the  muscles  of  one  extremity, 
although  occasionally  it  may  affect  the  whole  body.  The  movements 
are  somewhat  rhythmic,  painless,  and  do  not  affect  the  nutrition  of  the 
muscles.  At  times  they  are  so  slight  that  they  can  only  be  detected  by 
watching  the  skin  over  the  muscles ;  at  others  they  give  rise  to  somewhat 
rhythmic  movements.  They  are,  as  a  rule,  slightly  increased  if  the 
patient  attempts  to  inhibit  them,  but  they  disappear  entirely  during  sleep. 
Occasionally  the  respiratory  muscles  are  involved,  causing  peculiar  sounds. 
Ordinarily,  the  mind  of  the  patient  is  unaffected  ;  in  some  cases,  however, 
there  is  slight  melancholia  or  anxiety  during  the  attack. 

The  diagnosis  consists  in  differentiating  the  condition  from  paramyo- 
clonus multiplex  and  the  maladie  des  tics. 

The  prognosis  is  extremely  favorable. 

The  treatment  consists  in  the  administration  of  arsenic  and  the  cor- 
rection of  the  anemia  and  gastro-intestinal  disorders  if  they  exist. 

A  second  form,  very  similar  to,  if  not  identical  with,  this,  has  been  de- 
scribed by  Henoch.  It  occurs  at  the  same  age  and  is  characterized  by 
the  same  symptoms,  with  the  difference  that  the  contractions  are  usually 
localized  in  the  muscles  of  the  back  and  shoulder.  These  contractions 
are  almost  identical  with  those  produced  by  a  moderate  induced  current. 
Usually  one  side  of  the  body  is  more  affected  than  the  other,  and  the  con- 
tractions are  severe  enough  to  interfere  with  finer  movements,  such  as 
writing. 

The  etiology  appears  to  be  that  of  chorea,  and  cases  have  occurred 
after  acute  articular  rheumatism  and  fright. 

The  prognosis  is  somewhat  more  severe  than  in  the  form  described  by 
Bergeron. 

Treatment. — Arsenic  is  without  effect,  but  occasionally  the  bromids 
are  useful.  Henoch  himself,  however,  prefers  a  prolonged  treatment  with 
the  galvanic  current,  which  he  has  seen  produce  cure. 

A  third  disease,  closely  allied  by  its  symptoms  with  the  two  preceding, 
but  probably  of  very  different  etiology,  is  the  chorea  electrica  of  Dubinin 
a  disease  endemic  in  Northern  Italy.  It  occurs  at  all  ages,  affects  both 
sexes,  and  appears  to  be  of  an  infectious  nature.     Occasionally  congestion 
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of  the  meninges  has  been  found ;  in  other  eases  there  mre  inflamimtorj 
lesions  in  other  parts  of  the  body,  and  particularly  in  the  longg. 

Symptoms, — The  disease  commences  with  severe  pains  in  the  heal 
the  neck,  and  the  lumbar  region.  After  a  brief  interval  contnctiooi 
occur  in  the  muscles,  usually  appearing  first  in  the  upper  extremities,  bot 
rapidly  becoming  general.  They  are  almost  continuous,  and  are  sepanted 
by  approximately  equal  intervals,  so  that  they  are  distinctly  rhythmic  in 
character.  From  time  to  time  there  are  attacks  of  general  convalttions. 
that  may  occur  as  often  as  four  times  per  day,  and  are  usually  fbllove«i 
by  paresis  of  the  limbs.  There  is  slight  hyperesthesia  of  the  skin,  vA 
usually  more  or  less  fever. 

The  prognosis  is  extremely  unfavorable,  death  occurring  in  90  per 
cent,  of  the  cases.  The  duration  of  the  disease  varies  from  two  or  three 
days  to  four  or  five  months,  death  usually  occurring  from  heart-fiuliR 
while  the  patient  is  comatose. 

No  satisfactory  treatment  has  been  suggested. 

FIBBILLABY  CHORBA  (Morvan). 

This  is  an  affection  characterized  by  fibrillary  contractions,  appcariig 
first  in  the  muscles  of  the  buttocks  and  in  the  posterior  portion  of  die 
thigh  ;  it  may  subsequently  extend  to  the  muscles  of  the  body,  and  erei 
to  those  of  the  upper  extremities,  but  never  affects  the  muscles  of  tbe 
neck  and  the  face.  It  occurs  between  the  ages  of  sixteen  and  twcntj- 
two  years,  and  affects  chiefly  males.  Occasionally  it  follows  execseiTe 
fatigue.  According  to  Morvan,  the  lesion  is  situated  in  the  anterior  oor- 
nua,  commencing  usually  in  that  governing  the  sciatic  nerve,  and  extend- 
ing upward  for  variable  distances. 

The  symptoms  consist  of  irregular  contractions  of  bands  of  fibers  it 
the  muscle,  giving  rise  to  slight  irregular  tremors  and  disappearing  u}"'ii 
voluntary  movement.  Occasionally  there  is  a  slightly  increased  secretion 
of  sweat  in  the  affected  members,  and  the  skin  may  become  somewbi: 
pinker  than  normal. 

The  diagnosis  is  easy,  though  the  disease  may  occasionally  be  confus<ri 
with  the  lightest  forms  of  paramyoclonus  multiplex. 

The  prognosis  is  favorable,  though  relapses  sometimes  occur. 

The  treatment  consists  in  the  administration  of  tonics. 

ATHETOSIS. 

Chorea  affecting  one  side  of  the  [>ody  may  precede  or  follow  an  attack 
of  hemiplegia.  In  the  former  case  the  choreic  movements  usually  cm- 
nienoe  two  or  three  days  before  the  apoplectic  attack  ;  they  affect  the  ^ii" 
that  is  siibse(itiently  to  be  paralyzed,  may  be  more  or  less  severe,  an*!  irr 
usually  most  pronounced  in  the  arm.  As  soon  as  paralysis  has  occum^i 
they  disappear.  Post-hemiplegic  chorea^  on  the  other  hand,  come?  "t 
some  (lays  or  weeks  after  the  attack,  and  is  usually  permanent. 

Athetosis,  a  condition  first  described  and  named  by  Hanimon-l.  -^ 
closely  allied  to  post-hemiplegic  chorea.  It  may  be  either  partial,  affot:- 
ing  one  side  of  the  body  and  following  a  distinct  focal  lesion  of  iL'- 
brain  in  some  part  of  the  motor  tract,  or  else  general,  in  which  case  it  > 
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called  idiopathic,  and  is  often  found  in  cases  in  which  a  subsequent  post- 
mortem examination  fails  to  revenl  any  lesion. 

Pathologi^.- — The  local  lesions  causing  athetosis  are  particukrly  tltose 
of  the  optic  thai  am  us.  It  is  also  the  commonest  sequel  of  cerebral  in- 
fantile palsy.  These  cases  usually  follow  a  circumscribed  encephalitis, 
but  may  also  be  due  to  thrombosis,  and  more  particularly  to  embolism* 
In  any  event,  the  subsequent  condition  of  the  brain  is  usually  that  of 
porencephalia,  and  it  may  also  follow  congenital  porencephalic  conditions. 

The  etiohgi^  of  the  idiopathic  or  general  form  is  not  so  well  known. 
It  sometimes  develops  in  children  born  after  prolonged  and  difficult  hibor, 
particularly  when  instruments  have  been  used.  It  may  be  associated  with 
microcephalia,  idiocy,  or  paralytic  lesions  of  the  nerves;  and  Joseph  Sailer 
has  related  to  me  a  case  in  wbicli  the  diseai>e  occun'e<l  in  a  deaf-mute. 

The  sip/ipttjift»  of  the  disease  consist  of  peculiar  worm -like  movements, 
most  marked  in  the  finders  and  toes,  and  then  in  the  muscles  of  the 
arm  and  leg,  hut  often  also  involving  the  face.  Tlie  movements  of 
the  fingers  are  very  characteristic,  and  seem  to  be  produced  by  the 
combined  action  of  the  interosseous  muscles  and  the  extensors  of  the 
fingers;  as  a  result,  the  latter  are  bent  at  the  metacarpo-phalangeal  joints, 
whilst  all  the  phalangeal  joints  are  extended,  in  old  cases^  as  a  result  of 
constant  pulling,  usually  somewhat  over-extended.  At  the  same  time  the 
fingers  are  in  constant  irregular  rhythmic  movement  up  and  down,  and 
often  show  movements  of  Hex  ion.  The  arm  is  swung  to  and  fro,  bent 
and  straightened  at  the  elbow,  pronated  and  rotated.  The  movements  of 
the  toes  are  analogous  to  tliose  of  the  fingers.  In  the  muscles  of  the  face 
contractions  and  relaxations  occur,  giving  rise  to  peculiar  grimaces  and 
somewhat  interfering  with  speech.  In  those  cases  in  which  athetosis  de- 
velo|js  after  a  lesion  of  the  optic  tlialamus,  there  is  otum  associated  hemi- 
anesthesia; in  those  following  cerebral  infantile  palsy,  sensibility  is  intact. 
The  muscles  show  no  trophic  disturbances,  and^  indeed,  may  be  slightly 
hypertrophicd  as  a  result  of  constant  exercise.  The  idiopathic  form  is 
usually  bilateral  ;  the  gait  is  curious  and  characteristic,  the  patients  appear- 
ing to  he  constantly  on  the  point  of  falling,  altliough  they  almost  never 
do  fall,  and  maintain  their  equilibrium  almost  by  a  miracle  ;  whilst  the 
arms  swing  violently  and  the  face  exhibits  a  series  of  grimaces. 

The  diagjioms  of  the  disease  must  be  made  from  hemiplegic  chorea, 
into  which,  according  to  Leube,  it  may  sometimes  pass,  but  the  character 
of  the  movements  in  the  two  conrlitions  is  very  distinct.  It  is  sometimes 
more  difficult  to  distinguish  athetoid  movements  limited  to  the  face  from  the 
facial  tic  or  facial  chorea.  In  sucli  ca.st'S  a  histtjry  of  some  infantile  cere- 
bral injury  will  point  to  athetosis,  and  the  character  of  the  movements 
should  also  he  considered. 

The  progntmh  is  hopeless  as  regards  cure. 

TreatmenL — ^Improvement  may  sometimes  be  obtained   in   the  idio- 

Eathic  cases  by  the  administration  of  arsenic  or  the  bromids.     Hammond 
as  employed  nerve-stretching  witli  asserted  good  results. 

HABIT'^SPASM   *  Gmcert), 

This  is  not  regarded  as  a  true  foriu  of  chorea,  though  the  aflection  is 
nevertheless  characterized  by  localized  contractile  movements.     We  owe 
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to  Dr.  S.  Weir  Mitchell  the  first  accurate  description  of  "  habit-spism." 
It  occurs  with  great  frequency  in  girb  from  seven  to  fourteen  years  of 
age.  General  ill-health  (a  neuropathic  state^  seems  to  precede  the  devel- 
opment of  the  disease  in  most  cases,  though  by  no  means  in  all.  Among 
specific  causes  may  be  mentioned  overwork  at  school,  fright,  eye-defects 
(refraction-errors — De  Schweinitz),  nasal  obstructions,  and  the  occurrence 
of  the  disease  in  the  parents  or  other  older  members  of  a  family. 

Symptoms. — In  its  commonest  form  there  may  be  seen  spasmodic 
movements  of  certain  muscles  of  the  face  (grimaces),  particularly  vigoroo; 
winking  or  twitching  of  one  side  of  the  mouth  or  of  the  cervical  masclee, 
associated  frequently  with  a  quick  toss  of  the  head  to  one  or  the  other 
side,  and  sometimes  with  a  peculiar  sniff. 

Less  frequently  the  choreic  movements  manifest  themselves  in  a  shrug 
of  the  shoulder  or  a  jerky,  sobbing,  irregular  respiration,  occasioniUf 
accompanied  by  a  laryngeal  sound — a  cough  or  bark.  Some  authon 
'mention  strange  tricks  that  are  practised  by  these  children,  and  Osier' 
speaks  of  a  boy  at  his  clinic  who  was  in  the  habit  every  few  moments  of 
putting  the  middle  finger  into  the  mouth,  biting  it,  and  at  the  same  tine 
pressing  his  nose  with  the  fore  finger. 

All  choreic  movements  are  aggravated  by  the  presence  of  bystanders. 
In  one  of  my  cases  the  symptoms  of  habit-chorea  were  distinctly  associ- 
ated with  the  peculiar  psychologic  features  of  tic  c(mvuhif  (arithmomaniai 
In  this  case  the  patient,  a  boy  of  fourteen  years,  before  undertaking  t 
definite  act  would  repeat  the  words  "ten,  ten,  ten,''  three  times,  followed 
by  a  rapid  count  of  figures  from  one  to  ten.  If  riding  in  a  public  co&- 
veyance  he  would  do  the  same,  endeavoring  to  finish  before  reaching  ^ 
definite  place,  as  a  street-corner,  or  before  hearing  the  sound  of  the  voice 
or  whistle  of  the  conductor  if  in  a  trolley-car.  A  failure  to  accomplisli 
the  task  was  cause  for  intense  mental  worry. 

Both  the  course  and  progfllOSis  of  habit-chorea  are  variable  and 
uncertain.  In  the  immense  majority  of  cases  the  prognosis  is  eminentlv 
favorable,  recovery  ensuing  within  three  or  four  months ;  but  in  a  small 
contingent  the  condition  lasts  throughout  life,  usually  as  a  localized  mu?- 
cular  spasm  (grimace),  despite  treatment. 

The  treatment  embraces  two  important  steps :  the  removal  of  all 
discoverable  causes,  for  which  a  most  careful  search  must  be  instituted; 
and  the  betterment  of  the  general  physical  and  psychic  condition. 

In  subjects  whose  health  is  impaired,  efforts  to  restore  the  normal 
vigor  of  the  constitution  by  fresh-air  exercise,  cold  baths  with  friction 
of  the  body-surface,  abundance  of  suitable  food,  massage,  and  the  ad- 
ministration of  hematinics,  particularly  iron,  are  to  be  assiduously  carrie*i 
forward.  Arsenic  has  been  advised,  and  in  one  of  my  own  cases  prove<i 
curative  :  it  is  to  be  employed  in  augmenting  doses  in  the  same  manner 
as  in  acute  chorea  (vole  p.  114.')). 

TIC   CONVXTLSIP. 
(Mimic  Spasm,) 

Definition. — A  disease  of  the  facial  nerve  that  manifests  itself  in 
clonic  spasms  of  the  muscles  to  which  this  nerve  is  distributed.     The 
'  Texi'Book  of  Medicine,  p.  996. 
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spaam  luav  either  be  general  or  partial,  affecting  only  the  orbicularis  pal- 
peb  ra  r 1 1  tii  (  h  lep  h  a  ro  spaM  m )  - 

Pathology. — The  commonest  cause  appears  to  be  some  psychic  dis- 
turhance^  Kcxt  in  frequency  are  peripheral  irritations,  and  particularly 
those  that  involve  the  trigeminus,  as  carious  teeth,  conjunctivitis,  or  some 
nasal  irritation*  Less  frequently  irritation  in  some  other  part  of  the 
body,  as  intestinal  parasites  or  uterine  disease,  may  be  the  exciting  cause. 
Finally,  there  may  be  lesions  in  any  part  of  the  motor  tract  supplying 
the  face,  either  in  the  cortex  (meningeal  tumor,  exostoses,  or  focal  soften- 
ing), in  the  fatrial  nucleus  in  the  medulla,  or  along  the  course  of  the  facial 
nerve  (aneurysm  or  atheroma  of  the  vertebral  artery).  Morbid  changes 
in  tht*  nerve  itself  or  in  the  muscles  have  not  been  observed. 

IStiology. — As  in  other  functional  diseases,  neuropathic  heredity 
plays  an  important  part.  Sometimes,  indeed,  tic  convulsif  has  ex- 
isted in  a  parent  or  has  occurred  in  several  cJiildren  of  the  same  fam- 
ily. Emotional  disturbances  have  frequently  been  the  exciting  cause ; 
besides  these,  there  are  the  various  reflex  irritations.  The  organic 
causes  are  irriUitive  lesions,  situated  in  some  portion  of  the  facial 
motor  tract.  According  to  Gowers,  the  functional  form  occurs  only  in 
adult  life. 

The  symptatns  of  the  disease  include,  first,  the  spasm :  this  is  usually 
a  sudden  clonic  convulsion  of  the  muscles  of  one  si<le  of  the  face,  witn 
closure  of  the  eyelids  and  retraction  of  the  angle  of  the  mouth.  Rarely 
there  are  a^^sociated  movements  of  the  palate  and  eyeballs.  The  spjvsms 
may  be  single  or  they  may  occur  in  groups  frec|uently  repeateil,  or  recur 
constantly  at  more  or  less  irregular  intervals.  Less  frequently  tlie  con- 
traction may  be  tonic  in  character,  lasting  several  seconds  or  even  minutes. 
These  forms  are  frequently  ass<>ciated  with  clonic  spasms.  Ordinarily  the 
spasm  13  painless,  tliough  there  are  certain  sensitive  points,  as  where  the 
branches  of  the  trigeminus  issue  from  the  skull,  and  particularly  over  the 
supraorbital  foramen.  Sometimes  there  is  also  tinnitus  anriura.  Taste 
and  the  muscles  of  the  palate  are  rarely  affected.  The  immediate  exciting 
cause  of  an  attack  may  be  fatigue  or  excitement,  or  it  may  occur  as  an 
associated  movement,  as  in  a  case  that  I  observed,  in  which  spasm  always 
accompanied  the  beginning  of  speaking. 

The  diagtiosis  is  usually  easy.  It  may  be  occasionally  confounded 
with  i*horea,  especially  when  the  latter  is  chiefly  localized  in  the  face,  or 
with  athetosis  due  to  itifantile  brain-lesions.  Recognition  of  the  cause  is 
often  very  difficult,  and  a  careful  examination  of  the  whole  body  should 
he  made  for  any  possible  source  of  irritation. 

The  progrnosis  is  extremely  unfavorjhle  for  cure,  since  only  in  cases 
of  recent  occurrence,  and  with  a  distinct  source  of  peripheral  irritation,  is 
peniianent  recovery  likely.  Ordinarily,  the  disease,  even  if  commencing 
in  a  mi  hi  f*»rm.  gradually  progresses  to  the  most  severe  type,  the  intervals 
between  the  attacks  become  shorter,  and  the  attacks  themselves  more 
severe. 

The  tteattQeUt  consists  in  the  removal  of  any  source  of  irritation 
and  the  application  of  electricity^  particularly  the  mild  galvanic  currents, 
with  the  anode  over  the  sensitive  points.  Operative  interference,  as 
Btretching  the  facial  nerve  (which  rarely  produces  any  result  unless  paral- 
ysis ensues)  or  cutting  the  tendons  of  the  facial  miiseles,  mjiy  be  tried  ; 
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and  finally,  use  of  antKspa8mo()ic8^  as  conium,  gelsemtum,  morjiiiii 
the  bromids,  may  give  temporary,  but  rarely  permanefit^  reiki 


OENEBAl,  TIC. 
{Maiadie  des  Tics  canvuU\f':  Maludk  de  GilUs  tU  la  7b«r«ttR.) 

Definitioti. — A  disease  apparently  psychic   in  nature  and  A 
ized  by  eoiirdijiiited  spasmoilic   movements,  explosive  sounds  of j 
and  imperutive  ideas,  without  intellectaal   diBtnrbance. 

The  pathology  of  the  di»e.a5e  \i  unknown.      It  occurs  in  1 
feriag  froru  neuropathic  heretlity,  and  usually   indirectly.      It 
quently   commences   in   childhoLid — ihat    is.  before    puberty — as 
either  sex.     The  exciting  cause  is  usually  some  emotional  dir 

Symptoms. — The  diseaae  generally  commences  in  the  orWml 
pebrarum,  the  first  movement  being  an  uncontrollable  winkinjt-' 
as  a  rule,  is  rapidly  ass(xiated  with  movements  of  the  muscles  of  tfar  I 
causing  the  patient  to  exhibit  various  grimaces  ;   finally^  otb^-  mtiad 
the  body  may  be  involved,  and  the  patient  is  cotn[ielle<l  to  repait  i 
tinits   some    apparently   purfmselul  and  coordinated    movement, 
brushing  away  of  insects  or  the  stroking  of  the  beard.      Fitini 
time  he  emits  sounds  that  may  be  either  inarticulate  ctiea  or  iaik 
of  some    animal,  as  the    crowing  of  the   cock   or    the    barkif 
dog,  or  the  repetition  of  some  ohHeene  word  {coprohtlta).      Thi 
ments  are  |>!irtially  under  the  control  of  the  will,  and  are  dtmit 
occupation,  but  increased  by  emotion.    At  other  times  the  patic 
pelled  to  imitate  sounds  that  he  has  just  heard,  no  matter  how 
unexpected  {echolitlia),     A  more  curious  symptom    is   the    in 
movements  that  he  has  observed  {erhokine^is}^  which   may  lea 
absurd  or  painful  results.      I  heard  of  one  man  w  ho  threw 
lently  to  the  ground  when  he  saw  another  man  full ;   and  of 
ing  killed  his  baby,  which  he  held  in  his  arms,  by  throwing  it  irio 
away  from  him  in  imitation  of  a  man  handling   fagots,      t^till  a' 
psychic    symptora    is  the   occasionrtl    development    of   imperative 
These  usually  take  the  form  of  a  desire  to  recall  sotne  unim| 
or  syllable  (ojiftmatomania)  or  the  performance  of  difRcuIt   pr 
mental  aritlimetic.     These  patients  are  usually  affected  at  the 
with  a  certain  degree  of  melancholia  or  anxiety  that  interferes 
extent  with  their  normal  life.     The  disease  is,  as  a  rule»  very  '  ' 
and  ordimirily  continues  throughout  life. 

The  diag^noBlB  i.^  usually' rather  difficult.     From  chcr^m  il 
distinguished  by  the  coordinated  character  of  the  niovementa  i 
presence  of  coprolalia,  also  by  the  fact  that  the  movements  can 
controlled  partially  by  the  will :  from  hysteria  by  the  ab^^ence  of  i 
and  the  presence  of  coprolalia  :  from  paramyoclonus  multiplex  it  i 
known  by  the  coordinated  character  of  the  movement©  and  the 
of  increased  reflexes. 

The   prognosis  is   unfavorable  for  cure;    death*    koveveTt 
never  occurs  as   the  result  of  the  disease. 

The  treatment  is  symptomatic,  and  consists  in  putting  the  | 
in  the  most   favorable  physical   condition   possible;    also   hydr 
change  of  climate,  tonics,  and  the  correction   of  any   atonic 
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are  all  useful  mesBtires.  Potassiuiii  tjromid  to  a  certain  extent  controls 
the  paroxysms  when  they  become  very  severe. 

8ALTATOEIC   SPASM* 
{Jumpers;  Laiah ;  Falmu^.) 

Definition*— This  ia  a  term  applied  to  a  peculiar  clonic  contraction 

oecnrring  in  the  lower  legs  of  a  patient  on  attempting  to  stand  upright. 
The  disease  was  fii-^t  dct*cribed  by  Bamberger,  It  appears  to  occur  more 
frequently  in  men  tliun  in  womcm,  and  usually  in  individuals  who  have 
suffered  from  other  functional  diseases.  Occasionally  it  appears  in  those 
who  exhibit  hysteric  phenomena.  The  condition  may  develop  after  sever© 
exertion,  and  sometimes  appears  during  convalescence  from  an  acute  dis- 
ease. In  one  of  my  own  cases  ilie  condition  suddenly  arose  in  the  course 
of  liabit-tlioresi.      Saltatoric  spasm  is  not  a  clinical  variety  of  true  chorea. 

Symptoms. — When  the  patient  attempts  to  stand  violent  clonic  con- 
vulsions take  place  in  the  muscles  of  the  legs,  particularly  of  the  calves. 
These  may  cause  the  patient  simply  to  rii^e  on  his  ioe^.  or  they  may  be  so 
severe  as  to  cause  liim  to  spring  from  the  ground,  in  which  case  he  usually 
falls.  As  soon  as  he  lies  down  the  spasms  disappear,  but  they  may  be 
produced  in  patients  lying  in  bed  by  pressing  against  the  feet. 

The  prognosis  is  gent^rallv  favomble.  The  attacks  usually  last  for 
a  period  of  iVom  twu  days  (Gowers)  to  a  few  weeks,  but  a  few  cases  have 
been  recorded  that  persisteil  throughout  life.  Gowers  recommends  dia- 
phoretic treatment.  Antispasmodics  may  also  be  employed,  and  in  those 
cases  with  hysteric  stigmata  suggestion  is  useful. 

CHOaSA  MAJOR. 
{Pandemic  Chorea, ) 

This  is  a  form  of  hysteria  (h^gteric  chorea).  Aa  early  as  the  Middle 
Ages  it  prevailed  as  a  pandemic  affection,  and  was  definitely  traceable  to 
religious  ardor,  excitement,  or  feeling.  Writers  upon  the  subject  fre- 
quently instance  an  outbreak  that  occurred  among  the  pioneer  settlers  in 
Kentucky.  The  convulsive  movements  are  general,  violent,  and  continu- 
ous ;  they  are  aggravated  by  attempts  at  voluntary  control. 

The  diagnosis  rests  chiefly  upon  the  causal  religious  excitement,  the 
character  of  the  convulsions,  and  the  associated  hysteric  manifestations. 

The  treatment  is  wholly  mental  and  moral,  with  the  occasional  use 
of  drugs  to  produce  quiet  and  sleep. 


PARALTSIS  AGITANS. 

Definition. — A  chronic  disease  characterized  by  a  tremor ;  by  the 
peculiar  character  of  the  speech  and  gait,  and  by  a  progressive,  but  very 
seldom  complete,  lo«8  of  power. 

Pathology. — No  special  changes  have  been  discovered,  and  though 
the  lesion  is  in  all  probability  cerebral,  nothing  definite  is  known* 

Etiology. ^ — Paralysis  agitans  is  a  disease  of  adult  life,  de\*eloping  in 
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the  large  majority  of  cases  between  the  fortieth  and  forty-fifth  years;  it 
is  met  with  more  often  in  men  than  in  women.  No  definite  etiologic  fic- 
tor  is  known,  though,  as  with  most,  if  not  all,  nervous  diseases,  it  is  pr^ 
Kiisposed  to  by  mental  strain,  worry,  or  trouble  of  any  kind. 

Symptoms. — The  first  evidence  of  the  disease  is  the  tremor,  sUght 
at  first,  and  in  the  extremities,  the  hand  usually  being  the  first  to  betraj 
it.  The  movement  is  very  characteristic,  the  thumb  and  fore  finger  bein^ 
approximated  as  in  the  net  of  making  a  pill.  At  the  same  time  the  band 
is  semi-rotated  and  the  forearm  trembles  more  or  less  as  a  whole.  Th^ 
upper  arm  is  either  but  slightly  or  not  at  all  affected.  The  legs  are  ak- 
but  slightly  implicated.  The  tremor  is  most  noticeable  when  the  patient 
is  sitting  with  one  leg  crossed  over  the  other,  the  foot  then  being  sure  to 
be  in  more  or  less  constant  motion.  When  the  head  is  involve<l  (rather 
the  exception  than  the  rule)  the  motion  is  a  nodding  one.  The  tremor? 
cease  when  the  patient  sleeps,  but  are  continuous  during  waking  hours, 
though  it  is  not  rare  to  meet  with  cases  in  which,  during  purposejful  act* 
necessitating  the  use  of  the  affected  parts,  the  tremors  diminish  or  even 
cease  temporarily,  to  return  as  soon  as  the  voluntary  motion  is  completed. 
The  latter  movements,  it  will  be  noticed,  are  awkward,  and  as  the  disease 
advances  they  become  more  and  more  stiff.  This  rigidity,  with  its  conse- 
quent impairment  of  activity,  is  another  cardinal  feature  of  the  diset^ 
The  patient's  movements  are  slow  and  apparently  measured.  There  i* 
some  impairment  of  power  also,  but  it  is  slight,  and  may  be  rather  froo 
disease  than  from  a  direct  nerve-  or  muscle-involvement. 

Two  of  the  most  striking  symptoms  of  the  disorder  are  the  gait  and 
attitude  of  the  patient.  He  walks  with  head  and  body  bent  forwari 
eyes  directed  toward  the  ground  a  short  distance  ahead,  and  takes  short 
mincing,  and  somewhat  hurried  steps  {festination)^  giving  one  the  im- 
pression that  he  is  about  to  fall,  which  he  would  do  but  for  each  successive 
step,  which,  as  it  were,  gives  him  a  fresh  center  of  gravity.  II is  stati^L 
is  equally  striking.  The  head  and  back  are  bent  forward,  the  fet^t  art- 
kept  some  little  distance  apart,  and  one  in  fi'ont  of  the  other,  while  tbt 
arms  are  slightly  flexed  and  pendulous.  From  time  to  time  the  |i:iti»ri* 
will  make  a  slight  forward  movement  {propulsion)^  or  else,  if  \%alkiij 
beiul  or  fall  backward  {retropuhion).  The  facial  muscles  arr  >♦:. 
the  eyebrows  arched,  and  the  whole  expression  is '*  mask-like.**  TIh- 
general  slow  character  of  all  movements,  except  walking,  which  is  nt-a- 
sarily  (|uicker,  is  imparted  to  the  speech,  though  after  a  sentence  is  heirun 
the  balance  may  be  rendered  normally  or  even  hurriedly.  The  voice  lua; 
be  high-pitched.  There  are  no  trophic  or  sensory  symptoms,  and  tbt- 
reflexes  are  normal.  Apart  from  the  diflBdence,  amounting  in  some  ca-t* 
to  a  i)ositive  dislike  for  meeting  people,  and  the  melancholia  occasioualiv 
induced  by  brooding  over  the  affliction,  there  are  no  mental  changes. 

Course. — The  disease  is  almost  always  of  slow  onset  and  of  insidiou* 
progress.  Very  rarely  the  earlier  symptoms  may  develop  somewhat  ra;- 
idly,  but  in  every  case  their  further  progress  is  slow.  DisapjH^arance'^t* 
tremor  has  been  observed  in  the  side  affected  by  a  subse(juent  heinip]c;::a. 
The  course  maybe  interrupted  from  time  to  time:  even  seeming  im- 
provement may  take  place,  but  it  is  not  maintained.  The  disease  la-:> 
for  years,  and  the  putient  usually  dies  of  some  intercurrent  disea^se. 

The  diagnosis  is  not  at  all  difficult  when  the  tremor,  attitude,  ga  t. 
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^  ^^^^^^[dition*    HoffmanrCB  sign  consists  of 

^^U^  ^^^^^Rierves  to  electric  stimuli.    The  facies 

^^^^Tcteristic.     The  face  is  slightly  swollen, 
carefully  examined  usually  no  edema  can 
ig  is  aleo  fun  ad  in  the  hands  and  feet,  and 
_      ^^'^^^^  ^iict  enlargemeiit  of  the  veins.     Even  during 

^^  ^^^  ^  ^'^^^  ^^^^  ^  tenilency,  particularly  in  children, 

?^^  ^  ^stted  and  extended  position. 

dances  are  of  considerable  importance.     Often  in 
fre  may  be  slight  diminution  in  sensibility.    In  addi- 
K'e  changes  that  can  only  be  described  as  true  hysteric 
Imianeathesia,  or  symmetric  areas  of  insensibility  to  pain 
In  there  are  points  of  special  sensitiveness  on  the  spinal 
Tn  some  cases  pressure  upon  these  will  precipitate  an  attack. 
&phic  changes  have  also  been  observed,  consisting  of  herpetic 
^along  the  course  of  the  nerve-trunks,  falling  out  of  the  hair,  and 
les  even  painless  ulceration.     The  contractures  are  not  invariably 
I  the  extremities.     Sometimes  the  muscles  of  the  neck,  back,  and 
are  involved ;  aometimea  also  the  diaphragm,  and  occasionally  the 
apr«ssor  urethrae.     Involvement  of  the  larynx  gives  rise  to  striduloos 
tion,  to  involvement  of  the  diaphragm,  and  to  severe  dyspnea;  when 
the  urethra  is  compressed  there  is  retention  of  the  urine.     Fever  occurs 
in  about  one-half  the  cases ;  it  is  slight  and  generally  limited  to  the  parox- 
ysm.    The  urine  usually  contains  a  large  amount  of  phosphates,  and  less 
fireouently  indican  is  present  in  excess. 

The  diagnosis  is  very  easy,  as  a  rule,  if  the  patient  is  seen  during  a 
paroxysm.  The  severer  forms  may,  however,  be  confounded  with  tetanus 
or  meningitis.  Tetany  can  be  distinguished  from  the  former  by  the  fact 
that  the  spasm  begins  at  the  periphery  and  rarely  affects  the  muscles  of 
the  jaw.  From  the  latter  it  may  be  diagnosed  by  the  absence  of  coma 
and  the  slighter  degree  of  fever.  The  diagnosis  from  certain  forms  of 
ergotism  is  more  difficult,  and  can  often  be  made  only  by  careful  attention 
to  the  etiology.  The  hysteric  forms  cannot  always  be  differentiated,  for, 
as  has  been  stated  above,  hysteric  stigmata  occur  in  true  tetany ;  but  an 
epidemic  occurring  among  young  women  should  give  rise  to  a  suspicion 
of  the  true  nature  of  the  malady. 

Prognosis. — The  duration  varies  from  a  few  days  to  many  months, 
the  most  obstinate  forms  being  those  due  to  thyroidectomy  and  chronic 
diarrhea.  The  disease  cannot  be  said  to  have  disappeared  until  the  cha- 
racteristic symptoms  of  the  interval  (Trousseau's,  Erb's,  and  Chvostek's 
signs)  can  no  longer  be  elicited.  The  prognosis  is  usually  favorable, 
nearly  all  cases  tending  to  spontaneous  cure.  Death,  however,  may  occur 
from  chronic  diarrhea,  from  respiratory  failure  when  the  diaphragm  is 
involved,  and  from  cachexia  strumipriva. 

The  treatment  is  purely  symptomatic.  The  patient  should  be  placed 
in  the  most  favorable  hygienic  conditions  and  given  plenty  of  nourishing 
food.  During  the  spasm  bromids  or  chloroform-inhalations  seem  to  give 
the  best  results.  The  most  important  therapeutic  measure  is  the  correc- 
tion of  the  underlying  cause.  Thus,  in  children  rachitis  is  almost  invari- 
ably associated  with  tetany,  and  the  most  efficient  remedies  are  iron  and 
cod-liver  oil.     Intestinal  disorders  should  be  treated  according  to  the 
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epideiDics  are  casea  of  true  tetany  or  are  hysteric  in  nature.     There 
also  mum  evitlencc  that  it  is  due  to  an  intoxication  occurring  in  the 
of  some  other  morbid  condition.     Tetany  is  frequently  asaocUted  wtdi 
infectious  dii^eascs  ;   it  also  occurs  in  connection  with  gastro- intestinal  dii- 
orders,  espeeially  dilatation  of  the  stomach,  diarrhea,  and  intestinal  puv 
sites,  during  |iregnancy  and  lactation,  and  it  is  aa^iociate^l  with  the  myi- 
edenia  that  devt4op8  after  tlie  removal  of  the  thyroid  gland.     ExpOBOK  t» 
cold  hria  i>ften  preceded  the  dii&ease.     Occupation  f^eems  to  exert  a  reiaark* 
aide  influence  upon  the  predisposition  to  it,  the  great   majority  of  iJioit 
affected  being  shoemakers  or  tailors.      In  childhoo*^!    males  are  far  nwrt 
frequently  attacked  than  females,  hut  in  adult  life  this   proportion  i»  n»- 
versed.     Heredity  may  have  Bome  intluenee,  since  tetany  often  ocean  ia 
several  members  of  the  same  family.     It  is  tnucli  more   com  moo  in  tlitj 
winter  months,  and,  curiously  enouofh,  it  appears  to  be  endemic  in 
localities,  particularly  Leipsic  and  Vienna. 

The  sytaptoms  fall  naturally  into  two  groups  :  (1)  Those  of  the  par- 
oxysm, and  (2)  Those  of  the  interval,  (1)  The  first  ssrmptomB  of  an  artiek 
usually  consist  of  peculiar  sensory  disturbances  in  the  Itmbs,  either  tiag- 
ling,  formication,  pain,  or  numbness,  and  these  may  precede  the  attack  fcr 
some  hours  or  even  days.  Stiffness  of  the  mumbles  tisually  WgiiiA  tn  iht 
fingers.  There  may  he  slight  clonic  movements  at  first,  but  this  is  not 
frct|ucnt,  Tlie  limbs  are  symmetrically  involved.  The  sLpai^m  eomiueaeei 
first  in  the  hand,  the  fingei-s  being  strnightened  and  flexed  upon  tiie  kand, 
and  bnnched  so  that  the  hand  ha.H  been  likened  to  that  of  the  serif ea9 
or  obstetrician.  The  spasm  then  extends  to  the  mtistdes  of  the  iormm 
and  arm,  and  usually  also  to  tlie  feet  and  lower  limbs.  If  the  email  ii 
slight,  the  pain  may  be  insignificant,  bnt  ordinarily-  it  is  severe,  ana  if 
increased  by  attcm[)ts  to  overcome  the  rontractures.  The  mtiad«0  ut 
hard,  painful  upon  |>resjsiire,  and  occasionally  fibrillarv  twitcbiDgs  nmr  be 
observed.  There  is  sometimes  a  slight  edema,  and  often  sweating  of  dit 
limbs.  The  paroxysms  may  last  for  several  minutes  or  for  several  liMfi 
or  even  days,  and  may  even  persist  during  sleep.  If,  how^ever,  the  pelittt 
is  very  long,  rcuiissious  are  usually  observed.  Sometimes  a  sen^  rf 
paroxysms  may  occur  with  considerable  regularity.  Attacks  an*  man 
likely*  to  occur  at  night,  and  they  may  also  be  brought  on  by  proloc^geJ 
and  severe  muscular  effort,  or  by  emotional  shocks.  Besides  the  fmnt^' 
thesise  in  the  affected  extremities,  the  patient  may  suffer  firmn  aef0v 
headache  or  pain  in  the  back  and  neck, 

(2)  Tlie  eymptoms  of  tlie  interval  are — Trousseau  9  tti^n — i.  /.  tbe 
possibility  of  causing  an  attack  by  prolonged  pressure  upon  the  mm 
nerve-tninks  or  vessels  of  the  limbs,  Frankel-Hochwart  haj?  shown  thst 
pressure  upon  the  nerves  is  essential ;  pressure  upon  the  vessels  actiig 
secondarily  if  at  all,  Chvo»tek*8  ^ign  is  a  peculiar  excitability  of  the  mw^ 
cles  of  the  face,  so  that  spasms  are  produced  if  the  trunks  of  the  fiuitl 
nerve  are  lightly  percussed  by  a  hammer.  This  occurs  in  other  oimmIi* 
tions,  particularly  the  cachexife,  but  in  most  eases  of  tetany  the  spi^ 
occurs  if  the  skin  of  the  face  is  lightly  stroked;  and  this  reaction  appcaft 
to  be  pathognomonic.  Erh^s  sign  consists  of  a  greatly  increaseil  eiectrir 
excitability  of  the  muscles,  and,  occasionally,  of  an  alteration  of  the  electrfc 
reaction,  so  that  ACIC  may  be  greater  than  KCIC.  Moreover.  AOTe  if 
often  obtained^  and,  in  at  least  2  cases,  KOTe  has  also  been  noile<L    Tht 
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last  two  reactions  occur  in  no  other  condition »  Hoffmann* s  mgn  consists  of 
an  increased  reaction  of  the  sensory  nerves  to  electric  stirauli-  The  facies 
of  the  patient  is  peculiar  and  cbaracteriytic.  The  face  is  slightly  swollen, 
dusky,  and  expressionless,  but  if  curefuUy  examined  usually  no  edema  can 
be  detected.  Often  this  swelling  is  also  fouml  in  the  hands  and  feet,  and 
may  be  associated  with  distinct  enlargement  of  the  veins.  Even  during 
the  interval  the  feet  when  at  rest  have  a  tendency,  particularly  in  children, 
to  assume  a  slightly  inverted  and  extended  position. 

The  sensory  disturbances  are  of  considerable  importance.  Often  in 
the  affected  limbs  there  may  be  slight  diminution  in  sensibility.  In  addi- 
tion to  this,  there  are  changes  that  can  only  be  described  as  true  hysteric 
stigmata — L  e.  hemianesthesia,  or  symmetric  areas  of  insensibility  to  pain 
or  touch.  Often  there  are  points  of  special  sensitiveness  on  the  spinal 
column,  and  in  some  cases  pressure  upon  these  will  precipitate  an  attack. 
Distinct  trophic  changes  have  also  been  observed,  consisting  of  herpetic 
eruptions  along  the  course  of  the  nerve-trunks,  falling  out  of  the  hair,  and 
sometimes  even  painless  ulceration.  The  contractures  are  not  invariably 
limited  to  the  extremities.  Sometimes  the  muscles  of  the  neck,  back,  and 
larynx  are  involved;  sometimes  also  the  diaphragm,  and  occasionally  the 
compressor  urethne.  Involvement  of  the  larynx  gives  rise  to  stridulous 
respiration,  to  involvement  of  the  diaphragm,  and  to  severe  dyspnea;  when 
the  urethra  is  compressed  there  is  retention  of  tbe  urine.  Fever  occurs 
in  about  one-half  ti»e  eases ;  it  is  slight  and  generally  limiteil  to  the  parox- 
ysm. The  urine  usually  contains  a  large  amount  of  phosphated,  and  lesa 
frequently  imlican  is  present  in  excess. 

The  diai^osis  is  very  easy,  as  a  rule,  if  the  patient  is  seen  during  a 
paroxysm.  Tbe  severer  forms  may,  however,  be  confounded  with  tetanus 
or  tneningiiu.  Tetany  can  be  distinguishe<l  from  the  former  by  the  fact 
that  the  spasm  begins  at  the  periphery  and  rarely  affects  the  muscles  of 
the  jaw.  From  the  latter  it  may  be  diagnosed  by  the  absence  of  coma 
and  the  slighter  degree  of  fever.  The  diagnosis  from  certain  forma  of 
ertjotmn  is  more  difficult,  and  can  often  be  made  only  by  careful  attention 
to  the  etiology-  The  hysteric  forms  cannot  always  be  ililferentiated,  for, 
as  has  been  stated  above,  hysteric  stigmata  occur  in  true  tetany  ;  but  an 
epidemic  occurring  among  young  women  should  give  rise  to  a  suspicion 
of  tbe  true  nature  of  the  malady. 

Prognosis* — The  duration  varies  from  a  few  days  to  many  months, 
the  most  obstinate  forms  being  those  due  to  thyroidectomy  and  chronic 
diarrhea.  The  disease  cannot  be  said  to  have  disappeared  until  the  cha- 
racteristic symptoms  of  the  interval  (Trousseau's,  Erb's,  and  C'hvostek*s 
signs)  can  no  longer  be  elicited.  The  prognosis  is  usually  favorable, 
nearly  all  cases  tending  to  spontaneous  cure,  Death,  however,  may  occur 
from  chronic  diarrhea,  from  respiratory  failure  when  the  diaphragm  is 
involved,  and  from  cachexia  strumipriva. 

The  treattnent  is  purely  symptomatic.  The  patient  should  be  placed 
in  the  most  favorable  hygienic  conditions  and  given  plenty  of  nourishing 
food.  During  the  spasm  broniids  or  chloroform-inhalations  seem  to  give 
the  best  results.  The  most  important  therapeutic  measure  is  the  correc- 
tion of  the  underlying  C4iuse.  Thus,  in  children  rachitis  is  almost  invari- 
ably associated  with  tetany,  and  the  most  efficient  remedies  are  iron  and 
cod-liver  oil.     Intestinal   disorders  should  be  treated  according  to  the 
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j>rineip!t^9  liiid  down  in  the  discossion  of  these  diseases.  The  form  due  lo 
removal  of  the  thyroid  gland  always  disappears  under  a  course  of  thrrijid- 
medication,  while  that  oeeurring  during  pregnancy  usually  peniflti*  «ttd 

delivery. 


INFANTILE  CONVULSIONS. 

(  Edampsin  Infau tilU, ) 

Under  this  terra  are  grouped  a  number  of  conditions,  with  caQTuUtTe 
attacks  as  the  common  symptom.  These  conditions  vary  from  orgmk 
bramniisease  to  reflex  irritation  due  to  intestinal  parasites. 

Pathology.— The  pathologic  changes  may  be  diviiled  into  tw« 
groups:  (1)  those  bearing  an  etiologic  relation  to  the  convulsive  attaekiv 
and  (2)  those  that  are  merely  consecutive,  Anjong  the  former  %nmt- 
ningeal  Weeding,  bmin-tumor,  brain-gliosis  (either  hyf>ertrophic  or  %\v(* 
phic),  and  bydrocephalua.  Then  there  are  general  ronditions  that 
to  predispose  to  this  condition  or,  at  any  rate,  are  freouetitly 
with  it^  stich  as  rachitis.  The  consecutive  lesions  are  tieniorrhages  iati 
the  meninges  or  into  the  substance  of  the  brain  and  the  spinal  eofd,  • 
increase  in  the  amount  of  cerebro-spinal  fluid*  and  cungeatian  of  ih^  pa 
or  the  substance  of  the  brain. 

The  etiology  of  infantile  convulsions  is  by  far  the  most  itnportmi 
consideration.  In  the //Kf  place,  they  may  be  due  to  organic  hram-lcMii 
that  Bubsequently  produce  epihjmif.  The  most  important  of  these  ifl  t^ 
sclerosis  of  the  cerebral  cortt-x  already  mentioned.  They  may  also  ocaff 
as  a  precursor  of  epilepsy  without  recognizable  change«^  in  the  hnua. 
Seeoiidh/,  they  may  precede  the  subse(|uent  development  of  some  fittO* 
tional  nervous  disease,  as  hysteria.  Thirdly^  they  may  result  from  mat^ 
tional  disturbances,  lis  a  severe  (Vigbt,  as  in  a  case  recorded  by  Heooik 
in  which  a  mother  alloweil  her  child  to  fall  when  five  months  of  M. 
FmirthJtf^  they  may  be  aasociateil  with  disease  of  the  hones,  especisly 
rickets,  according  to  Strihupell,  on  account  of  the  changes  that  laki 
place  in  the  cranium.  This  seems  to  be  the  commonest  cause,  and  occmit 
about  ?A\  per  cent,  of  nil  cases.  Fifthly,  they  may  be  the  earlier  iyni 
tom  of  an  acute  infectious  disease,  pneumonia  being  most  freqarat 
ushered  in  in  this  way;  but  they  also  occur  in  scarlet  fever,  to*  * 
small-pox,  and  pernicious  malarial  infection  {malarial  eclampMin).  Sulhlfi 
they  may  be  associated  with  inflammatory  irritation  of  the  ftertjiw  mm- 
branes  of  the  body,  as  in  meningitis,  where  the  relation  is  Hj  -t-cI»  «r 

pleuritis  or  enteritis.     Seventhly,  they  usually  <x"cur  in    nt  .  vIms 

tbey  are  uremic.  Eifjhthly,  they  may  occur  as  a  result  uf  peripheral  irriti- 
tion.  Dentition  has  long  been  supposed  to  be  a  chief  factor  in  iJieir  cam^ 
tion,  hut  more  modern  observation  lays  the  chief  blame  iu  the^te  cases  apoa 
tlie  simultaneous  presence  of  rickets.  Inhstindl  parasites  have 
fre([uently  found  in  these  C4ises,  jjarticularly  the  asc^aris  luuihricotdee^ 
the  convulsions  have  ceased  after  these  have  been  exfrelled.  Fil 
tliey  sometimes  occur  in  debility^  usually  that  resulting  from  gastnvil 
tinal  disorders. 

The  SytQptoms  of  the  attack  vary  according  to  its  iutenaity.     Ii 
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most  severe  form  they  resemble  in  all  respects  thojse  of  an  epileptic  seizure. 
At  first  the  eyes  <!eviate  upwaril  or  to  one  or  the  other  side,  the  ^^nze  be- 
comes fixed  and  staring;  next  there  are  twitch ings  of  the  muscles  (d'  the 
fiice,  sometimes  slight  and  limited  to  one  siile,  and  sometimes  general, 
often  involving  the  musLdes  of  masiieation  and  givin|^  rise  to  trismus  or 
gnashing  of  the  teeth.  Next  there  are  tetanic  contractions  of  the  extrem- 
ities, the  fingers  being  strongly  flexed,  the  hands  flexed  upon  the  arms, 
and  the  feet  in  the  position  of  pes  eijuinns  or  sometimes  in  the  dorsal 
flexion,  and  both  legs  jmd  arms  rigidly  extended.  Often  the  muscles  of 
the  trunk  are  involveil,  and  there  is  either  opisthotonos  or  respiratory 
cramp,  with  excessive  liardness  of  the  abdominal  muscles.  This  rigid 
a>ndition  is  interrupte<l  at  brief  intervals  by  sudden  twitch ings,  or  occa^ 
sionally  the  convulsion  becomes  clonic  insteatl  of  tonic,  and  there  are  re- 
peated extensions  and, contractions  of  the  extremities,  shaking  of  the  head, 
and  quivering  of  tlie  whole  iKidy.  As  a  result  of  the  respii*atory  cramp, 
cyanosis  rapidly  develops  ami  may  reach  an  extreme  degree.  The  forced 
respirations  give  rise  to  a  foam  that  collects  about  the  lips,  and  is  often 
mixed  with  blood  from  the  bitten  tongue.  Urine  is  often,  and  feces  occa- 
sionally, passed  involuntarily.  In  nearly  all  cases  unconsciousneaa  id 
complete.  Many  of  the  slight  attacks  are  accompanied  by  a  cry  or  by  an 
attack  of  screaming.  The  tetanic  state  usually  lasts  for  a  minute  or  two; 
tlien  there  are  a  few  clonic  movements,  relaxation  hecoming  rapidly  com- 
plete, and  the  spasm  is  ended  by  a  few  d€*ep  respirations.  The  child  may 
return  to  consciousness^  although  it  is  usually  drowsy  or  stupid,  or  it  may 
pass  into  a  deep  sleep  froni  which  it  cannot  be  aroused.  Often  in  the  lat- 
ter condition  attacks  will  recur  at  irregular  intervals,  and  sometimes  a 
single  attack  may  continue  for  some  time,  altfiougli  from  time  to  time 
there  are  slight,  twitch  ings  followt^l  by  partial  relaxation  {status  eclamp" 
tieus — Lewis).  The  attack  may  come  on  suddenly,  or,  as  is  more  fre- 
quently tlie  case,  it  may  be  preceded  by  a  period  of  restlessness  and  irri- 
tability. A  milder  form  of  the  spasm  consists  of  sudden  fixation  of  the 
eyes,  slight  twitching  of  the  body,  and  a  peculiar  dusky  pallor  that  passes 
away  in  a  few  moments.  In  other  rare  cases  consciousness  mav  persist, 
although  the  patient  is  aphasic.  Laryngismus  stridulus  is  an  analogous 
condition  (vide  Diseases  of  the  Larynx,  p.  475). 

The  diagnosis  of  the  condition  is  very  ea^^y.  Tlie  recognition  of 
the  cause,  however,  is  very  important  and  often  difficult.  Every  case 
should  be  first  examined  for  rickets,  and  then  the  gums  should  be  inves- 
tigated ;  also  the  condition  of  the  ehihrs  nutrition  atid  the  presence  of 
symptoms  of  gastric  or  enteric  irritations.  If  fever  exists,  it  is  import- 
ant to  discover  its  cause.  The  character  of  the  convulsion  is  often  of 
value  in  distinguishing  between  the  idiopathic  or  reflex  type  and  that 
due  to  organic  brain -disease.  Convulsions  beginning  immediately  after 
birth,  or  an  injury,  either  persisting  or  else  disajjpearing  grailually,  are  prob- 
ably caused  by  meningeal  hemorrhage-  An  attack  of  a  pJacksoni:in  type 
woidd,  of  course,  indicate  the  presence  of  a  focal  lesiun  ;  and  if  this  be  a 
tnmor,  there  will  probaldy  be  bulging  of  the  anterior  fontanel,  severe 
headache,  and  the  ophthalmoscope  will  reveal  a  neuro-retinitis.  If,  after 
the  attack,  pareses  or  paralyses  are  present,  a  focal  lesion  is  still  more 
likely.  Hydrocephalus  h  usually  recognized  with  ease.  Some  cases 
exist,  however,  in  which  it  is  impossible  to  discover  any  adequate  cause, 
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The   prognosis  varies   according   to   the  etiology.     In   case 
organic  braiu-diseaae  it  is  unfiivorable  as  regards  cure.      In  tboee 
that  precede  epilepsy  or  functional  nervous  diseases   the  Bpa&ms 
disappear  after  the  first  dentition,  and  the  patients  appear  to  h»vc  vm^i- 
ered  for  a  time.     In  those,  however,  in  whom  the  symptoini*  are  due  to 
some  peripheml    irritation  or  to   nichitis,  the   outlook    is  fair,  allbottA 
even  these  now  and  then  devehip  int<j  permanent  epilepsy.      Til©  ttliflt- 
sions  tliemselves  are  either  often  immediately  fataU  or  so  exhsQSlilig  In 
the  patient  that  he  succumbs  readily  to  the  disease  that  pnxliieed  ihtm. 
In  these  cases  the  prognosis  dependis  ujion  the  frequency  and  Mrcri^cl 
the  attacks,  death  usually  terminating^  tlio^e  in  which  the  status  ediaiplK 
CHS  has  been  established.     The  prognosis  for  ultiuiate  cure  depends  ilao  ia 
part  upon  the  length  of  time  that  the  condition   has  existeil  ;    if  bat  fiora 
short  time  before  an  arrest  has  been  establisheiJ,  recurrence  is  mtidl  Um 
likely,     Gowers,  however,  says  that  even  after  a  yearns   duration 
nent  cure  may  sometimes  be  obtjiined. 

The  treatment  naturally  falls  into  two  parts — that  of  the  attack 
that  of  the  interval.      InqiieHtionably,  the  most  efficacious  antii 
that  we  possesf*  for  this  condition  is  chloroform.     A  few  drofis  may  be  pit 
upon  a  handkerchief  and  held  carefully  over  the  nose  and  roouth  of  ikt 
little  patient*     A  very  small  quantity  usually  suffices,  and   the  eflaet 
almost  instantaneous*     In  addition  to  this,  chh^ral  and  the  bromids 
be  given  by  the  rectum,  and  it  is  often  useful  to  add  to  these  one  of 
coal-tar  antipyretics,   particularly    antipiyrin.      Morphin    may    be   giwa 
hypodermically*     Formerly  hoi  mystard- baths  were   much    in   &vort  bat 
unless  they  do  good  at  once  tliey  are  not  likely  to  be  of  anv  use.      In  a  fw 
obstinate  ca,se  under  my  care  they  were  iibsolutely  valuefesEB,  and  were  it- 
placed  by  momentary  iuimersion  in   ice-cohl  baths  and  vigorous  fnetioo^ 
which  seemed  to  act  very  favorably.     If  any  known   source  of  irriialioa 
is  present,  as  an  overloaded  stomach,  it  shouhi  he  relieved  at  onee«  if  po»» 
eible,  by  the  stomach-tube  or  nn  emetic.     An  enteritis   may  be  tcms^ 
rarily  benefited  by  an  enema  or  by  a  moderate  dose  of  calomel.     iW 
treatment  during  the  interval  depends  upon  the  nature  of  the  caoae.     If 
rachitis  exists,  it  should  be  treatetl  according  to  the  pritieiples  laid 
in  my  discussion  of  this  disease.     If  dentition  is  suspected,  the  gUBia 
he  lanced,  but  this  should  only  be  done  when  they  present   dii^tinct  rigUB 
of  irritation,     (lastro-intestinal  disorders  of  any  kind  should  be  reUeral 
as  soon  as  possible,  and  inteetinal  parasites  must  be  expelled.      In  ioff<c* 
tious  diseases  the  convulsions  usually  disappear  after  the  initial  stages^mad 
require  no  fitrtlier  attention.     In  organic  hrain-disea&e,  provi4ling  il  he 
not  syphilitic  in  nature,  very  little  can  be  done.     Finally,  in  thcae  CM0i 
in  which  no  cause  can   be  discovered   hromids  are  the  only  resoftroa,  tfil 
should  he  given  in  sufficient  doses:   from  gr.  iij-v  (0-li*4   to  0.3^^  pir 
day  to  ehihlren  of  six  months,  and  from  gr.  v  to  x  (0.824  to  0.648)  t§ 
those  between  six  and  sixteen  months* 
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OCCUPATION-NEUROSES. 

Defitlitiofli. — Cunditious  io  which  the  performance  of  certain  habitual 
coiinlinated  movements  la  prevented  bv  the  development  of  cramp,  tremor, 
par*4lysia,  or  pain.  The  commonest  form  is  writer  9  cramp  (graphospasm 
iMua,  mogigraphia^  scriveners  palsy). 

The  pathology  of  this  condition  is  unknown.  It  is  probahly  purely 
functionaK  and  the  discovery  of  appreciahle  lesions  is  not  to  be  expected, 
though  nodular  thickening  of  the  peripheral  nerves  has  been  described 
in  a  few  cases. 

The  etiologfy  is  various.  Males  are  far  more  frequently  affected 
than  females,  the  condition  usually  occtirring  in  early  adult  life,  although 
children  are  not  exempt.  The  condition  always  occurs  in  those  whose 
occu]>ation  demands  much  writing,  and  Gowers  lays  great  stress  upon 
improper  methods  of  holding  the  pen,  particularly  those  in  which  most 
of  the  writing  is  done  from  the  wrist ;  that  is,  witb  the  muscles  of  the 
forearm  and  hand.  As  scrivener's  p;ilsy  occurs  sometimes  in  those  that 
write  properly,  and  as  a  similar  condition  is  not  uncommon  in  other  oc- 
cupations, it  seems  unlikely  that  this  is  the  most  important  cause*  A 
person  with  a  neurotic  temperament  is  far  more  apt  to  he  affected  by  th© 
disease  than  one  with  a  normal  nervous  system  ;  we,  therefore,  frequently 
find  it  aissociated  with  hysteria,  neurasthenia,  or  great  bashful n ess,  and 
not  infrequently  it  is  possible  to  elicit  a  neuropathic  heredity  in  the  family 
history.  It  is  also  met  with  in  certain  other  nervous  diseases  (epilepsy^ 
locomotor  atiixia^ — in  the  early  stage.)  Often  the  patients  admit  that  at 
the  time  the  disease  developed  they  were  suffering  from  severe  anxiety, 

SymptomSp — ^Motor.^When  the  patient  attempts  to  write  there  is 
usuLdly  a  cramp  of  the  llexor  nmscles  of  the  forearm,  so  that  ihe  pen  ia 
held  more  or  less  rigidly,  and  it  is  almost  impossible  to  control  its  mo- 
tions* Less  freijnently  there  is  a  cramp  of  the  extensor  muscles,  so  that 
the  fingers  are  spread  and  it  is  impossible  to  hohl  the  pen  at  ail.  Some- 
times there  is  a  sudden  twitching,  and  the  pen  may  be  djrown  altogether 
out  of  the  hand.  The  spasm  is  nearly  always  tonic  in  eharacter,  but 
often  it  is  associated  with  a  fine  tremor,  and  at  times  there  are  clonic 
movements.  In  some  cases,  and  particularly  those  occurring  in  patients 
showing  hysteric  stigmata,  there  is  a  coarse,  irregular  tremor,  most 
marked  when  the  patient  is  under  observation.  Paresis  is  frequently 
associated  with  the  cramp,  so  that  the  arm  soon  becomes  tired  and  it  is 
almost  impossible  to  write.  This  fatigue  may  in  a  few  moments  progress 
to  almost  complete  paralysis  of  the  ann,  hut,  curiously  enough,  both 
fatigue  and  paralysis  disappear  jis  soon  as  some  coordinated  movement 
other  than  writing  is  undertaken. 

Sensory.— Pain  is  very  common,  and  is  neuralgic  or  cramp-like  in 
character,  being  referred  either  to  the  muscb^s,  bones,  or  joints.  In 
in  tensity  it  varies  from  a  dull  ache  to  the  most  excruciating  burning,  and 
may  form  the  only  symptom,  the  muscles  performing  their  work  perfectly. 
At  times  it  is  sharply  localized  to  one  particubir  joint,  affecting  eitber  the 
metacarpal  hones  or  the  fingers.  Quite  often  the  patient  complains  of  a 
tingling  or  burning  sensation  in  the  limb,  or  it  may  be  numb  and  the 
hand  feels,  when  writing,  as  if  a  heavy  weight  were  attached  to  it.  Often 
there  is  tenderness  either  of  the   muscles  or  the  nerves,  which  may  be 
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localized  in  certain  points.  In  very  severe  cases  vasomotor  disturbaDces 
occasionally  occur.  The  disease  ordinarily  commences  slowly.  At  first 
the  subject  notices  that  the  handwriting  is  not  quite  as  perfect  as  before, 
a  stroke  occasionally  going  astray;  later  distinct  spasms  ap|)ear,  and 
these  are  finally  associated  with  pain. 

The  diagnosis  is  usually  easy.  Care  must,  however,  be  taken  not 
to  call  every  disturbance  of  writing  writer's  cramp ;  thus  in  panlvsis 
agitans,  in  slowly-developing  hemiplegia,  in  multiple  sclerosis^  anJ  in 
locomotor  ataxia  disturbances  of  writing  frequently — in  fact,  almost  in- 
variably— occur.  Moreover,  those  cases  in  which  hysteria  or  neuras- 
thenia seems  to  be  at  the  bottom  of  the  trouble  should  be  carefully  differ- 
entiated from  those  that  are  apparently  idiopathic. 

The  prognosis  is  rather  unfavorable,  though  complete  cure  is  some- 
times attained. 

The  treatment  consists  first  in  a  total  cessation  of  writing  :  if  tlii* 
is  impossible,  various  mechanical  devices  may  be  employed  to  use  another 
set  of  muscles  or  the  old  ones  rather  differently,  such  as  a  thick  penholder 
or  one  constructed  with  supports  for  the  fingers.  Local  treatment  of  the 
arm  in  the  form  of  electricity  should  be  advised  ;  the  anode  of  a  constasi 
galvanic  current  of  medium  intensity  should  be  placed  over  the  sensitive 
points  on  the  nerves  and  over  the  bodies  of  the  muscles.  Massage,  and 
particularly  careful  and  systematic  exercises,  are  also  of  great  value.  At 
the  same  time,  the  general  condition  of  the  patient  must  not  be  neglected. 
In  cases  associated  with  hysteria,  hypnotism  may  be  employed,  and  in 
those  associated  with  neurasthenia  a  treatment  appropriate  to  this  con- 
dition. If  possible  the  patient  should  learn  to  use  a  type-writer  a&d 
abandon  penmanship  altogether.  Operative  treatment  is  more  likely  to 
do  harm  than  good. 

The  other  occupations  in  which  this  disease  occurs  are — telegraphy. 
playing  on  musical  instruments,  cigarette-rolling,  milking,  and  sewing. 
Striimpell  suggests  that  stuttering  is  an  analogous  affection  of  speech. 


PERIODIC  PARALYSIS. 


There  appear  to  be  three  varieties  of  this  condition  :  the  first  affect* 
the  muscles  of  the  eye,  usually  on  one  side,  the  attacks  commencing 
with  pain  in  the  eye  and  being  often  associated  with  headache  an*! 
vomiting.  Ordinarily  only  the  muscles  innervated  by  the  thinl  nerve 
are  involved.  The  attacks  occur  at  more  or  less  regular  interval*, 
varying  from  a  year  to  a  few  days ;  often  between  them  there  ii  » 
slight  degree  of  muscular  insufficiency.  They  are  likely  to  be  brought 
on  by  emotional  shock  or  some  debilitating  condition,  as  menstruation, 
and  it  has  been  suggested  that  they  bear  some  relation  to  luigrainr. 
The  second  variety  attacks  the  muscles  of  the  body  and  may  invohr- 
all  four  extremities.  The  disease  appears  to  belong  to  the  family  tyj>e. 
It  usually  commences  in  youth,  and  sometimes  after  an  infectious  fevt-r. 
The  attaek  comes  on  rather  suddenly,  is  complete  within  a  short  tiir.e. 
and  disappears  in  the  course  of  from  one  to  three  days.     The  ten<i«»n- 
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reflexes  are  abolished  and  the  muscles  show  greatly  diminished  faradic 
excitability.  The  muscles  supplied  by  the  cranial  nerves  are  not  involved. 
These  attacks  recur  at  irregular  intervals  for  very  long  periods.  In  a 
case  observed  by  Oppenheim  and  Westphal  the  patient  had  been  under 
observation  for  many  years.  Finally,  there  is  a  third  form  that  seems 
to  be  associated  with  malaria.  The  attacks  occur  at  regular  intervals, 
either  daily  or  every  other  day,  last  several  hours,  are  associated  with 
fever,  and  disappear  with  a  critical  discharge  of  sweat.  They  are  read- 
ily prevented  by  the  use  of  quinin. 


HYSTERIA. 


Definition. — A  condition  of  the  general  nervous  system  partaking 
of  the  natures  of  both  a  neurosis  and  a  psychosis,  and  characterized  by  a 
vast  multiplicity  of  clinical  manifestations,  all  indicative  of  a  loss  of 
voluntary  control  over  the  inhibitory  will-powers. 

Pathology. — Hysteria  is  to  be  regarded  as  essentially  a  morbid 
entity,  without,  however,  any  tangible  pathologic  features.  The  most 
careful  postmortem  examinations  of  subjects  who  have  while  in  life  mani- 
fested pronounced  hysteric  symptoms  have  failed  to  reveal  any  organic 
nervous  alterations,  however  slight.  The  occurrence  of  the  affection  in 
men  as  well  as  in  women  excludes  the  former  theory  of  a  uterine  path- 
ology, which,  though  an  idle  fancy,  held  sway  for  so  many  centuries  and 
gave  origin  to  the  name  by  which  the  condition  is  generally  recognized. 

^Btiology. — There  are  a  large  number  of  predisposing  and  exciting 
factors,  all  of  which,  however,  may  be  grouped  under  a  few  dominant 
heads.  Thus  among  the  former  must  be  mentioned,  pre-eminently, 
heredity.  The  investigations  of  many  neurologists  and  alienists  of  divers 
lands  have  gone  far  to  demonstrate  that  at  the  foundation  of  the  vast 
majority,  if  not  of  all,  of  the  hysterias  is  to  be  discovered  an  inherited 
neurotic  tendency  or  temperament.  The  family  histories  of  these  patients 
generally  reveal  a  large  number  of  consanguineous  neurotic  or  hysteric 
individuals. 

The  diseased  condition  in  question  is  apparently  in  close  relationship 
with  the  various  psychoses  and  major  neuroses  (epilepsy,  chorea,  tetany). 

In  the  process  of  transmission  one  generation  may  entirely  escape  the 
pernicious  influence,  and  successive  generations  may  manifest  strikingly 
different  evidences  of  the  disease,  in  one  the  neurotic  and  in  another  the 
psychic  element  predominating.  A  curious  phenomenon  that  is  worthy 
of  mention  is  the  apparent  contagiousness  of  hysteria;  moreover,  the 
baleful  influence  one  neurotic  individual  exerts  over  the  unfortunates  of 
this  temperament  explains  the  so-called  ''hysteric  epidemics"  that  have 
swept  over  communities,  and  even  over  vast  tracts  of  land  or  entire  coun- 
tries, at  different  periods  of  the  world's  history.  Similar,  though  limited, 
outbreaks  may  still  be  seen  in  the  nervous  wards  of  hospitals  or  in 
religious  and  political  conventions,  and  these  depend  largely  upon  the 
general  prevalence  of  the  neurotic  disposition  untempered  by  a  virile 
will-power.  • 
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The  hysteric  temperament  may  be,  and  often  is,  fostered  by  improper 
and  pernicious  modes  of  life,  especially  by  luxurious  and  sensuous  liring 
and  by  the  habit  of  gratifying  every  desire  of  the  will  during  earl?  life. 
It  is  manifested  at  this  early  stage  of  the  individuars  existence  by  kjper- 
sensitiveness,  brilliancy,  undue  enthusiasm,  and  a  more  or  less  erratic 
turn  of  mind. 

Sex  is  a  strongly  predisposing  cause  of  hysteria,  and,  while  it  is  by 
no  means  limited  to  females,  the  great  majority  of  instances  of  the  diacMe 
occur  .among  girls  and  women.  Rarely,  however,  instances  of  a  most 
rebellious  nature  have  occurred  in  the  opposite  sex. 

Age. — The  condition  is  generally  encountered  between  the  ages  rf 
fifteen  and  thirty  years.  After  the  latter  age  the  frequency  of  the  dis- 
ease rapidly  diminishes,  and  prior  to  the  onset  of  puberty  the  case*  rt- 
corded  are  also  comparatively  few  in  number,  although  exceptionaU;  it 
is  seen  in  infancy. 

A  very  influential  factor  in  the  production  of  the  disease  is  the  UA 
of  proper  mental  development.  It  stands  to  reason  that  those  who  ire 
coarse  and  illiterate,  ana  who  have  not  been  taught  the  lessons  of  ^ 
control,  and  who  are  subject  to  the  various  and  multiplex  superstition 
that  are  ever  prevalent  among  the  masses,  will  respond  more  quickly  ak 
more  generally  to  the  causes  that  tend  to  destroy  mental  equilibrin. 
Hence,  hysteria  or  insanity  shows  its  rankest  development  among  tbon 
whose  education  and  culture  are  defective.  This  is,  however,  by  &> 
means  an  inevitable  law,  for  over-stimulation  of  the  faculties  may  be  jofi 
as  deleterious  as  under-stimulation,  aud  some  of  the  brightest  lights  of 
the  world  have  manifested  at  various  periods  of  their  lives  decided  bystehc 
symptoms. 

Improper  hygienic  surroundings^  tending  as  they  do  to  enenratioB 
and  physical  depression,  are  influential  predisposing  factors  in  the  erdi- 
tion  of  hysteria.  In  addition  to  poor  and  insufficient  food,  lack  of  proper 
ventilation,  overcrowding  in  foul  habitations,  and  insufllicient  bathing, 
must  be  mentioned  the  enervating  influence  of  hot  and  moist  climaies 
It  is  generally  conceded  that  more  cases  of  hysteria  occur  in  the  warm 
than  in  the  colder  portions  of  the  temperate  zones,  and  that  this  prop»r- 
tion  mcresses  pari  passu  with  the  height  of  the  temperature. 

Finally,  the  causal  influence  of  the  chronic  toxemias  (alcoholism, 
morphinism,  absinthism,  saturnism  and  intoxications  by  other  metilM 
is  to  be  mentioned.  In  systemic  poisoning  the  depraved  condition  ••f 
the  physical  reacts  upon  the  mental  organism,  and  sooner  or  late: 
hysteric  manifestations  may  be  found  to  coexist  with  the  original  toxic 
phenomena. 

The  exciting  causes  of  hysteria  may  be  grouped  as  follows: 

(1)  Most  commonly  psycho-neurosis  follows  some  profound  emoti-Mi 
or  mental  or  moral  shock.  Thus,  in  neurotic  males  it  may  be  excited 
by  excessive  and  protracted  business- worry  or  excitement,  or  by  actire 
competition  in  certain  lines  of  occupation,  or  by  some  heavy  and  unex- 
pected monetary  reversal.  In  females  it  is  not  uncommon  as  a  sequel 
to  the  establishment  of  puberty  and  the  menstrual  function,  or  to  the 
physi<)lo<ric  arrest  of  menstruation  at  the  period  of  the  climacteric.  £*[*• 
cially  is  it  prone  to  develop  in  young  and  illegitimately  pregnant  women, 
or  during  the  first  pro<rnaiu*y  in  newly-mtrrie4l  women  of  a  neurotic  tett- 
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perament.  Great  religious  excitement  during  the  progress  of  a  revival- 
wave  and  profound  political  upheuvals  have  been  most  potent  in  estab- 
lishing^ the  disease  in  numerous  instances ;  and  other  profound  mental 
impressions,  of  fear,  grief,  or  great  and  unexpected  joy,  have  assumed 
the  exciting  rSle. 

(2)  Extreme  physical  prostration,  the  result  of  some  very  acute  or 
much  protracted  chronic  disease,  may  exert  an  etiologic  effect.  Thus, 
some  of  the  most  marked  and  intractable  forms  of  the  disease  have  re- 
sulted from  the  specific  fevers  (typhoid,  typhus,  and  the  fither  exan- 
themata), while  it  is  not  rare  in  a  varying  degree  in  the  final  stages  of 
tuherculosis,  chronic  nephritis,  and  other  grave  constitutional  affections 
of  long  standing, 

(3)  The  so-called  **^  traumatic  hysteria"  has  come  to  occupy  a  prom- 
inent place  in  the  etiologic  category  of  the  disease.  Especially  do  we 
find  the  incurable  varieties  of  hysteria  resulting  from  a  slight  or  it  may 
be  a  more  severe  traumatism.  It  must  be  remembered  that  a  considerable 
period  of  time  may  intervene  between  the  date  of  the  injury  and  the  ap- 
pearance of  the  initial  hysteric  symptoms,  so  that  in  all  citses  it  becomes 
of  the  utmost  importance  to  make  a  careful  study  of  the  patient's  history 
for  signs  of  traumatism,  however  remote.  It  has  also  been  noted  that  oft- 
repeate<l  minor  traumatisms  may  essentiaUy  result  in  some  hysteric  mani- 
festations. So  well  recognized  has  this  fact  become  that  it  is  not  unusual 
to  discover  an  hysteric  element  in  certain  occujjational  ailment^s.  Thus 
the  irritable  neurasthenic  conditirtfi  nf  the  centro-spinal  axis  so  common 
among  the  employees  «d'  milroads,  and  known  as  the  'Mrritahle  hysteric'' 
or  ''railroad  spine,*'  is  now  acknowledged  as  the  type  of  this  traumatic 
hysteria.  In  fact,  any  slight  injury  or  a  blow  upon  tfie  head  or  a  trivial 
injury  of  another  portion  of  the  body,  especially  if  it  be  brooded  upon, 
may  ultimately  cause  hystero-epilepsy. 

(4)  Finally,  in  a  limited  number  of  cases  sexual  excesses  and  mastur- 
bation are  the  influential  factors  in  the  production  of  hysteria.  The 
sexual  origin  of  the  disease,  which  was  formerly  the  chief  etiologic 
theory,  has  now  come  to  occupy  only  a  minor  caus^ative  rfile,  but  the  tend- 
ency to  entirely  abolish  it  as  a  cause  of  the  disease  is  as  much  an  error 
in  the  opposite  direction.  These  sexual  causes,  though  few  in  number,  do 
exist,  and  are  especially  to  be  found  among  the  class  of  so-called  sexual 
perverts. 

Clinical  History. — ^Clinically,  hysteria  presents  three  well-marked 
stages,  known  respectively  as  the  prftdrnmal^  the  eoiivuhive^  and  the 
latent.  The  latter  is  also  designated  a.s  the  inUrronimhtve  stage  or  the 
period  of  the  stitpnata,  and  during  this  period  the  number  of  the  symp- 
toms and  their  complexity  almost  baffle  attempts  at  classification  ;  they 
can,  however,  best  be  portrayed  by  presenting  them  under  the  heads  of 
the  various  systems  (nde  wfra). 

(1)  The  Prodromal  Stage.— The  prodromes  are  invariably  present,  and 
at  times  they  are  more  marked  than  at  others.  They  are  evident  alike 
to  both  patient  and  physician,  and  are  largely  psychic  in  nature.  There 
IB  noted  a  marked  mental  depression  associated  with  introspection,  and,  it 
may  be.  with  a  frirm  nf  mild  mania  or  of  melancholia.  A  condition  of 
aprosexia  develops,  and  the  patient  becomes  irritable,  restless,  and  dis- 
contented.    The  mental  derangement  may  manifest  itself  in  the  form  of 
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delusions  or  nightmare,  and  there  is  a  characteristic  neglect  of  the  toilet 
and  attire.  Naturally,  there  result  disturbances  of  the  gastro-intestinsi 
tract — viz.  anorexia,  nausea,  vomiting,  constipation,  and  perversioDs  of 
taste.  The  patient  is  pale,  and  the  expression  assumes  an  anxious  on  it 
may  be,  vacant  cast.  These  phenomena  persist  for  several  days,  and  are 
followed  by  emotional  disturbances — spasms  of  hysteric  laughing  and 
crying — that  immediately  precede  the  aura^  which  is  as  marked  a 
feature  in  hysteria  as  in  epilepsy.  It  may  assume  one  of  a  number  of 
forms,  but  more  commonly  it  has  an  ovarian,  a  cervical,  a  cerebral,  or 
a  surface  or  cutaneous  origin  (unilateral).  Very  frequently  the  convul- 
sion is  preceded  by  a  condition  of  extreme  sensitiveness  and  pain  in  ooe 
or  both  ovarian  regions,  so  that  the  lightest  touch  at  a  point  on  the 
abdominal  surface  one  inch  above  Poupart*s  ligament,  and  midwaT 
between  the  pubis  and  the  anterior  superior  iliac  spine,  will  elicit  ex- 
quisite tenderness.  This  is  so  constant  and  characteristic  that  manj 
patients  can  invariably  predict  the  onset  of  the  convulsion.  Xot  infre- 
quently the  aura  begins  in  the  neck,  the  patient  experiencing  a  sensation 
as  of  a  ball  lodging  in  the  throat  (globus  hystericus) :  this  is  due  to  a 
spasmodic  contraction  of  the  muscles  of  the  pharynx  and  esophagus,  and 
is  accompanied  by  tachycardia  and  a  sense  of  suffocation.  If  tne  aon 
originate  above  the  scalp,  it  is  characterized  by  the  sudden  appearance, 
generally  in  the  top  of  the  head,  of  a  severe  neuralgic  pain,  as  if  pro- 
duced by  the  entrance  of  a  nail  {clavus  hystericus) ;  this  is  frequently 
associated  with  vertigo  and  tinnitus  aurium.  The  aura,  finally,  maj 
appear  in  the  form  of  spots  of  cutaneous  tenderness,  mainly  localized 
upon  the  trunk,  to  which  areas  has  been  given  the  name  of  htffifr- 
ogenous  zones. 

(2)  The  Hysteric  Oonvnlsion. — Closely  following  upon  the  footsteps  of 
these  prodromes,  and  immediately  following  the  aura,  the  hysteric  conml- 
sion  may  appear.  Most  commonly  this  is  epileptoid  in  nature  ;  rarelv  it 
assumes  a  less  common  type.  Hence  it  becomes  necessary  to  descril-t 
several  of  the  forms  of  the  convulsions — viz.  {a)  the  epileptoid  (hystero- 
epilepsy) ;  (h)  the  gymnastic  (clownism) ;  {c)  the  eniotionoLl  catahytic,  'T 
dramatic  ;  and  {d)  the  delirious.  All  of  these  forms  may  be  prt*s^nt  in 
the  same  attack,  the  one  passing  quickly  into  the  other,  or,  a^  in  the 
abortive  cases,  one  or  the  other  form  will  predominate.  Briefly  described, 
the  characteristic  features  are  as  follows : 

{a)  Epileptoid  [Hystero-epilepsy). — Immediately  upon  the  appearance 
of  the  aura  the  patient  commonly  emits  a  shriek  and  falls  upon  the  ti""r 
or  iu  some  convenient  place,  taking  special  care  to  do  herself  no  injurv: 
this  is  in  strong  contradistinction  to  the  true  epileptic  spasm.  The  Lt*au 
and  limbs  are  thrown  about  by  more  or  less  violent  clonic  mustular 
spasms,  and  at  times  a  condition  of  opisthotonos  or  other  trunkal  ct»ntor- 
tion  (eraj)rosthotonos,  pleurosthotonos)  may  be  noticed  ;  those  muscular 
movements,  however,  are  more  or  less  volitional,  and  are  not  the  aimk-s* 
movements  of  the  true  epileptic.  The  patient  may  or  may  not  foam  a: 
the  mouth.  There  is  a  constant  twitching  of  the  eyelids  and  the  evt^ 
are  rolled  about,  but  apparently  retain  a  more  or  less  observant  expresji«m. 
Consciousness,  as  a  rule,  is  not  fully  lost.  The  facial  muscles  are  <list<»rtt>i. 
rapid  chanties  of  expression  being  noted  {hysteric  trismus)^  and  respira- 
tion is  somewhat  impeded.     As  the  convulsion  passes  off  tne  movemenr* 
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I  gradaully  subside,  and  the  patient  generally  sinks  into  a  state  of  quies- 
^^ii€e  or,  it  may  be,  into  a  ligbt  sleep.     This  may  he  followed  hy  complete 
temporary  recovery,  or  the  epileptoid  may  jm^B  into  one  of  the  other  forma 
of  tLie  convulsive  seizure.     Tbe  tlunition  of  the  spasm  as  described  is  usu- 
ally longer  than  that  of  a  true  epileptic  seizure, 

(h)  The  irymnastie  Form  {CltJ wnismy -^Tli'in  stage  is  characterizeil  by 
violent  and  grotesrjue  muscular  movements.  Here  are  to  he  grouped  all 
of  the  more  curious  manifestations  of  the  disease  recorded  in  the  history 
of  medicine.  The  most  difficult  feats  of  the  contortionist  are  performed 
with  apparent  ease;  the  patient  may  suddenly  begin  to  dance  or  jump  at 
a  most  astonishing  rate,  persisting  in  the  movements  until  she  drops  from 
pure  physical  exbaustion.  The  so-called  religious  ceremonies  of  tbe 
Shakers  of  Lebanon,  Pennsylvania,  and  of  the  Jumpers  of  the  Jliddle 
Ages,  are  manifestations  of  this  form  of  hysteria.  In  children  the  attack 
may  appear  as  tbe  so-called  bfaHf-mmien/,  in  which  the  movements  or 
fiountls  of  the  lower  animals  Uiay  be  simuhitetl ;  such  is  also  tbe  explana- 
tion of  tbe  condition  known  as  spurious  hi/dropkohia^  Uehimpsia  nutans^ 
the  ''  nodding  spasm  "  or  *'  salaam  convulsion  ''  of  young  children,  is  like- 
wise a  sub- variety  of  this  form  of  the  disease.  Consciousness  is  never  lost 
during  this  jieriod, 

(e)  The  Emofionul  Cataleptif%  or  Dramatic  Form, — In  this  form  tbe 
patient  seems  to  suflTer  from  delusions  or  hallucinations  that  are  ap|Kirently 
tbe  outcome  of  the  preceding  condition.  The  emotion  that  is  nio,st  devel- 
oped in  tbe  patient's  moral  constitution  now  dominates  his  spijsmoilic  ac- 
tions. As  Lloyd  aptly  expresses  it :  "'  The  third  period  of  the  hysteric 
convulsion  is  one  of  dramatic  representation  of  emotional  images,  and  these 
are  of  countless  varieties,  according  to  time  and  person,"  All  of  the  mani- 
festations of  tbe  cataleptic  state  are  present.  Sensation  is  largely  abolished, 
consciousness  is  retained,  and  tbe  patient  is  usually  alile  to  recall  events 
that  have  transpired  during  the  period.  Especially  common  now  is  the 
assumption  of  dramatic  and  passiunate  attitudes,  which,  as  described  by 
Richer,  include  ''  tbe  attitude  of  tbe  cross,  of  defence,  of  menace,  of  ap- 
peal, of  lubricity,  of  ecsta.«iy,  of  dreatl  of  anituals  (as  mts),  of  scorn/'  and 
the  like.  The  body  of  tbe  patient  retains,  at  times  for  indefinite  periods, 
whatever  position  is  first  assumed  {htfHteric  catalepsif).  In  some  cases  the 
patient  flills  into  a  condition  of  apparent  sleep  or  narcolepsy  {hysteric  sleep^ 
hysteric  sorrmolenee,  hynterie  tranee)  of  varjnng  degrees  of  intensity;  this 
may  persist  fir  any  peiiod  of  time,  from  a  hour  or  two  up  to  weeks,  months, 
or  even  years.  In  these  extreme  cases,  while  the  patient  at  first  appears 
to  he  in  a  normal  sleep,  sooner  or  later  the  body  assumes  a  corpse-like 
appearance,  with  pale,  waxy  skin,  ahnost  ira perceptible  respiration  and 
cardiac  action,  and  a  subnormal  temperature, 

(d)  The  Stage  of  Delirium. — Tbe  final  stage  of  the  hysteric  convulsion 
is  hut  a  continuation  of  tbe  preceding  period,  with,  however,  a  cessation 
of  the  muscular  movement  to  a  great  extent.  The  tendency  now  is  to 
delirium  of  a  mild  type,  tinged  with  more  or  less  melancholia.  Conscious- 
ness  is  maintained  throughout  this  stage,  and  there  now  appear  some  curi- 
ous motor  phenomena  that  may  persist  for  days  or  weeks.  These  may 
consist  in  tbe  abolishment  of  muscular  power  in  various  portions  of  the 
body.  Very  often  associated  with  these  motor  phenomena  is  noted  a  con- 
dition of  mutism  that  lasts  for  indefinite  periods  of  time. 
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Hysteric  paralyses  occur,  and  may  Bimulate  any  form  of  the  orgtnic 
paralyses  (monoplegia,  hemiplegia,  paraplegia).  In  many  cases  the  patient 
is  left  witn  a  more  or  less  permanent  spasm  of  a  single  set  of  muscles  or 
of  associated  sets.  These  so-called  hysteric  contractions  may  affect  any 
portion  of  the  body.  One  arm  may  be  bent  at  the  elbow  or  one  leg  at 
the  knee ;  in  the  former  case  the  fingers  are  rigidly  contracted  and  em- 
brace the  thumb,  which  is  crossed  upon  the  palm,  while  in  the  latter  the 
toes  are  strongly  flexed  upon  the  plantar  surface  and  the  foot  is  inverted. 
The  ankle-  and  knee-jerk  persist.  In  other  cases  a  curious  spastic  gait 
is  produced  that  closely  simulates  that  of  spinal  sclerosis.  The  muscles 
of  the  hips,  shoulder,  back,  and  neck  (hysteric  torticollis)  may  share  in  the 
process.  In  women  the  muscles  of  the  diaphragm  and  abdominal  walls 
may  be  involved  {hysteric  pseudo-cyesis).  Hysteric  rotatory  spasm^  iy»- 
teric  athetosis^  and  hysteric  tremor  are  all  dependent  upon  a  spasmodic 
action  of  the  muscles  affected.  The  convulsive  seizure  generally  is  of 
short  duration^  lasting  but  fifteen  to  thirty  minutes.  Occasionally,  how- 
ever, there  is  developed  a  prolonged  convulsive  status,  during  which  time 
the  patient  continually  falls  from  one  convulsion  into  another,  until  one 
hundred  or  more  may  be  recorded  and  the  excess  of  nervous  power  is 
exhausted. 

(3)  The  Latent  or  InterconvulBiye  Stage,  or  Period  of  tlie  Sttfoiata.— 
After  the  convulsive  attack  the  patient  enters  upon  a  more  or  less  yto- 
longed  interval  of  comparative  quiet;  this  is  characterized,  however,  bj 
numberless  and  varied  phenomena — the  hysteric  stigmata.  The  whole 
course  of  the  affection  may  be  comprised  in  this  period,  convulsions  being 
absent.  As  I  have  already  stated,  these  can  best  be  described  under  the 
heads  of  the  various  systems : 

(a)  The  Nervous  System. — This  presents  the  most  characteristic  hvs- 
teric  stigmata.  They  are  generally  grouped  into  the  three  classes  of 
motor,  sensory,  and  psychic. 

The  viotor  symptoms  have  already  been  referred  to  in  part  in  the  d^ 
scription  of  the  hysteric  convulsion.  They  embrace  every  variety  of  mo*- 
cular  pathology,  from  obdurate  paralysis  to  and  including  tremor,  ino:»- 
ordination,  and  tonic  spasm  or  contraction.  The  hysteric  paralyses,  i? 
stated,  may  be  absolute  or  partial,  and  either  general  or  limited  to  grouf* 
or  to  individual  muscles,  and  may  simulate  any  variety  of  true  paralv?is 
of  organic  origin.  There  is  usually  noted  an  exaggeration  of  the  reflexes 
of  the  affected  side,  muscular  wasting  may  or  may  not  be  present,  and  it 
is  not  at  all  uncommon  to  find  associated  contractures  and  sensory  phe- 
nomena. The  paralyzed  limb  or  limbs  show  evidences  of  circulatorj*  dis- 
turbances, as  edema  and  bluish  discoloration.  In  the  paraplegic  case*  it 
is  unusual  for  trophic  disturbances  (bed-sores)  to  appear ;  some  atrophy 
of  the  affected  muscles  may,  however,  be  noted.  Hysteric  tremor?  are 
not  infrequent,  and  are  usually  well  marked  and  persistent.  They  are 
generally  associated  with  contractures  and  other  hysteric  stigmata. 

Hysteric  incoordination  {hysteric  ataxia)  has  also  been  termeil  astasia- 
abasia  ;  it  is  one  of  the  rarest  of  the  motor  phenomena  of  hysteria.  Thf 
name  implies  an  inability  to  stand  or  walk,  although  muscular  jK)wer  in 
the  legs  and  trunk  is  retained  {vide  Astasia-abasia,  p.  1181).  Ilf/ft^nc 
contractures  may  occur  as  distinct  phenomena  or  may  be  associated  with 
some  form  of  hysteric  paralysis.     Usually  the   contractures  occur  with 
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startling  abruptness,  and  are  most  i ii tense  and  persistent,  resisting  even 
the  efl'ectB  of  sleep  and  the  anesthetics.  There  may  be  associated  Hcnsory 
phenomena.  The  toes  and  the  fingers  are  most  frefjuenily  the  seat  of 
contracture,  but  the  muscles  of  the  face  and  neck  may  likewise  share  in 
the  afTeetion, 

Seiisoiy  Symptoiiii* — The  anesthetic,  hysteric,  and  paresthetic  vari- 
eties are  noted.  Patients  showing  hysteric  anesthesia  are  able  to  run 
pins  into  themselves  without  showing  the  slightest  degree  of  suffering. 
The  anesthesia  may  be  general  or  it  may  involve  but  half  of  the  body  or 
scattered  areas  of  the  cutaneous  sarface*  Set/mental  aneisthesia  is  the 
term  applied  to  that  condition  in  which  a  limb  or  a  portion  of  a  limb  is 
involved.  Not  only  is  the  skin  nffected,  but  often  the  deeper  tissues  as 
well,  and  there  is  generally  some  vasomotor  involvement,  as  is  shown 
by  the  fact  that  punctures  by  a  needle  are  not  followed  by  bleeding. 
There  is  often  associated  an  anesthesia  of  one  or  more  of  the  sf»eetal  senses 
(hi^sterie  amaurosw  or  blindnesg,  hysteric  deafnem^  and  hysterk  anosmia). 
The  conjunct! vce  very  frequently  escape.  The  anesthesia  is  severe,  as  a 
rule,  immediately  after  an  hysteric  convnlsionj  but  it  may  be  entirely  absent 
throughout  a  given  case  of  hysteria.  There  is  often  contraction  of  the 
field  of  vision  ur  inversion  of  the  color-fields,  the  red  being  more  exten- 
sive than  the  blue. 

Hy&teric  hype  re»  t  h  emt  i  s  a  1  so  a  f r e  4  u  e  n  t  c  1  i  n  i  c  a  1  m  a  n  i  fes  t  a  t  i  o  n ,  an  d  i  a 
generally  confined  to  limited  areas,  as  the  ovarian,  mammary,  or  spinal 
regions,  or  to  one  of  the  larger  joints  {ftysttric  Joittt)^  simulating  organic 
disease  of  the  part.  These  conditions  cmu  be  recognised  by  etherizing 
the  patient,  when  perfect  mobility  of  the  afiected  joint  is  noted.  When 
one  of  the  maramji;  is  involved,  the  organ  becomes  exceedingly  painful  to 
the  touch  and  slightly  edematous  {hyxterir  hreaat),  I[y»teric  pariSl/iesim 
include  the  common  varieties  of  formication,  dead  fingers,  and  the  like. 

FflyeMc  Symptoms. — These  have  already  been  mentioned  among  the 
prodromal  sy mptomB— violent  antl  capricious  changes  of  temper,  mental 
depression  and  unrest,  melancholia*  and  a  notable  lack  of  volitional 
power  whereby  the  patient  becomes  especially  open  to  the  suggest iona 
of  the  hypnotist.  8uch  patients  may  develop  into  that  strange  condition 
known  as  '*  double  consciousnesB." 

(h)  The  Digestive  System. — Among  the  usual  clinical  manifestations 
of  this  group  may  be  mentioned  anorexia  (which  may  be  complete),  a 
strange  anVl  persistent  perversion  of  taste,  occasional  uncontrollable  vomit- 
ing without  nausea  (hygiene  vomitiny,  anorerta  nervom\  marked  dyspep- 
sia, and  at  times  extreme  emaciation  with  dryness  and  a  parch  men  t-1  ike 
feel  of  the  skin.  Excessive  flatulence  and  the  peristaltic  unrest  of  Kiiss- 
manl  may  be  marked  symptoms,  as  may  also  either  diarrliea  or  const i[ia- 
tion,  Hy^terie  hematemenis  is  the  result  of  swallowing  blood;  this  ia 
usually  drawn  from  tiie  gums  or  tonsils,  or  it  may  be  taken  secretly  by 
the  patient  from  other  external  sources. 

(e)  The  Respiratory  System. — Difficulty  of  respiration  {hysterie  dys- 
pnea) is  not  uncnmmon,  and  is  cbaracterized  by  an  extreme  rapidity  and 
shallowness  of  the  respiratury  movements,  The^^e  are  much  out  of  pro- 
portion to  the  hcart-besLts,  and  are  unassociated  with  cyanosis.  In  other 
cases  the  disturbance  assumes  the  form  of  uncontrollable  yawning,  sneess- 
ing,  or  hiccoughing,  due  probably  to  a  spa.smodic  action  of  the  involun- 
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tary  muscles  of  the  bronchial  tubes  and  diaphragm.  Hy%teric  cough  is 
a  troublesome,  and  very  often  a  stubborn  symptom,  occurring  espe- 
cially in  young  females.  It  is  dry  and  barking,  and,  as  a  rule,  unaccom- 
panied by  expectoration.  At  times  it  may  be  followed  by  hytteric 
nemoptt/818,  in  which  there  is  an  escape  of  light-red  fluid  from  tht 
pharyngeal  mucosa.  Hysteric  aphonia  is  also  frequently  noted ;  in  dib 
condition  the  patient  scarcely  speaks  in  an  audible  whisper.  In  such  cas€$ 
restoration  of  the  voice  is  as  of  sudden  occurrence  as  is  its  loss.  In  one 
of  my  own  cases  aphonia  manifested  almost  true  intermittence  for  a  period 
of  five  years,  while  during  the  last  two  years  or  over  it  has  stubbomlj 
persisted  even  without  remission. 

(d)  The  Vascular  System. — Hysteric  tachycardia  is  often  noted,  tihi 
much  less  frequently  hysteric  bradycardia  appears.  A  variety  o{  pseuiff 
angina  is  not  of  rare  occurrence  {vide  Angina  Pectoris,  p.  669).  Vm 
frequently  the  patient  exhibits  a  localized  flushing  of  the  skin  (hysterv 
erytherna),  and  especially  of  the  face  and  neck,  or,  as  has  already  be« 
noted,  there  may  be  an  apparent  bloodlessness  of  a  part.  Profuse  genenl 
or  localized  sweating  is  not  uncommon,  and  may  at  times  be  bloody. 

Hysteric  fever  may  be  mentioned  here  as  a  rare  manifestation,  the 
bodily  temperature  usually  being  normal  in  hysteria.  The  elevation  rf 
temperature  may  be  modei-ate  or  there  may  be  an  extreme  hvperpvreiii 
(110^-120°  F.— 43.3°-48.8°  C),  without  grave  results.  If  this  br 
associated  with  localized  neuralgia,  it  becomes  a  difficult  matter  to  diagnose 
between  the  neurotic  condition  and  organic  disease  of  the  apparentij 
affected  part. 

(e)  The  Urinary  System. — An  excessive  flow  of  urine  {hysteric  polyuria. 
is  of  very  common  occurrence,  while  the  opposite  condition  {anuria)  i« 
much  rarer. 

Diagnosis. — The  diagnosis  of  hysteria  must  depend  largely  upH. 
the  history  of  the  attack,  the  previous  history  of  the  patient,  and  tlr 
recognition  of  the  features  of  the  neurotic  temperament.  In<livi<luii? 
possessing  this  habit  are  generally  spare  of  body,  of  (juick  inovemeutj', 
brilliant  and  changeable  eyes,  an  emotional  disposition,  and  unstabh-  njt-D- 
tal  equilibrium.  Close  and  judicious  inquiry  among  the  friends  «iii. 
as  a  rule,  elicit  a  history  of  previous  hysteric  seizures  of  lautjhing  ani 
crying.  The  great  tendency  of  the  profession,  unfortunately,  is  to  uvrr- 
look  true  organic  conditions  and  ascribe  the  patient's  symptoms  purely  lo 
an  hysteric  attack.  Oppositely,  it  must  not  be  forgotten  that  evt-n 
genuine  hysterics  may  develop  true  organic  disease  eitlier  durin^r  ^» 
attack  of  hysteria  or  in  the  intervals,  and  these  intercurrent  affi*etiun? 
may,  though  rarely,   terminate  fatally. 

Differential  Diagnosis. — Very  important  is  it  to  distinguish  betwwL 
hysteric  and  true  hemiplegia,  and  between  hysteric  and  organic  ahdoffi- 
inal  tumors.  In  the  following  tables  the  most  striking  points  of  differ- 
ence between  these  conditions  have  been  set  down  : 

Hysteric  Palsies.  OR<;ANir  Palsies. 

Occur   without  a  previous  history  of  or-  Are  always  secoiuiary  t<»  or^iairu-  >y\ut. 

pmic  (iiscasc.  but  with  a  neurotic  his-  or  hrain- disease  or  to  trauIIlati^ul. 

t4iry.     'rrauiiiatisin   may  V)e  the  cause. 

Are  accompanied  by  other  hysteric  stig-  Hysteric  stigmata  are  a)>8ent. 

maUi  or  perversions  of  sensation. 


HYSTEEIA. 


1171 


Hysteric  Palsies. 

Are  not  accompanied  io variably  by  wast- 
ing of  the  nmaelea  involved. 

Reactions  of  degeneration  are  absent. 

The  para1yHi.H  in  apt  to  be  more  or  lees 
transient  and  shifting* 

The  power  of  motion  retums  before  sen- 
sation. 

In  hyateric  hemiplegia  the  facial  museles 
are  not  involved. 

Anesthesia  generally  causes  relaxation  of 
hyateric  eontraetiont^* 

Hysteric   Abivomin-al  Tuvoes  (Psei^do 

CVESIS). 

Almost  invariably  occur  in  nenrotio 
women  near  the  menopauae. 

The  percussion-note  is  invar iably  tym- 
panitic. 

Ane^tbeaia  causes  a  disappearance  of  the 
tumor. 

la  variable  o.^  to  size  and  tonicity. 

la  aceompaniod  by  tympiiuy  and  flatu- 
lence. 


Organic   Palsies. 

Are  always  accompanied,  sooner  or  later, 

by  niuHcle-wa»ting. 
Reactions  of  degeneration  are  present. 
The  paralysis  is  permanent  and  marked. 

Sensation  first  reappears. 

The  facial  muscles  of  the  same  or  oppo 
site  side  are  always  involved  in  true 
hemiplegia. 

Organic  paralytic  contractions  are  not 
affected  by  anesthesia. 


Organic  Abdojkinal  Tcmorb. 

Occur  irrespective  of  sex. 

The  tiercuaa  ion -note  over  the  swelling  18 

duH^  or  a  dull  tympany. 
Anesthesia  has  no  effect  upon  the  tumor. 

Slowly  but  sttmdiiy  progreHaes  in  size. 
The  iMDwels  are  not  alwaya  distended  by 
gas. 


The  differential  diagnosis  between  hysteria  and  true  iieurasthenia,  and 
epilepsy,  will  be  fouotl  in  the  discussion  of  the  Litter  two  affections* 

R'OgtiOSiS. — ^As  regiinls  death,  the  prognosis  in  hysteria  is  good; 
true  hysteric  patients  never  die  oc  the  disease,  tior  docs  the  hy.stcric 
spasm  ever  result  fatally.  As  to  an  ultimate  cure,  however,  the  prognosis 
is  very  doubtful.  If  the  disease  occur  early  in  life  and  if  there  is  a 
marked  congenital  neurotic  tendency  inanifested  in  the  patient,  there  is 
almnst  no  hope  of  effecting  a  ])ernianent  cure.  In  the  act|uired  cases, 
under  pmper  moral  and  hygienic  control  great  benefit  may  be  effected  or 
even  an  ahsrilnte  cure  recorded. 

Treatment,— Of  tlie  TemperameEt. — Accurately  speaking,  tlie  treat- 
ment of  hysteria  should  be  begun  before  birth.  Neurotic  women  bearing 
children  should  be  subjected  to  a  course  of  rcv^t-cure  and  mental  and 
moral  suasion,  ami  the  contlition  of  their  nervous  systems  sliould  receive 
the  careful  attentitin  of  the  attending  physieian.  Neurotic  chihlren  re- 
t^uire  the  greatest  care  during  the  developinental  period.  A  strong  fdiy- 
sitjue  must  be  secured  by  proper  attention  to  otit-of-door  exercise,  and, 
fiir  the  time  being,  even  at  the  expense  of  mental  culture,  Sttch  children 
sluiuld  not  be  sybjeete<l  to  the  '••cramming"  process  so  cotnmon  in  our 
moilern  courses  of  eilucation,  but  shoidtl  be  trained,  if  possible,  at  home, 
where  the  elemetit  uf  comp^etition  may  he  eliminated.  Systematic  hours 
of  stuiiy  and  of  recreatirm  (with  absolute  rest  from  study  during  the 
summer  months),  and  opportunities  of  travel  and  change  of  air  and  scene, 
will  work  wonders  in  these  hyperesthetic  little  individuals.  Especially  at 
the  time  of  puberty  is  the  greatest  of  care  retjuired  in  order  to  avoid  an 
a4iditionaI  strain  upi>n  the  already  seriously  taxed  nervous  system.  In 
addition  to  the  foregoing  a  strict  watch  nmst  he  kept  over  the  moral 
nature  of  the  child.  The  satisfaction  of  every  whim  and  the  lack  of 
moral  suasion  are  the  sureat  ways  to  develop  the  hysteric  temperament 
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When  possible  the  chiM  sihoiihl  be  taken  away  from   the  eiH 
flueiices  of  city  life.     The  diet  ghould  he  plain,    but  nutrilioWi  wmi  iS 
over-indulgence  is  to  be  absolutely  prohibited*      Frequent  bathing  lad 
friction  of  the  skin  are  very  beneficial,  as  well  as  careful  regiil«sio 
emiinctories  generally. 

The  Hysteric  Convulsion. — During  the  hysteric  seizure  the 
must  he  caret  Lilly  wutclied,  and  suitable  measures  should  be  adopted 
cut  short  the  attack  ;  all  extreme  measures,  and  8e%*erity,  howerer*  trt 
unwarrantable.  Cold  plunge-bathing,  the  dashing  of  colcf  water  into  tlw 
face,  or  the  hypodermic  injection  of  apoinorphiu,  thereby  prodiieiiij  * 
profound  mental  shock,  may  have  a  beneficial  effect.  Pressure  Ofwm  dv 
ovary  or  upon  one  of  the  large  vessels  (jis  the  carotid)  will 
promptly  induce  a  termination  of  the  attack. 

Internal  Treatment.— *In  this  period  of  the  disease  it    is  probabl 
most  can  be  ilone  to  improve  the  condition  of  the   patient.      In 
to  the  geneml  laws  of  mental  and  physical  regimen  already  advajic 
patient  should  be  taught,  as  far  as  is  possible,  the  undignified 
into  which  slie  is  sinking,  and  advised  and  encoui'aged   to  exert 
efiorts  to  control  her  nervous  organism*     To  this  end   she   should  also  1 
given  full  dnses  cjf  the  nerve-.sedatives  and  antispa^smodics  (valeriaa, 
feiida,  sumbuK  nuisk,  and  camphor),  together   with    the    general  U< 
(iron,  arsenic,  strychnin).      I  have  repeatedly  found  the  rest-curt?  iif  " 
Mitchell  especially  beneficial   at   this  time;   it  is   fully   describe 
Neurai^thenia  {ride  p.  1177). 

Ily|>notism  lias  commandtMl  considerable  attention  during  this 
the  disease,  and  it  is  claimed  that  under  tlie  suggestion  of  the  hypliiolai 
an  absolute  cure  very  frequently  follows.  This  is  not  altogetl»^  Um 
however,  for  while  many  patients  are  undoubtedly  benefited  by  thii  jm- 
cedure,  the  gootl  result  nmst  be  attributed  not  alone  to  the  Siugge0tkmd 
the  opemtor,  but  also  to  the  profound  mental  effect  produced  ttpoo  tit 
patient  by  the  mysterious  process. 

Ill  ihe  treatment  of  the  organic  manifestations,  which,  it  mitst  l»f  f^ 
membered,  are  dependent  entirely  upon  the  general  nerrous  ccmmI 
the  physician  is  called  upon  to  exercise  the  greatest  amount  of  tact.  Ai 
far  ius  ia  possible  the  mind  of  the  patient  must  be  directed  awmy  ihua  lit 
affected  part.  Tlie  in*/ fable  bladder  must  be  treated  by  intemaf  reme^m, 
as  boric  or  benzoic  acid,  salol,  or  the  compound  infusion  of  bucbiit  VmIbM 
by  local  irrigation  and  catheterization. 

Ilt^gfvne  vvmitinfj  may  not  require  any  special  medication.  Occmmtt 
ally,  however,  it  may  be  relieved  by  rectal  alimentation.  .  Cocain  fcydi*- 
chlorate  in  the  form  of  a  10  per  cent,  solution  (dose  internally )«  sn'd  lli 
application  of  mild  counter-irritation  or  of  a  small  fly-blister  over  iheq*- 
gastrium  will  be  useful.  Cannabis  indica^  acetanilid,  phenaeetiu,  im 
antipyrin,  in  small  doses  and  only  when  absolutely  nc^edfuU  will  fetot 
hyaterk  neumhjms^  especially  the  cephalalgia.  For  the  imeuAtHH^t^ 
pectoris,  digitalis,  strophanthus,  caffein,  amyl  nitrite,  or  nitrogiyceriiiv  * 
a  combination  of  these  drugs  in  suitable  doses,  may  be  exhibited. 

For  the//c/c/c  ht/perenthetsta  of  hysteric  females  local  applicatj0lls(tii^ 
ture  of  iodin,  croton  oil,  or  a  small  fly-blister)  over  the  ovarian  regioa  sij 
prove  very  beneficial. 

HyHeric  paUiea,  either  general  or  local,  and  hysteric  dtsturbAHCii  rf 
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the  special  senses,  must  be  treated  on  general  principles.  As  far  as  is 
possible  the  patient*9  attention  must  be  directed  from  the  affected  part  or 
parts,  and  an  occasional  h>cal  blistering,  the  nse  of  galvanism  and  massaga^ 
with  daily  friction,  will  be  of  service,  especially  when  they  are  supple- 
men  ted  by  an  appropriate  course  of  internal  medication. 

In  selected  cases  surgical  procedures  may  prove  speedily  effective, 
though  the  relief  afforded  is  not  always  permanent.  Thus  W.  A.  New- 
man Dorland  and  others  have  performed  ovariotomy  in  cases  associated 
with  disease  of  the  uterine  adnexa,  and  while  this  has  been  sometimes 
followed  by  a  sudden  and  complete  cessation  of  the  hysteric  manifesta- 
tionsj  recurrences  after  a  varying  interval  are  common. 


NEURASTHENIA. 

Definition. — ^Functional  exhaustion  and  irritability  of  the  nerve- 
centers.  Neurasthenia  is  the  expression  of  an  abnonnal  .sensitiveness 
(irritability)  in  response  to  stimuli,  and  of  weakness  of  the  nerve-centers 
presiding  over  the  organic  fnncUfms.  Several  varieties — cerebral,  spinal, 
cardiac,  and  gastric — have  been  distinguished,  owing  to  the  fact  that  the 
predominating  features  may  be  manifested  by  single  organs  or  systems  of 
the  body.  That  the  disease  is  essentially  generalized  in  all  instances, 
however,   I  do  not  doubt.     It  is  not  a  psychosis. 

Pathology. — A  variable  degree  of  weakness  of  the  sympathetic  cen- 
ters, perniitting  cnngestions  on  trivial  provocation,  is  obvious,  but  there 
are  no  discoverable  lesions  (coarse)  in  the  nerve-centerjs  diat  are  peculiar 
to  the  affection.  C.  Y.  Hodge  ^  has  invited  attention  to  certain  changes 
in  nerve-cells  during  the  active  exercise  of  their  function,  and  something 
of  pathologic  importance  has  been  added  to  our  previous  knowledge  by 
his  observations.  There  are  many  causes  and  associated  affections  that 
present  a  variety  of  morbid  lesions,  but  they  are  purely  incidental.  It 
should  be  pointed  out  here  that  neurasthenia  is  often  found  in  association 
with  other  functional  nervous  disorders — a  fact  that  has  not  only  caused 
mental  confusiuu  among  certain  autliors,  but  has  also  led  to  the  belief 
amont;  others  that  {is  a  distinct  affection  it  does  not  exist. 

etiology*- — The  causes  are  divisible  into~l»  predisposing ;  and  2, 
exciting*  Among  the  former  (tt)  heredity  heads  the  list.  A  clear  history 
of  nervousness  or  njorbid  irritability  in  one  or  both  parents  (oftener  the 
father)  is  at  times  obtainable.  Ancestors  that  were  sufferers  from  g^Jiit, 
rheumatism,  syphilis,  tuberculosis,  and  chronic  alcoholism,  all  diseases 
that  exhaust  vitality,  may  have  transmitted  to  their  offspring  a  strong 
neurasthenic  disposition.  The  latter  have  inherited  a  small  stock  of  ner- 
vous energy  with  which  to  begin  life's  unceasing  struggle. 

Of  other  predisposing  factors  may  be  mentioned  in  particular  {h)  im- 
proper training,  mental  and  |>hysicab  and  (c)  the  rharacter  of  the  mental 
pursuits^  those  entailing  strains  being  especially  deleterious.  ((/)  Age  and 
9€X  are  not  without  appreciable  effect,  most  cases  occurring  between  the 

^Jourmd  of  Morphoiogy^  vol.  v.  No.  II,  p.  95. 
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twentieth  and  fiftieth  years,  when  the  work  and  worry  of  life  are  maximal; 
they  are  more  frequent  in  men  than  in  women. 

Exciting  Oaoses. — According  to  my  own  observations,  traumatum  has 
an  active  potency,  though  it  is  probably  not  the  most  freqaent  caott. 
Overwork^  at  least  in  America,  is  responsible  for  a  greater  number  of 
cases  than  any  other  single  factor,  and  in  estimating  its  effects  the  rela- 
tivity of  individual  nerve-capital  must  be  carefully  considered.  Asso- 
ciated causes  are  to  be  observed  in  unpleasurable  emotional  excitemeDt 
mental  worriment,  particularly  if  dependent  upon  love-affairs,  and  sexual 
excesses.  Abuse  of  the  sexual  organs^  excessive  veneiy,  masturbatioii. 
and  the  like  are  powerful  in  producing  neurasthenia.  Finally,  as  stated 
under  Pathology,  the  condition  may  be  induced  by  other  functional  and 
organic  affections  (symptomatic  neurasthenia). 

Symptoms. — The  subjective  symptoms  are  protean  and  varied,  bit 
these  are  often  learned  only  after  close  interrogation,  the  patient  being 
unduly  reticent  as  a  rule.  Among  the  more  prominent  and  numerots 
features  entering  into  the  symptom-complex  of  neurasthenia  are  great  irri- 
tability, physical  fatigue  without  adequate  reason,  even  to  a  feeling  of 
utter  exhaustion  on  rising  in  the  morning,  disturbed  sleep,  headache,  witk 
X  sense  of  weight  and  constriction,  impairment  of  memory,  anorexia,  and 
constipation ;  the  patient  is  very  irritable,  dispirited,  is  fearful,  and  fre- 
quently sinks  into  a  state  of  absolute  dejection.  Female  sufferers — and 
less  frequently  males  also— may  manifest  strong  emotions,  and  in  such 
cases  the  condition  presents  many  points  of  resemblance  to  the  miWfr 
forms  of  hysteria.  The  external  appearances  may  be  indicative  of  sound 
vigorous  health  ;  oftener,  however,  the  physiognomy  is  worn  and  anxious. 

The  motor  phenomena  include,  besides  readily  oncoming  exhaustion  of 
the  muscular  strength  under  exercise,  a  variable  condition  of  the  tendon- 
reactions.  On  the  whole,  however,  they  are  increased.  Muscular  tremon 
(fine)  are  sometimes  present,  and  particularly  when  neurasthenia  is  the 
result  of  trauma  or  fright  (Dercum),  and  spasmodic  contractions  (usuallj 
brief)  of  small  isolated  groups  of  muscular  fibers  of  the  face,  trunk,  ^r 
extremities  are  observed. 

The  sensory  disturbances  are  varied  and  sometimes  striking.  The 
patient  makes  constant  complaint  of  feeling  "tired"  or  ''never  rested, 
and  indeed  sometimes  betakes  himself  to  bed  for  this  reason.  A  feeling 
of  "lightness,"  giddiness,  and  even  true  vertigo,  mav  occur  and  rei'ur. 
and  rarely  the  latter  symptom  is  wellnigh  continuous.  The  headache  (pre- 
viously mentioned)  is  often  wholly  dependent  upon  mental  work,  since  it 
disappears  with  the  cessation  of  the  latter.  Another  form  of  pain  is  a 
dull  aching  that  may  be  generalized,  though  more  commonly  it  is  con- 
fined to  the  small  of  the  back  and  limbs.  Spinal  tenderness,  when  sought 
for,  may  often  be  elicited  over  certain  circumscribed  areas  or  mere  point*, 
and  it  may  be  combined  with  a  deep-seated  ache  or  an  exacerbating  pain 
("spinal  irritation  ").  Cutaneous  hyperesthesia  is  common,  but  an««the- 
sia  is  not  found  in  uncomplicated  neurasthenia.  Numbness,  either  spon- 
taneous or  as  the  result  of  slight  pressure,  is  a  conspicuous  feature  for  a 
variable  period  upon  or  near  to  the  nerve-trunks,  and  linked  with  it 
there  may  be  a  generalized  or  localized  feeling  of  coolness  of  the  bodv- 
surface,  or  of  pricking  sensations  (formications)  and  circumscribed  sub- 
jective sensations  of  heat  and  burning. 
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The  p^yehk  symptoms  grow  out  of  the  same  fundtimental  conditions 
as  do  the  phtfmeal  symptoms — L  e.  fatigue  of  the  nerve- centers.  As 
would  be  expected,  then,  the  capacity  for  sustained  mental  work  Is  gener- 
ally lessened,  and  the  power  to  concentrate  or  rivet  the  attention  upon 
any  subject  as  well.  The  patient  is  self-centered,  sensitive  to  a  degree, 
easily  angered,  and  is  morbidly  suspicious.  His  emotional  nature  is 
unstable,  and  the  mental  depression  (before  mentioned)  deepens  until  it 
approaches  true  hypochondria, 

InBt*mnia^  varying  in  form,  is  frequent,  and  disturbances  of  the  organs 
of  spei'ial  sense  are  not  wanting,  The  eye  presents  the  most  important  fa- 
tiguc-syniptoms.  Vision  may  be  imperfect  (blurred),  and  continuous  close 
use  of  the  eyes  be  impossible.  There  is  a  lack  of  power  of  accommodation 
and  retinal  hyperesthesia  may  supervene.  The  pupils  may  be  unnatomlly 
large.  All  forms  of  tiniiitus  constantly  arise  in  neurasthenia,  and  may 
lend  so  vivid  a  coloring  to  the  clinical  picture  that  the  real  nature  of  the 
attack  is  liable  to  he  overlooked.  I  have  recently  seen  a  case  of  the  sort 
occurring  in  a  clergyman  (thirty-six  years  old),  in  whom  the  diagnosis  of 
aural  disease  bad  previously  been  made.  This  symptom,  like  all  others 
due  to  neurasthenia,  may,  how^ever,  be  associated  with  genuine  organic 
diseases  of  the  ear  (otoninirasthenw).  Disturbances  of  taste  also  tend 
to  appear,  but  they  are  of  minor  importance^  Various  motor  disorders, 
sucb  as  hot  flushes  and  profuse  sweats*  commonly  arise  in  consequence  of 
the  diminished  tone  of  the  arteries ;  these  form  quite  distre&sing  fatigue- 
symptoms^  Visible  throbbing  of  the  superficial  vessels  and  of  the  ab- 
dominal aorta,  and  rarely  also  of  the  veins  and  the  capillary  pulse,  occur 
in  the  affection  {vide  Aortic  Regurgitation,  p.  597).  The  urinary  phe- 
nomena  may  excite  particular  iittention  owing  to  tlieir  proniinenct*,  and 
this  remark  applies  especially  to  the  frequt-nt  combination  of  neurasthenia 
and  litbemia  {lithemk  neuriutkenia),  Oxaluria  and  traiisient  glycosuria 
and  albuminuria  may  also  be  present.  The  daily  amount  of  urine  is 
often  small,  and  less  frequently  it  is  large.  The  sexual  apparatus  is  weak 
and  irritable,  as  shown  by  frequent  seminal  emissions  (nocturnal)  and 
incomplete  erections,  and.  if  the  siibjecr  be  married,  by  premature  ejacu- 
lation. The  fear  nf  becoming  impotent  often  renders  the  mental  attitude 
of  those  really  potent  such  its  to  excite  the  keenest  compassion.  The 
orgasm  in  the  female  and  the  erui.ssion  in  the  male  are  followed  by  a  sense 
of  prostration  and  mental  depression. 

The  somatic  disturljances  referable  to  the  heart  (palpitation,  precordial 
pain)  have  been  consiilered  under  XeuiTisea  of  the  Heart,  and  the  varioua 
gastro-intestinal  features  in  the  discussion  of  Neuroses  of  the  Stomach. 
Reference  lias  already  been  made  to  several  clinical  varieties  based  upon 
the  predominance  of  special  and  b>calized  groups  of  symptoms—^,  //.  when 
the  reigning  features  are  spinal  the  variety  is  termed  npimil  neurasthenia; 
when  these  are  presented  by  tbe  sexual  apparatus,  sexual  neurasthenia  ; 
and  so  on  ;  but  I  am  in  entire  accord  with  Dercnm  when  he  avers  that 
groups  of  symptoms  cannot  be  considered  as  sullicient  ground  for  the 
division  of  neurasthenia  into  separate  forms.* 

DiagHOsis.^ — ^Thai  cases  of  neurasthenia  are  misdiagnosed  as  other 
conditions,  and  tbe  reverse,  I  feel  convinced.  An  important  matter  at 
the  outset  is  to  avoid  confounding  tbe  neunisthenic  symptoms  (secondary) 
*  Nenfom  Dmaaet  by  American  Auth&rty  p.  73, 
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of  various  local  and  general  organic  diseases  with  the  primary  form  by  i 
careful  exclusion  of  the  latter.    From  hysteria  the  diagnosis  is  as  follows: 

Hysteria.  Nburasthbnia. 

By  nature  a  psjcho-neurosis.  A  true  nearosis. 

Occurs  in  individuals  presenting  a  marked     Occurs  as  the  result  of  nenre-tire,  o▼e^ 
hereditary  taint.  work,  and  the  like  in  individoab  ool 

necessarily  presenting  hereditary  \ 


The  onset  is  frequently  abrupt.  The  onset  is  always  gradual. 

The  clinical  features  are  dependent  upon  Is  characterized  by  a  notable  lack  or  in- 

an  excess  of  nervous  energy.  sufficiency  of  nerve-foroe. 

Presents  the  characteristic  stigmata,  as  These  are  absent. 

paralysis  and  anesthesia  in  most  cases. 

Is  sometimes  accompanied  by  violent  con-  Convulsive  seizures  never  occur. 

vulsive  seizures. 

Neuralgic  attacks  are  infrequent  or  alto-  Neuralgic  attacks  are  very  commoD. 

gether  absent. 

Insomnia  is  not  marked.  Insomnia  is  very  common. 

Hysteria,  it  is  to  be  remembered,  may  be  a  complication  of  neurw- 
thenia,  and  this  association  must  be  distinguished  from  simple  hysteria. 

Prognosis. — Neurasthenia  is  a  curable  disease  if  appropriate  trct^ 
ment  be  commenced  before  secondary  structural  changes  set  in  and  render 
the  use  of  the  most  approved  measures  of  no  avail.  In  long-standiif 
cases  deleterious  habits  (morphinism,  chloralism,  alcoholism)  are  some 
times  developed  and  prevent  the  possibility  of  a  cure.  Hysteria  (the 
complication)  tends  to  delay,  but  does  not  preclude,  recovery. 

Treatment. — The  first  step  should  be,  after  locating  the  major  cmbk 
or  causes,  to  remove  them,  or,  if  this  be  impossible,  to  minimize  their 
baneful  influence  so  far  as  may  be.  For  example,  if  the  conditions  hive 
been  induced  by  overwork  of  the  brain,  rest  for  the  organ  must  be  pro- 
cured; if  sexual  excesses  have  been  the  obvious  responsible  factor,  re« 
for  the  sexu.al  apparatus  is  imperatively  demanded.  In  the  next  plioe. 
the  mental  and  moral  environment  must  be  conducive  to  contentment  and 
to  wholesome  forms  of  exercise  of  the  mind.  In  this  way  the  exhau5td 
stock  of  nervous  energy  can  be  often  increased  by  the  natural  recuperatife 
forces  alone.  Indeed,  successful  removal  of  the  essential  etiologic  infin- 
ences  is  in  the  milder  forms  followed  by  prompt  recovery.  In  not  a  few 
instances  the  symptoms  disappear  as  the  result  of  a  prolonged  sojourn  m 
a  suitable  climate  or  by  travel  for  a  considerable  period  with  its  ever- 
accompanying  change  of  scene,  though  it  is  well  in  doing  so  to  avoid  ihr 
din  and  excitement  of  large  cities.  The  compulsory  rest  and  complex 
isolation,  combined  with  the  purity  of  atmosphere,  afforded  by  a  sea-voyagt 
sometimes  work  admirable  results.  Unfortunately,  many  subject*  suffer- 
ing with  neurasthenia,  and  particularly  males,  are  either  unable  or  un- 
willing to  arrest  the  loss  of  nervous  function  by  ceasing  their  excessive 
activities.  In  the  majority  of  instances,  for  the  rea^^ons  above  stated, 
certain  other  measures — hygienic  and  medicinal — are  to  be  advised. 

Next  to  the  importance  of  removing  the  exciting  agents,  stands  rest 
In  severe  and  long-standing  cases  this  should  be  made  as  nearly  ab9i>latr 
as  possible,  while  in  the  milder  forms  merely  lengthening  the  hours  f^r 
sleep  or  rest  in  bed,  as  first  pointed  out  by  Dr.  S.  Weir  Mitchell,  ofiec 
suffices.     The  amount  of  rest  must  be  accurately  proportioned    to  ihr 
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necessity  of  individual  cases.  To  Dn  S.  Weir  Mitchell  belongs  the  credit 
of  having  introduced  the  **  re.st-cure  "  in  the  management  of  this  disease. 
This  mode  of  treatment  in  very  old,  and  in  profound  cases  produces  cuiu- 
tive  effects  unobtainable  in  any  other  manner,  though  it  doen  not  give 
complete  restoration  to  health,  as  a  rule^  and  must  be  variously  modified 
in  individual  instances.  It  embraces  not  only  abs€>lute  rest,  but  also 
*' passive  exercise"  and  forced  feedinoj.  Both  body  and  mind  must  re- 
ceive rest ;  hence  confinement  often  is  not  sufficient,  and  the  patient  must 
also  be  strictly  isolated  from  friends  and  relatives,  particularly  if  hysteria 
be  associated. 

The  patient  is  to  be  put  in  charge  of  a  properly  selected  nurse,  who 
will  afford  agreeable  entertainment  by  suitable  conversation  and  reading 
under  the  instructions  of  the  physician.  In  desperate  cases  the  patient 
should  not  be  allowed  to  feed  himself,  umst  not  rise  to  void  the  urine  or 
feces,  nor  even  turn  in  bed  without  the  help  of  the  nurse. 

The  neurasthenic  al^^u  demands  a  special  dietari/,  that  is  to  be  made  up 
at  first  of  milk.  This  should  be  adtuinistered  in  small  i|uan titles  at  the 
beginning  (siv  or  v — -120.0  or  148.0,  every  two  hours),  and  slowly  and 
gradually  inerea-^^ed  until  at  the  end  of  a  week  or  ten  days  large  quanti- 
ties are  taken  (^viij-x — 23(3.0-800.0  every  two  hours).  When  whole 
milk  cannot  be  readily  digested  skim-milk  should  be  employed.  To  the 
milk,  should  the  patient  become  decidedly  hungry,  may  be  added  in  the 
course  of  five  or  six  days  very  light  nutrients  {plain  boiled  rice,  a  soft- 
boiled  egg)  and  a  little  later  meats  (lamb-chop,  steak).  Conj^tipation 
calls  for  the  use  of  unbolted  bread  (graham),  fresh  and  stewed  fruits, 
and  butter.  This  simple  dietary  is  to  be  enriched  until  three  large  meals 
are  taken  daily — ""such,  for  instance,  as  a  breakfast  of  fruit,  cracked 
wheat,  one  or  two  soft-boiled  eggs,  or  a  good-sized  steak,  we  1 1 -served 
chops,  bread  and  butter,  and  milk  ;  a  dinner  of  a  good  slice  of  roast  beef» 
ifith  vegetable4i  and  boiled  rice  (in  place  of  potatoes).  The  supper  should 
remain  as  a  light  meal  of  breail,  butter,  fruit,  light  pudding,  and  milk  " 
(Dercum).     Tea,  coffee,  and  alcohol  should  be  avoided. 

Passive  exercise^  maftmi/e,  and  etectrieittf  form  an  essential  part  of  the 
"rest-cure,"  though  the  former  should  not  be  commenced  until  the  second 
or  third  day.  At  first  it  should  be  continued  for  a  few  minutes  only,  and 
consists  of  gentle  rubbing  or  light  strokes.  As  tolerance  becomes  estab- 
lished massage  should  be  pnictised  for  a  longer  period  (about  an  liour). 
Deeper  rolling,  kneading,  and  spiral  manipulations  arc  then  allowable. 
The  direction  of  the  venous  blood-current — toward  the  center  of  the  body 
from  the  periphery- — ^is  to  be  borne  in  mind,  and  all  ma?^i-i:ige-niotii)ns  are 
to  be  made  in  the  same  direction.  This  measure  is  to  be  carried  out  by 
the  nurse,  who  should  be  a  well-tmined  masseuse  and  thonmghly  ac- 
quainted with  the  details  of  her  work.  Electricity,  like  massage,  com- 
pensates for  the  lack  of  exercise.  The  slowly-interrupted  fanwlic  current 
is  to  be  selected,  and  the  aim  should  always  be  to  induce  satisfactory  con- 
tractions with  the  let^st  amount  of  pain.  The  current  should  be  applied 
to  the  individual  muscles,  one  of  the  extremities  being  selected,  and  the 
poles  applied  over  the  motor  points,  passing  from  muscle  to  muscle  until 
all  have  been  faradized.  The  time  of  each  sitting  should  not  exceed  half 
an  hour.  The  entire  body  should  also  receive  the  faradic  current  (rapidly 
interrupted).     A  large  sponge  moistened  with  salt  water  is  applied  at  the 
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nape  of  tbe  neck,  and  another  to  the  soles  of  the  feet,  and  the  strongest 
current  tolerable  is  thus  used.  This  process  should  be  continued  from 
fifteen  to  twenty  minutes,  and,  like  the  faradization  of  the  single  moscle& 
it  is  to  be  repeated  at  intervals  of  twenty-four  hours. 

The  rest-cure  in  all  of  its  details  should  be  continued  for  a  period 
ranging  from  four  to  eight  weeks.  The  patient  should  leave  his  bed  in 
the  most  gradual  manner,  and  should  sit  up  for  a  few  minutes  only  at  first 
the  time  being  gradually  lengthened ;  soon  exercise  may  be  connDencefl 
in  a  like  manner  and  be  cautiously  increased.  During  this  period  of 
convalescence  it  is  my  custom  to  omit  the  electric  treatment,  while  tk 
massage  is  continued  at  intervals  of  two  or  three  days  for  some  weeb. 
After  the  patient  has  reached  the  point  of  marked  improvement,  as  evi- 
denced by  a  large  appetite,  the  disappearance  of  the  most  pronoimccd 
subjective  symptoms,  and  especially  by  a  substantial  gain  of  w^gkt 
(twenty  to  twenty-five  pounds — 11.3  kgms.),  he  should  be  advised  to 
make  a  change  of  air  to  the  country,  or  to  the  mountains  or  the  mi- 
shore  (if  it  be  not  the  summer  season). 

Hydrotherapy  is  positively  and  rationally  serviceable  in  the  msIlaf^ 
ment  of  neurasthenia.  The  water  may  be  employed  in  the  form  of  die 
shower,  spray,  bath,  or  pack,  and  is  most  efficacious  when  quickly  tppM 
for  a  few  moments  and  followed  by  vigorous  towelling  to  reinforce  tke 
action  of  the  cold.  A  portion  of  a  garden-hose  with  a  sprinkler  ii  rmi- 
ily  attached  to  the  water-pipe  in  the  bath-room  and  furnishes  the  reid- 
iest  means  of  applying  cold  water.  Extreme  caution  is  necessary  at  the 
beginning  of  the  application  of  cold  to  the  surface,  since  there  are  neur- 
asthenic subjects  that  not  only  fail  to  receive  benefit,  but  are  rendend 
worse  thereby,  in  consequence  of  a  highly  sensitive  organization. 

Drugs  are  of  minor  importance  in  the  treatment,  and  their  routine  ose 
is  to  be  condemned.  Laxatives  are  often  needful,  and  in  my  experiencf 
broken  doses  of  calomel,  followed  by  a  saline,  or  the  fluid  extract  •>( 
cascara,  have  prove<l  most  effective.  For  a  further  consideration  of  tht 
treatment  of  the  gastro-intestinal  symptoms  the  reader  is  referrcil  to  Neur- 
oses of  the  Stomach. 

Strychnin  is  constantly  being  employed  in  the  treatment  of  this  affe^ 
tion,  but  its  use  should  be  limited  to  the  more  profound  types.  Full  (1«k< 
are  required  if  we  would  expect  good  results.  In  cases  in  which  anemii 
is  marked  arsenic  may  be  employed  with  advantage.  Phosphorus  ha^al*-* 
been  recommended,  but  it  tends  to  disturb  the  digestive  organs  and  nrelj 
gives  striking  general  results. 


ACROMEGALY. 

( Giantism.) 


Definition. — A  disease  first  recojrnized  and  described  by  Marie.  anJ 
characterized  by  a  progressive  and  peculiar  enlargement  of  the  face  ini 
extremities. 

Pathology. — Those  cases  that  have  been  examined  postmortem  have 
shown,  as  the  most  constant  change,  an  enlargement  of  the  pituitary  body. 
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with  li  corr^ponding  dilatation  of  the  sella  turcica,  and  a  persistence  of 
the  thynms  gland.  Less  frequently  there  is  fibroid  degeneration  of  the 
thyroid  gland  A  few  cases,  however,  have  been  reported  in  which  one 
or  all  of  these  organs  were  nonnal.  The  lips,  tontjue^  and  trachea  are 
usually  considerahly  enlarged,  and  the  sexual  organs  may  either  be  hyper- 
trophied  or  atrophied,  the  latter  condition  being  more  common  in  the 
uterus  and  testicles.  The  bones  of  the  extremities  and  face  are  thick- 
ened, apparently  chiefly  as  a  result  of  hyperplasia  of  the  spongy  portion, 
and  Klebs  has  shown  that  the  peripheral  vessels,  parlicuhirly  those  in  the 
affected  bones,  are  also  larger.  Occasi<mally  there  are  hypertrophy  of  the 
heart  and  enlargement  of  the  spleen  and  liver. 

The  etiology  of  acromegaly  is  unknown.  Marie  believes  that  it  is 
a  form  of  systematic  dystrophy  analogous  to  myxedema,  and  probably 
due  to  interference  with  the  function  of  the  pituitary  body.  Freund 
holds  that  it  is  a  sort  of  inversion  of  growth  associatetl  with  alteration  in 
the  sexual  organs  at  puberty.  Klebs  believes  that  it  is  due  tu  a  neoplas- 
tic conilition  of  the  vascular  tissues,  associated  with  a  functional  persist- 
ence of  the  thymus  gland.  Various  diseases  have  prece<led  the  develop- 
ment of  acromegaly,  but  none  with  sufficient  regularity  to  indicate  that 
the  subsequent  appearance  of  the  latter  condition  was  other  thari  acci- 
dental. Both  sexes  are  about  e{|ually  affected,  and  the  disease  ordinarily 
commences  in  adoleseenco. 

The  earliest  SytnptOttl  is  usually  an  increase  in  the  thickness  of  the 
fingers  and  toes,  ^}  that  rings,  gloves,  and  shoes  are  too  small  and  can  no 
longer  be  worn.  This  enlargement  is  chiefly  in  thickness,  although  there 
is  also  a  certain  amount  of  increase  in  length.  Both  the  soft  and  hard 
parts  are  affected.  The  nails  are  flattened,  longitudinally  ridged,  and 
more  friable  {i<p(tfle-Ukt'  fnffKl).  The  face  heconies  considerably  enlarged ; 
the  supraorbital  ndges  project,  giving  rise  to  a  rather  simian  aspect;  the 
nose  becomes  broader  and  longer;  the  cheek-bones  project ;  but  the  most 
positive  characteristic  is  the  enormous  enlargement  of  the  lower  jaw,  so 
that  it  becomes  broader  and  ])rognathous,  and  the  lower  teeth  can  no 
longer  be  brought  in  apposition  with  the  upper.  The  spinal  column  is 
ordinarily  kyphotic,  the  change  affecting  the  upper  dorsal  and  cervical 
regions.  Frequently  there  is  also  an  associated  scoliosis.  The  rest  of  the 
skeleton  remains  unaffected  for  a  long  time  ;  finally,  changes  may  be  ob- 
served in  the  clavicles,  sternum,  ribs,  pelvis,  and  particularly  in  the  pa- 
tellae. The  skin  sometimes  sh(»ws  slight  pigmentation  ;  the  hair  is  rough 
and  may  become  thinner ;  the  muscles  occasionally  exhibit  inerea^sed 
electric  excitabilityj  and  less  frequently  there  is  muscubir  atrophy  with 
reactious  of  degeneration.  The  lips,  tongue»  and  tonsils  are  usually  en- 
larged, and  the  larynx  is  increxised  in  dimensions,  so  that  the  voice  be- 
comes deep  and  rough  ;  this  is  a  very  characteristic  symptom  in  women. 
Ordinarily,  an  area  of  dulness  can  be  detected  in  the  upper  part  of  the 
sternum  that  has  been  ascribed  to  the  persistence  of  the  thymus  gland. 
The  tendon-reflexes  may  either  be  normal,  diminished,  or  abolished.  They 
are  never  exaggerated.  The  urine  is  increased  in  amount,  and  glycosuria 
is  often  present.  The  secretion  of  sweat  is  also  greatly  increased.  The 
subjective  symptoms  consist  of  severe  intermittent  or  continuous  head- 
ache and  of  a  diminution  of  the  visual  power.  There  may  be  pare- 
818  of  the  third  nerve,   giving  rise  to  external  strabismus,  and  some- 
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times  to  temporal  hemianopsia  as  a  result  of  pressure  upon  the  centra] 
part  of  the  chiasm  by  an  enlarged  pituitary  body.  Sometimes  late  in  the 
disease  there  are  occasional  momentary  general  tremors.  The  patients 
often  present  polyphagia  and  polydipsia.  T^euro-retinitis  and  subsequent 
atrophy  of  the  optic  nerve  may  also  occur.  Sexual  power  is  usoallj 
abolished.  In  women  menstruation  ceases  early  in  the  disease,  and  the 
breasts  atrophy.  The  mental  condition  is  affected,  and  there  are  nsnallj 
great  apathy  and  diffidence  (perhaps  explicable  by  their  changed  appear- 
ance), loss  of  memory,  and  even,  in  some  cases,  imbecility. 

Diagnosis. — In  the  later  stages  the  appearance  is  characteristic,  ind 
acromegaly  can  then  hardly  be  confounded  with  other  diseases.  The  pe- 
culiar enlargement  of  the  extremities,  the  oval,  prognathous,  and  distorted 
face,  the  deep,  rough  voice,  the  more  or  less  pronounced  pigmentation  of 
the  skin,  the  wasting  of  the  muscles,  and  the  profound  cachexia  give  a  per- 
fect clinical  picture.  In  those  cases  in  which  the  cachexia  has  become  ex- 
treme there  are  from  time  to  time  peculiar  tremors  or  spasms  of  the  bodj. 
In  the  earlier  stages,  however,  the  disease  is  most  easily  confounded  witk 
the  hypertrophic  pulmonary  oateo-arthropathy  of  Marie.  In  this  bod 
hands  and  feet  are  greatly  enlarged,  but  the  fingers  are  club-shaped, 
the  face  is  not  involved,  and  there  usually  exists  some  chronic  pulmoDair 
complication.  In  a  case  that  I  observed  there  were  bronchiectasis  aad 
bronchorrhea.  From  osteitis  deformans  it  may  be  distinguished  bj  the 
fact  that  in  this  condition  chiefly  the  long  bones  of  the  limbs  and  the  flit 
bones  of  the  skull  are  hypertrophied  and  very  painful.  Elephantiam 
may  be  distinguished  by  the  fact  that  it  attacks  the  lower  limbs,  does  not 
involve  the  bones,  and  the  skin  presents  a  granular  or  a  nodular  appear- 
ance. From  arthritis  deformans  acromegaly  may  be  distinguished  by  the 
fact  that  the  disease  develops  late  in  life  and  is  associated  with  great  d^ 
formity  of  the  joints,  the  face  ordinarily  escaping.  The  following  table 
(after  Dercum)  will  serve  to  distinguish  two  diseases  that  are  ap^  to  be 
confounded  with  one  another : 

Acromegaly.  Myxedema. 

Occurs  moat  commonly  in  early  adult  life.      A  disease  of  mature  life — forty  to  fifty 

years. 
In  males  and  females  equally.  Five  times  as  frequent  in  females  u  in 

males. 
Enlargement  of  the  bones  characteristic.      No  enlargement  of  the  bones. 
Marked  prognathism  of  jaw  and  flatten-      Face  full-moon-shaped. 

ing  of  cheeks. 
Skin   brownish-yellow;  hair  coarse  and      Skin  pale,  waxy,  shiny,  and  loggy;  hitf 

unwieldy  ;  nails  short  and  striated.  falls  out ;  nails  not  affei^ted. 

Fingers  symmetric  and  sausage-shaped.         Fingers  clubbed  at  the  end. 
Administration  of  thyroid  extract  is  of      Thyroid  treatment  of  the  greatest  benefit 

the  smallest  benefit. 

The  prognosis  is  hopeless  for  cure  and  doubtful  for  duration.  The 
disease  is  progressive,  although  it  remains  stationary  for  a  longer  or  shortt-r 
period.  Retrogression  never  occurs.  Ordinarily,  the  patients  die  of  Si^mf 
intercurrent  condition ;  although  death  may  be  due  to  the  cachexia  of 
acromegaly  itself.  Life,  however,  may  last  for  twenty  years  after  the 
appearance  of  the  first  symptoms. 

Treatment  of  the  condition  itself  has  proved  unavailing.     Certain 
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cases  have  been  reported  in  which  there  wins  slight  temporary  improve- 
ment after  the  use  of  extract  of  pituitary  body  or  of  tliyroid  gland,  but 
the  results  are  eon  trad  ictory.  The  cepliahilgu  ean  be  more  or  less  com- 
pletely controlled  by  antipyrin  or  caffein.  Phosphorus,  mercury,  the 
iodids,  and  arsenic  have  been  wholly  useless. 


ASTASIA'ABASIA. 

AstajSIa-abasia  is  rather  a  syniptoin  than  a  disease  sui  generic.  It 
consists  of  an  interference  with  the  power  of  walking,  although  the  limbs 
show  no  trace  of  paralysis  and  are  capable  of  performing  perfectly  other 
complicated  movements*  In  this  re.**pect  it  is  s*nnewhat  allied  to  the 
functional  neuroses.  In  a  Cfise  reported  by  Burr,  complicated  with  severe 
anemia,  changes  were  found  in  the  posterior  and  lateral  columns  of  the 
coni;  ordinarily,  however,  no  gross  lesions  can  be  discovered.  The  dis- 
ease  usually  attacks  either  sex  in  early  adult  life,  and  is  sometimes  asso- 
ciated with  hysteria  and  neunisthenia. 

The  symptoms  consist  either  of  a  tendency  to  fall  when  standing  up- 
right or  attempting  to  walk,  or  of  great  difficulty  in  locomotion,  the  feet 
being  dragged  along  the  ground  for  short  steps,  the  body  swaying  or  mak- 
ing various  contortions  to  maintain  the  balance,  whilst  the  patient  grasps 
eagerly  at  any  possible  support  and  exhibits  every  manifestation  of  fear. 
Blocq  recognizes  three  degrees.  In  the  (a)  first  or  most  severe,  the  upright 
posture  and,  above  all,  walking  are  absolutely  impossible*  If  the  patient 
is  lifted  up  and  supported  on  either  side,  the  legs  hang  powerless.  These 
patients,  however,  when  lying  in  bed  show  neither  loss  of  power  nor  inco- 
ordination, atid  are  perfectly  able  to  crawl  on  their  bands  and  knees.  In 
the  (h)  second  degree  the  patient  is  able  to  stand  if  supported  on  either 
side;  if  an  attempt  to  walk  is  made,  the  feet  are  dragged  with  difficulty 
along  the  ground.  In  the  (e)  third  degree  locomotion  is  possible,  but  the 
feet  arc  dragged  along  for  short  steps,  often  exhibiting  deviations  such  as 
occur  in  ataxia;  moreover,  the  patient  is  usually  unable  to  proceed  as 
soon  as  the  eyes  are  closetL  In  this  degree  the  patients  are  able  to  re- 
main standing,  but  from  time  to  time  tbey  exhibit  sudden  giving  way  of 
the  legs,  followed  by  equally  sudden  recoveries.  Hysteric  stigmata  are 
usually  present,  although  in  some  cases  they  fail  completely ;  in  two  of 
the  cases  that  I  have  observed  there  was  complete  cutaneous  anesthesia. 

The  diag^iLOBiS  is  usually  easy,  antU  though  certain  cases  resemble 
the  movements  of  the  more  violent  forms  of  chorea,  they  may  be  distin- 

fnished  by  the  fact  that  their  limbs  become  quiet  as  soon  as  tbey  lie  clown, 
n  certain  early  forms  of  hcomotor  ataxia  also  this  symptom  may  be  pres- 
ent, and  can  then  only  be  distinguished  from  the  true  fonn  by  the  lack  of 
coordination  in  bed  and  the  presence  of  other  tabetic  symptoms. 

The  prognosis  is  favomble,  although  some  cases  are  quite  obstinate* 
The  treatment  is  chiefly  suggestive.  Cases  complicated  by  ncuraa- 
then i a  are  often  cured  by  tlie  rest-treatment ;  those  in  whom  anemia  is 
present  should  be  treated  for  that  ci>ndition.  Hypnotism  also  may  be  of 
tjBe,  but  tlie  most  important  element  is  to  encourage  the  patient  to  make 
an  effort  to  walk  ;  it  is  astonishing  then  to  note  the  rapidity  with  which 
he  will  ordinarily  improve. 
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CAISSON  DISEASE. 

{THrrr'$  Paralysis;  Paralysis  from  Lessened  AHnompk^rie  Ptumtft.'\ 

Definition, — A   pamljtic  condition  caused    by  sucitleti 
froiii   Jill   iilfjit^niinl  atraospheric  pressure  to  one   of  nortiial  mi 

The  pathologfy  of  the  liisea^e  is  obscure.      I^eydeii  Ujiii  biiad 
in  the  suhstiince  of  tlte  tlonsil  rej^ion  of  the  spinal  eonl  filled  wii 
hlood-cells.   hut   without    hemorrhagic   ftw:!.      Utlier    aiatlior^   I 
minute  hemorrhages  in  the  suhstance  of  the  cord  and  the  mefiia^€9. 
has  been  i?iipi)08etl  hv  some  that  a,**  a  result  of  sudden   reduction  in 
eure  the  nitrogen  giises  that  have  been  forced  into   8olution  in  tie' 
are  suddenly  liherateih   with   the   fun  nation   of   air- emboli  ;    01 
believed  that  tlie  ehanges  are  diie  to  a  sudden  disturbance  of  tbei 
metuholi^ni.     Jn  ca.se.s  in  which  death  lias  occurred  after  a  considei 
terval  the  lesions  of  disseminated  focal  myelitis  have  been  disci'verrf. 

The  etiology  of  the  disease  is  very  clear,  and  certain   pretiii 
factors  are  worthy  of  note.      Divers  are  more  apt  to   stiffer  if  thcT 
been  working  at  extreme  depths,  particularly  if  the   period  of  e: 
to  great  pressure  has  been  proloiigcil ;  even  iiiodei-ate  preasune  will 
times  produce  symptoms  if  continued  for  a  j^uflicieni  lengrth  of  ttmr, 
short  periods  of  rest  do  not  prevent  the  development  of  the  dtses^se.  i 
narily,  it  can  be  ^aid  that  unless  the  pressure  exceeds  two  and  one 
three  atmospheres  no  danger  may  he  apprehended- 

The  symptoms  vary  greatly  in  intensity.      In  the  uiildest  fofin 
consist  of  tieunilgic  pains  in   the  joints,  sometimes  with    slighr 
swelling,  headache,  giilJiness,  and  a  little  tinnitus.      These  pains  nuif 
come  more  violent,  particularly  in  the  loins,  and  be  followed  by  a 
loss  of  power  and  by  anesthesui  in  the  limh^;  these  symptoixis  ma; 
pear  in  a  few  hours  or  become  more  severe,  with  the  deveb»i 
plete  paralysis  and   interference  with  the  action  of  the   spL 
paralysis  usually  assumes  the  form  of  paraplegia ;    monoplei^ii^  attd 
plegia  also  occur,  ancl  sometimes  there  are  complete  paralysis  and  ail< 
of  all  four  extremities  and  of  the  trunk*      In  the  most  se^-ere 
bral  symptoms  are  also  present,  consisting  of  sudden  loss  of  conarii 
profound  coma,  irregular  respiratory  action*  and  finally,  after  a  ski 
death  from  cardiac  failure. 

The  diagnosis  is  very  easy.     It  is  passible,  however,  that  an 
of  apoplexy  slumld  occur  in  a  man  who  has  been   under  w»ter,  anil 
patient  should  always  be  examined  for  the  presence  of  this  or  s«#air 
organic  lesion. 

The  prognosis  varies  with  the  intensity  of  the  symptoms.  The  li^ 
forms  consist  merely  of  joint-pains  and  slight  dizziness  that  usually  1 
away  in  the  course  of  a  few  hours.      Paraplegias  or  hen  -,  def 

ing  slowly  and  not  assuming  a  severe  form,  are  also  tran-  1  dtanritf^ 

A  more  severe  paraplegia  is  usually  permanent,  although   some  iinpf^^fe- 
ment  may  be  expected-     The  apoplectic  forms  are  almost  invanablr  f 
in  the  course  of  a  few  Inmrs. 

The  treatment  consists,  firstly,  of  pro|>hy lactic  measures.     In  nil  1 
where  caisson- work  is  carried  on  one  or  n^ore  locks  sh«>uld  be  pn>via 
which  the  pressure  can  be  gradually  reduce<i  until  it  is  appniximatrlr  thst 
of  the  atmosphere.      Divers  should  be  instructed  to  come  shiw  Iv  u^  r^i 
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face.  If  the  pressure  exceeds  three  atmosplieres,  the  maximum  kngtli  of 
the  working-period  should  not  be  more  than  one  hour,  and  several  hours 
should  be  permitted  between  the  descents.  A  chamber  should  also  be 
provided  in  which  a  man  who  exhibits  symptoms  of  the  disease  cau  he 
once  more  subjected  to  a  pressure  greater  than  that  of  the  atmosphere,  as 
this  usually  causes  an  arrest  of  the  process.  When,  however,  the  condi- 
tion resembles  that  of  acute  myelitis,  the  treatment  h  purely  symptomatic. 
It  consists  of  rest,  careful  hygiene,  and  a  stimulating  diet.  Potassium 
iodid  may  also  be  administered  in  the  later  stages,  hut  its  value  is  very 
doubtful.  In  some  of  the  acute  forms  with  more  or  less  respiratory  fail- 
ure inhalations  of  oxygen  have  been  recommended. 


V.  VASOMOTOR  AND  TROPHIC   DISORDERS. 
ANGIONEURCnC  EDEMA. 

(Acuit  Circumscribed  Edana  of  iht  Skin  :  Jttknttittent  Angiojimrotie  Edema*) 

Definltioil,— A  disease  characterized  hy  the  appearance  of  an 
edematous  swelling  of  the  skin  or  mucous  membranes.  In  general  it  is 
not  accompanied  W  constitutional  symptoms. 

The  pathology  of  the  disease  is  obscure.  It  is  supposed  to  be  due 
either  to  venous  stasis  or  to  some  nervous  influence  upon  the  lymph- 
channels,  causing  them  to  exude  liquid.  No  lesions  have  as  yet  been 
descrilieil. 

Etiologyp^Neuropathic  heredity  appears  to  have  some  influence 
upon  the  disease,  but  nervous  manifestations  in  the  patient  himself  are 
more  important.  Occasionally  the  condition  follows  infectious  diseases  or 
severe  hemorrhatje.  The  most  important  excitin^j  causes  are  cold  and 
emotinrntl  disturbances.  The  disease  occurs  most  frerjuently  in  males, 
and  aim*»st   exchisively  in  early  adult  life. 

Symptoms* — The  edema  usually  appears  suddenly,  is  sharply  cir- 
cumscribed, and  the  skin  of  the  aff'ecteil  area  is  slightly  elevated  and 
reddened,  or  else  somewhat  paler  than  tlie  surrounding  tissue.  Ordinarily, 
subjective  syniptotns  are  absent;  occasionally  there  are  slight  paresthesiae. 
The  edema  may  sippear  in  any  part  of  the  body,  but  usually  it  is  most 
common  on  the  backs  uf  the  hands  or  legs  anil  in  the  face»  especially  the 
eyelid.  Occasionally  it  may  appear  upon  the  mucous  membranes  either 
of  the  lips,  tongue,  or  tr|ottis ;  in  the  latter  situation  it  sometimes  pro- 
duces severe  dyspnea,  and  at  least  in  one  case  it  has  caused  death.  Its 
presence  luis  also  been  suspected  in  tJie  irmcous  ojemhrane  of  the  gastro- 
intestinal tract  Ordinarily  the  patient  has  no  symptoms  whatever  of 
disease ;  occasionally,  however,  there  are  severe  colic  and  sometimes 
votniting.  In  one  ciise  hematui:ia  was  observed,  and  in  another  hemor- 
rhage from  the  swollen  gums ;  of  course  in  the  latter  case  the  diagnosis 
was  douhtfuL  The  patient  may  exliihit  a  certain  degree  of  anxiety 
during  the  attack.  Ordinarily  the  swelling  jwrsist.s  a  few  tlays,  and  then 
disappears,  but  relapses  are  exceedingly  common^  and  may  recur  very 
frequently  for  many  years. 
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The  diagnosis  has  to  be  made  from  urticaria,  to  which  it 
great  similsinty.      According  to  thhr,  giant  urticaria  ia  the  same  dt«ei«e 

Tlie  prognosis  is  uf  course  favorable  for  life ;    for  cure  it  i» 
doubtfuK  ii3^  tbe  diseii^e  is  soiiietitues  exceedingly  obstinate. 

The  treatment  consists  of  rest,  the  use  of  tonics  particularly  tlir 
to  the  nervous  s^'steui,  and  the  correction  of  any  gastro-iEitestinal 
order,  Qui u in  has  occasionally  proved  very  valuable.  Hypnotism 
alao  been  suggested. 


HYDROPS  ARTIOULORUM  INTERMITTENS. 

Definition. — A   condition   churacterized    by    periodic  effusiona 
one  or  more  of  the  large  joints,  and  usuiillj  the    knee. 

The  pathology  is  unknown,  but  it  is  stispected  that  it  depends  of 
some  nervous  disturbances  of  the  vessels  or  lympb^channels  in  the  joi| 

The  etiology  is  also  doubtful.     The  disease  occurs  in  ner\«»ti«  ii 
viduals,  and  hm  been  found  associated  with  other  nervous  dii? 
ophthalmic  goiter,  or  in  patients  suHering  from  other  vascular 
as  anpjitiu  pectoris. 

Tlie  symptoms  consist  of  the  sudden  development  of  a  swelling  iai 
affected  joint,  which,  however^  does  not  present  any  symptoms  of      *" 
mation  and  is  rarely  painful.    This  swelling  lasts  from  three  to 
and  then  disappears  as  suddenly  iis  it  came.     At   regular   iiiC 
from  one  to  four  weeks  it  is  repeated,  and  this  repetition  may  < 
for  years. 

the  diagnosis  must  be  made  upon  the  symptoms  and  the 
of  the  condition. 

The  prognosis  is  doubtful,  meet  cases  being  exceedingly  oil 

Treatment.^ — Electro-therapy  in  various  forms  has  hecn 
mended.  Among  the  drugs  that  have  been  suggested  are  salicTllc  aeti 
tjuinin,  arsenic,  and  ergotin.  None,  however,  have  proved  portiatlsrij 
valuable. 


RATNAUD^S  DISEASE. 

Definition, — ^A  condition  apparently  of  vaaomotor  niitnre,  aflw 
syrametrie  parts  of  the  body,  and  chiefly  the  tips  of  the  extreinitic*, 

Tlie  pathology  is  by  no  means  definitely  made  out.  It  ia  Kupp 
that  alteratiuns  must  occur  in  the  vasomotor  centers  of  the  tuedtsUa  ad4 
curd,  but  none  have  as  yet  been  foimd,  partly  because  the  dixitfe  » 
rarely  fatal.  In  some  cases  peripheral  neuritis  has  been  observed  mad  ift 
others  peripheral  endarteritis.  The  gangrene  is  usually  superficiaL  awl 
resembles  closely  that  caused  by  cold;  rarely  it  causes  an  extended iMi 
of  substance. 

The  etiology  of  the  condition  is  obscure  and  complex,  Unrflf- ' 
doubt,  because  a  number  of  different  conditions  have  been 
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uniler  this  deaignadon.  The  di8ea8e  occurs  in  cljihlren  and  in  neurotic 
women,  less  often  in  men.  A  neuropathic  heredity  seems  to  predispose 
to  it,  and  occasionally  it  exists  in  connection  with  other  nervous  dis- 
eases, as  epilepsy,  niigrain,  hysteria,  and  mental  disorders.  The  occur- 
rence of  paroxy.smal  hemoglohinuiia  hiis  led  to  the  suspicion  thut  malaria 
is  an  etiologic  factor.  I  am  not  aware,  however,  that  [dusniodia  have 
been  found  in  any  case,  and  the  asserted  good  re^ultjs  following  the  ad- 
ministration of  ijuinin  are  insufficient  to  establish  the  contention.  Syph- 
ilis and  various  other  infectious  diseiises  have  alj^>  heen  mentioned  lus 
etiologic  factors,  and  more  recently  a  form  has  been  describe*!  tloit  is  sup- 
posed to  be  purely  hysteric  in  nature.  The  most  important  t-xciting 
cause  is  exposure  to  cold,  although  attacks  may  also  be  brought  on  by 
severe  emotional  disturbances. 

Sjrtnptoms* — The  disease  presents  three  grades  of  severity  :  first, 
anemia  or  local  syncope;  second,  cyanosis  or  local  asphyxia;  and  third, 
giuigreue.  Local  $i/neope  consists  in  a  VtU^omotor  spastn  in  one  or  more 
extremities,  the  fingers  being  most  fretiuently  affected,  and  rarely  more 
than  one  at  a  time.  They  become  white,  almost  waxy  iii  appearance^ 
cold,  and  hard  to  the  touch,  and  they  may  be  either  dry  or  covered  with 
a  cold  perspiration.  Tlie  finger  is  perfectly  nninb,  but  severe  neuralgic 
pains  may  be  felt  in  the  arm;  if  the  skin  be  pricked  w^ith  a  pin,  no  hlooJ 
flows.  Ordinarily  this  syncope  disappears  gradually,  the  reacticjn  being 
accompanied  by  tingling  and  formication  in  the  afiected  digit,  which  ulti- 
mately returns  to  a  normal  condition.  Local  a»phyxm  is  a  further  stage 
of  this  condition ;  in  this  the  finger  is  blue  and  swollen,  and  there  is  a 
sense  of  discomfort  that  is  apparently  due  to  the  stretching  produced  by 
the  engorged  veins.  This  cyanotic  condition  nmy  also  atfect  tlie  ears, 
toes,  and  the  tip  of  the  nose,  and,  like  the  preceding  stage,  it  may  dis- 
appear without  leaving  any  trace  of  it^  existence.  Patients  that  have 
reached  this  stage  seem  to  be  more  liable  to  a  recurrence  upon  slight  ex- 
posure than  those  w^ho  only  present  local  syncope.  The  attacks  are  more 
likely  to  recur  constantly  in  the  same  digit,  and  not  to  appear  first  in  one 
and  then  in  another.  During  the  existence  of  thts  stage  a  not  infrequent 
iissuciateil  symptom  is  hemoglobinuria ;  this  is  especially  apt  to  occur  in 
children,  and  has  led  to  the  suspicioii  of  malarial  infiuence.  In  .some 
eases,  when  hemoglobinuria  is  not  found,  the  urine  contains  an  excess 
of  urates.  If  the  attack  bists  for  several  days,  trophic  changes  take 
place  in  the  finger-nail,  giving  rise  to  a  tmnsverse  ridge,  which  per- 
sists until  that  portion  of  the  nail  has  grown  beyond  the  end  of  the  fin- 
ger. If  local  cyanosis,  however,  continues  sufficiently  long,  gjingrenorts 
changes  take  place.  Tliese  appear  first  as  smull  black  spots  or  vt*sicles 
filled  with  serum  upon  the  end  of  the  fingers  or  about  the  root  of  the 
nail ;  these  gradually  slough  off,  leaving  a  stnall  ulcer  that  may  slowly 
cicatrize.  Often  patients  subject  to  recurrencev^  of  the  disease  show  a 
number  of  cicatrices  on  the  ends  of  the  fingers,  i\v  if  the  ears  are  affected 
there  may  be  slight  shrivelling  of  their  edges.  The  gangrene,  however, 
may  be  more  severe,  in  which  case  the  distal  phalanges  of  the  affected 
fingers  may  become  black  or  dark  red,  covered  with  blebs,  and  fiimlly 
mummified.  The  line  of  demarkation  then  forms,  and  ultimately  the 
gangrenous  portion  falls  off,  leaving  an  ulcerated  stump  thut  slowly 
cicatrizes.     This  form   may  not  he  limited  exclusively  to  the  hands  and 


1186 


DISEASES  OF  THE  NEMVOUS  Sl'STBM, 


feet  or  ears,  but  symmetric  patches  sometimes  ap|H?ar  in  the  skin  of  1 
brefLst.     During  the  time  tiuit  the  gungrene  is  pi'esent   the  |)atieiit»i 
from  exeniciutiug  pains  in  the  limbs  that  interfere  with  sleep,  often* 
tnin^ient  mehmcboiia,   and  seeming,   more  than    the   gangrene   itedC 
de|ires8  the  general  condition.     Fever  i;*  mrcly  present ;  sugar  is 
times  found  in  the  urine,   but  not  constantly. 

The  diagnosis  is  iitTessiirilv  diflicult  when  it  is  remembc 
clinicians  do  not  agree  that  such  a  di*fease  exists.     According  to  ] 
detinilioti,  it  is  a  neurosis  ehamcterized  by  enormotis  exaggeratiti 
excito-motor  energy  of  the  gray  parts  of  the  spinal  cord  that 
vasomotor   innervation,     if  this  be  accepted,   then   all    cases  li 
lesions  of  the  nerves  and  arteries  have  been  found  are   not  pnij 
the  same  nature ;  and  there  are  a  number  of  other  conditions 
produce  gangrene,  often  somewhat  ijymmetric  in  type  and  |ierba]S 
vasoniotijr  i^paHUis  (particularly  m/mitjomt^elia  and  Irprust/),     The  i 
"dead  finger"  is  a  common  symptom,  and  its  occurrence  10  bv  no  i_ 
sufficient  justification  for  a  diagnosis  of  Raynaud's  disease.      In  fiietf] 
typical  forms  of  this  condition  should  advance  to  slight  superficial 
symmetrically    placed  patches  of  gangrene.     Gangrene  maj^  also  < 
diahetex^  and  hence  the  urine  should  always  be  examined  to 
condition.     Hif^terw  gangrene  is  rarely  symmetric,  and   the 
sent  various  hysteric  stigmata. 

The  prognosis  is  ven^  favorable*     Only  in  marasniic  childrm  Ai^ 
attacks  ever  lead  to  death.     Ordinarily  they  become  in  time  lesss  fn 
and  ultimately  disappear,  but  in  a  few  cases  a  tendency  to  recil 
obstinate. 

The  treatment  consists  of  improvement  in   the    general 
during  the  intervals.     During  the  attack  t!ie  most  effective   ni« 
a  mild  massage,  the  use  of  local  lukewarm  baths,  and  electrieitj 
cautiously  applied,  cither  in  a  constant  descending  stream   to  the 
column  or  by  the  application  of  the  anode  to  the  spine  and  of  the  1 
to  a  vessel  containing  water  into  which  the  hand  has  be^n  plunged. 
nitrite,  which  might  be  expected  to  relax  the  vasomotor  spasm^  [ 
have  any  effect ;  on  the  other  hand,  pilocarpin  has  heen  emplojel  ^ 
good  results.     If  the  pains  are  very  severe,  they  must  he  corobatfJ 
morphin — ^al though  gangrene  may  occur  at  the  site   of   the  iDJectwa— 
administered  hypodermically,  if  necessary.     Sleep  should  Ue  oblaiacii  ^ 
means  of  narcotics.     The  gangrenous  parts   should  always  be 
protected  by  a  local  dressing. 


PBOGRESSIVE  HEMIATROPHY  OP  THE  FAOR 

(Frtttjresxive  Facial  Atrophy.) 

Definition. — A  i-are  disease,  characterized,  as  its  name  woqM 
eate,  by  a  progressive  atrophy  of  ooe-half  of  the  face,  stopping  abarpfy 
the  middle  line,  and  in  the  severer  forms  involving  the  skin^ 
and  bones. 
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The  pathology  of  the  condition  is  unknown.  Rarely  symptom 9 
indicating  inflammation  of  the  cervical  sympathettc,  such  as  dilatation 
of  the  pupil  or  tlus^hmg,  have  been  present,  and  symptoms  indicating 
inflammation  of  the  trigeminus  have  been  equally  infrequent.  Mendel, 
however,  has  reported  a  case  in  which  he  found  chronic  interstitial  neuri- 
tis of  the  branches  of  the  trifacial,  and  other  cases  have  been  reported  in 
i*'hich  the  Gasserian  ganglion  was  diseased*  Microscopic  examination 
has  shown  a  disappearance  of  the  subcutaneous  fatty  tissue  and  a  general 
atrophy  of  the  elements  of  the  skin  itself,  often  associated  with  the  pres- 
ence of  an  abnormal  quantity  of  pigment.  As  a  rule,  the  vessels  are 
relatively  enlarged. 

The  etiology  is  unknown.  The  condition  usually  commences  early 
in  life  and  shows  no  predilection  for  either  sex.  An  hereditary  tendency 
does  not  appear  to  exist,  hut  the  disease  occurs  frequently  as  a  complica- 
tion of,  or  rather  in  connection  with,  other  neurotic  conditions.  Of  these 
the  most  frequent  are  neuralgia,  migrain,  epilepsy,  and  mental  disorders; 
less  frequently,  tic  convulsif  and  chorea,  particularly  if  the  latter  affects 
the  muscles  of  the  jaw  and  tongue.  Occasionally  it  has  been  recorded  as 
occurring  in  patients  suffering  from  locomotor  ataxia  or  multiple  sclerosis. 
It  does  not  appear-^  however*  that  progressive  facial  atrophy  has  any  ana- 
tomic connection  with  these  conditions.  In  a  few  cases  the  disease  has 
been  preceded  by  an  injury  to  the  skull  or  face,  and  in  others  it  has  fol- 
lowed an  acute  infectious  disease.  Ordinarily  it  occurs  in  early  life — L  e. 
between  the  tenth  and  fifteenth  years- — and  in  these  cases  it  usually  pro- 
to  the  most  severe  type. 

The  earliest  symptom  is  a  flattening  of  the  skin  on  the  affected  side, 
constituting  the  lightest  form  of  the  disease,  which  may  remain  station- 
ary at  this  point ;  if,  however,  it  progresses,  the  muscles  and  bones  also 
become  involved,  so  that  the  affected  half  of  the  face  is  distinctly  smaller 
than  the  healthy  side.  The  objective  changes  that  take  place  in  the  skin 
are  the  development  of  white  spots  in  which  the  pigment  has  disappeared, 
and  which  have  the  appearance  almost  of  scar-tissue,  or,  what  is  more 
commonly  the  case,  of  an  increase  in  pigmentation  with  a  formation  of 
yellowish  or  brownish  blotches,  the  skin  being  depressed  in  these  areas, 
which  usually  lie  along  the  course  of  the  nerve-trunks,  especially  the 
infraorbital.  The  hair  becomes  thinner,  dryer,  and  often  falls  out.  The 
secretion  of  the  sebaceous  glands  is  diminished  ami  the  skin  dryer.  Rarer 
phenomena  are  the  disturbance  of  blushing,  so  that  the  affected  side  of  the 
face  remains  unchanged  in  color  when,  as  a  result  of  some  emotional  dis- 
turbance, the  other  is  distinctly  reddened.  Disturbances  of  sensation  are 
Hot  common*  In  some  cases  electric  and  tactile  sensibility  have  been 
diminished;  in  others  the  patients  have  complained  of  slight  paresthesiie. 
The  special  senses  remain  unaffected,  and  even  when  the  atrophy  extends 
to  the  tongue,  taste  remains  perfect  on  the  affected  side.  In  one  case 
there  were  a  slight  disturbance  of  hearing  and  occasional  tinnitus. 

The  diagnosis  of  the  condition  is  easy  both  when  it  is  suspected  and 
when  it  is  far  advanced.  The  only  condition  with  which  it  could  be  con- 
founded is  congenital  facial  asymmetiy.  In  facial  hemiatrophy,  however, 
the  skin  is  shrunken  and  wrinkleil,  and  the  hair  is  dryer  and  thinner, 
contrasting  markedly  with  the  healthy  side,  and  there  is  usually  a  history 
of  commencement  some  years  after  birth.     In  congenital  asymmetry  the 
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difference  between  the  two  kuIos  \h  slight,  an«l  the  ekin   over  the 
si<le   is  normal   in   even^  respect.     Commonly  in    this   condition  ve>  i 
find  differences  m  the  develupment  of  iIr*  extrefiiiti^.      In  a  < 
recently    observed    with   marked   facial  asymmetry,    the   left  sid 
smaller*  the  lumd  and  foot  on  the  same  side  were  distinctly 
the  coiTe!^|H.ndinLr  members. 

The  prognosis  is  unfavonihle  m  regards  cure.      The  dis6Met 

not  in  the  leiist  dangerous,  and  cases  have  been  recortlf?d   that  haff 
under  observation  for  thirty  years  or  more* 

Treatment  is  unsatisfactory.     The  prrdonged   u&e  of  elecnicityl 
been  said  to  arrest  tlie  process,  and  sometimes  this  arrest  occitni  i 
nmiusly  ;  it  is  not  certain  that  the  treatment  is  of  any  ttise. 

An  allied  condition  is  hemihypertrophy  of  the  tsLce.  Thi?  is  ai 
ceedingly  rare  condition,  and  is  iipparently  always  con^enitaL  It  int 
chiefly  tfie  soft  parts,  the  car,  skin,  tongue,  and  tonsils  bein^  all  enl 
There  is  an  increased  secretion  from  the  sebaceous  glandi^,  whidi 
appear  fm  smalt  elevations  upon  the  skin.  Usually,  as  in  coo 
asymmetry,  there  is  enlargement  of  the  extremities  on  the 
The  only  case  that  has  come  to  autopsy  presented  no  lesions. 

Treatment  is  of  course  unavailing. 


SCLERODERMA   DIFFUSUM. 

Definition.— A  peculiar  hardening  of  the  skin,   with  ar 
mentation  ssnd  depigmentation,  associated   in   ilie  more   aclvi 
with  trciphie  lesions,  muscuhir  atrophies,  and  affections  of  the 

Pathology- — The  affecteil  skin  is  clianicleriKed  by  an  inc 
connective  tissue  and  of  tlie  elastic  fihen?,  and  by  a  narrtiwing  of  J 
sels  as  a  result  of  perivascnhir  infiltration. 

The  etiology  is  not  clear,     Some  of  the  etu?ea  are  aaoocialod 
joint-affections  that  resembk?  those  of  chronic  rheumatism  ;   ollieri  1 
exposure  to  a  very  low  tenipeniture.     The  presence  of  trophic  lesauM^ 
the  skin  and  the  development  of  myopathies  lead  to  the  siippo^itiott  I 
it   is  properly  classed  with   the  trophic   ncun»ses.     The   dtseaae 
occurs  in  nuddle  life,  althougli  ca.ses  have  been  observed  among  < 
Women  me  mi>re  fivrpiently  affected  than  men. 

SymptomS-^Three  stages  are  r**cognized  :  FirMtj  a  rather 
edema.  Second^  a  true  sclerosis,  in  which  the  pkin  appears  thicker, ' 
an  absence  of  the  normal  folds  ;  it  becomes  firm  and  hard^  s«o  that  it  < 
not  be  pinched  between  the  fingers  and  lifted  from  the  flesh.  Martvv 
there  are  always  pigment^iry  changes,  certain  parts  hein^  dnrker 
noruud,  while  others  become  a  dead  white,  appearing  aluiost  ajc  if  < 
posed  f>f  alabaster.  The  disease,  as  a  ride,  attacks  first  the  itpfMSr  Mf- 
tion  f»f  the  body — /,  t\  the  face,  neck,  hands,  and  ami&^  or  the  jwfiiiv 
of  the  thorax,  and  is  most  pronounced  in  those  regions  where  thr  ho^^* 
are  subcutaneous.  The  diminished  elasticity  considerably  iuterfi*Tr»  witl 
the  movements  of  the  body.  If  the  neck  is  affected,  it  ia  difficuh  to  I 
the  head  ;  if  the  skin  over  the  joints  is  involved,  their  noraial  flexi 
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extension  can  not  be  perfectly  performed.  The  subjective  sensations  are 
those  of  tension,  tbe  patient  complaining;  that  the  skin  has  become  ''too 
smiill  "  for  bim.  If  any  forcible  action  is  attempted,  there  is  severe  pain, 
accompanied  by  slight  tears  in  tbe  skin.  The  skin  m  paler  and  cooler 
than  normal,  and  the  slightest  exposure  to  cold  causes  great  discomfort 
and  cyanosis*  Tbe  secretion  of  sweat  may  be  normal,  but  is  usually  di- 
minished- Tactile  aenaibility  is  unimpaired.  The  tJiird  atage  is  that  of 
atrophy  ;  the  skin  becomes  thin  as  paper ;  the  other  symptoms,  however, 
remain  as  before,  except  that  the  secretion  of  sweat  is  abolished  and 
ulcerations  appear  that  either  heal  slowly  or  not  at  all.  In  addition,  there 
are  muscular  atrophies  associated  with  contractures.  Often  there  is  con- 
siderable atrophy  of  the  bones  or  there  may  he  a  development  of  exos- 
toses from  the  periosteum.  Occasionally  the  end- phalanges  of  the  fingers 
undergo  a  process  of  gangrene  that  is  similar,  in  some  respects,  to  that  of 
Raynaud's  disease.  Chronic  joint-affections  may  also  be  observed  in  this 
stage,  particularly  of  the  fingers. 

The  COtirse  of  the  disease  is  variable.  Usually  it  develops  slowdy 
and  lasts  for  many  years* 

The  dia^fnosis  is  usually  easy,  though  occasionally  it  has  been  con- 
fused with  Addison  g  dmam  on  account  of  the  excessive  pigmentation. 
There  is,  of  course,  some  resemblance  to  Rat/naud'tt  dimaift\  although 
the  condition  of  the  skin  itself  is  very  different.  In  the  atrophic  stages 
it  may  be  confounded  with  xeroderma  pigmentosum. 

The  prognosis  is  alwa3's  <loulitful.  In  the  later  stages  the  patienis 
become  emaciated,  and  pjiss  into  a  cachectic  state,  in  which  death  may 
occur.  Pulmonary  complications  may  develop.  Complete  cure  may, 
however,  occur,  and  particularly  in  crises  that  have  a  rapid  course. 

The  treatment  is  unsatisfactory.  Tbe  unpleasant  tension  of  the 
skin  may  he  somewhat  diminished  by  ointments  and  massage  ;  warm 
water  or  steam  baths  may  also  give  considerable  relief.  The  most  import- 
ant thing  is  to  maintain  the  general  condition  of  the  patient  by  tonics 
and  a  change  of  climate.  Sodium  salicylate  has  been  recommended,  but 
is  probably  valueless. 


MORPHEA, 

( Scieroderma  Cin-n  m^cr iptum , ) 

This  disease  consists  of  the  development  of  small  areas  of  sclerosis 
that  are  distinctly  related  to  the  distribution  of  the  nerves.  These  areas 
are  round  or  oval,  brownish  or  violet  in  color,  and  as  they  increase  in 
size  there  develops  in  their  centers  more  or  less  sclerosis.  In  these  scle- 
rotic areas  there  tire  often  punctiform  collections  of  pigment,  the  hairs  fall 
out,  and  superficiMl  ulcerations  may  be  present  Occasionally  they  may 
go  on  to  atrophy  of  the  skin.     There  are  no  constitutional  symptoms, 

Tfie  diagnosis  is  usually  easy. 

The  progliosis  as  regards  life  is  favorable :  as  regards  cure  it  is 
doubtful. 

The  local  treatment  is  tbe  same  as  for  the  diffuse  form  of  sclero- 
derma. 
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AINHUM. 

Tins  is  a  disease  characterized  by  an  enlargement  of  the  litUe 
and  the  formation  of  a  line  of  demarkation  at  its  base. 

The  pathology  is  not  known,  but  it  appears  firom  a  Ront^eDH 
picture  that  tiie  bones  are  absorbed.     There  is  some  dispute  as  to  «' 
it  is  one  of  the  manifestations  of  leprosy  or  not.      At  any  rate,  it  tloa 
appear  that  typical  lepm  bacilli  have  been  found. 

Etiology. — The  disease  may  occur  in  childhood  or  earir  adall 
and  is  most  common  in  iie<;roes.     It  occurs  alinoBt  exclusively  im 
regions — 1\  i/.  Brazil  and  Syria. 

The  symptoms  of  the  condition  consist  in  the  formation  of  a  fill 
at  tlie  biuse  of  the  little  toe  of  one  of  the  feet.      This   ^rroi*^  deeper 
deeper  until   spontaneous   amputation  has  occurred.       Rarely    the 
toes  on  the  same  foot  become  progressively  involved.      Certain 
disturbances  may  be  observed ;  the  foot  is  iisuallj   swollen^  bl 
and  cold ;  sometimes  the  other  foot  may  exhibit  similar  chartgos 
the  formation  of  furrows  at  the  bases  of  the  toes.      There  is  some 
tion  of  sensation  to  touch,  temperature,  and  electricity,  and  ordij 
the  patient  eooi] plains  of  vague  pains  in  the  limbs. 

The  diagnosis  is  to  be  made  from  leprosy,  with  which,  iii< 
may  be  identical,  and  eongenitid  amputation :  the  latter  only 
difficulty  when  the  disease  cotnniences  in  early  life. 

The  prognosis  is  favorable  to  life,  but  the  disease   is  usually 
progresjsive. 

Ko  effective  treatment  has  been  discovered,  but  the  parts  _ 
protected  against  injury,  and  the  patients  may  be  given  tonics  and 
dynes  as  required. 


EETTHROMELALGIA  {Weir  Mitchefiy, 

{Paralytic   Vaso-motof   Neurons   of  tkt  Bxtrrmiiies,) 

Definition* — A  disease  characterised  by  pareslbes^ia,  redm 
skin,  and  l)y  pain,  usually  in  the  toes  and  heels,  associated  with 
less  severe  ^eiiem!  flisturbances. 

The  pathology  is  unknown,  but  the  disease  appears  to  be  ili»l 
some  disturbance  of  the  vasomotor  centers  or  nerves. 

©tiology, — ^The  cause  seems  to  be  exposure  to  cold,  but  a 
teui]ierament  or  a  previous  attack  of  rheumatism  appeans   to  luive 
predisposing  action.     Men  are  niure  frequently  affected,  and  the 
usually  develops  in  early  ;iilult  liie. 

S3rMptonid. — Tlie  earliest  symptom,  as  a  rule,  is  the  oceurrftiee 
severe  pains  in  the  feet.     Objectively,  there  are  swelling  and 
of  the  skin,  and  the  sensitiveness  is  so  severe  that  the  patient  is 
walk.     The  general  symptoms  consist  of  headache,  dizziness,  pal^ 
of  the  heart,  or  even  fainting*     The  attacks  occur  more  frec|ueiltly 
the  summer  months,  and  are  always  aggmvated  by  exposure  to  heal 
vertical  position  of  the  limbs* 
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The  diagfnosis  is  easv,  the  conilition  being  really  a.  symptom  rather 
than  a  disease.  It  may  occur  in  the  couri^e  of  hemiplej:ia  and  in  some 
organic  diseases  of  the  spine,  and   these  should  be  excluded. 

The  pTOgtlOSis  is  favorable;  often,  however,  the  disease  will  recur 
at  irregular  periods  for  a  number  of  years.  The  attack  can  usually  be 
cut  short  by  plunging  the  limb  into  ice-cold  water. 

Treatment,— *T his  should  always  be  tonic,  ami  employed  during  the 
intervalii ;  massage,  hot  and  cold  douches^  and  the  fanidie  current  may  be 
used  upon  the  affected  extremities.     The  pain  may  call  for  anodynes. 


ACROPARESTHESIA. 

{Spastic  Vasomotor  NeurosU  of  the  Exiremititf.) 

Definition,^ — A  disease  characterized  by  abnormal  sensations  in  the 
hands,  slight  vasomotor  disturl>ances,  and  slight  stiffness  of  the  fingers. 

The  pathology  and  etiology  are  not  understood.  Possibly  the 
condition  is  due  to  some  disturbance  of  the  peripheral  nervous  system. 
It  occasionally  occurs  after  injury  or  as  a  result  of  prolonged  exposure 
to  cold,  hence  is  common  among  laundresses.  It  is  more  frequent  among 
women  than  men,  and  usually  develops  in  middle  life. 

The  symptoms  consist  in  the  more  or  less  sudden  development  of 
formication  and  tingling  or  numbness  in  the  fingers  and  finger-tips,  usu- 
ally bilateral,  but  sometimes  occurring  only  on  one  side.  Less  frec^uently 
the  toes  are  affected.  These  pains  are  more  severe  in  tbe  night  and  early 
morning,  and  worse  in  summer  or  after  exjKJsure  to  beat*  The  vaso- 
motor disturbances  are  variable.  Sometimes  nothing  can  be  observed, 
and  sometimes  the  extremities  are  bluish  and  cold,  sometimes  pink  and 
warm.  Sensibility  is  rarely  affected.  In  some  cases,  however,  there  is 
considerable  hyperesthesia;  in  others  moderate  anesthesia.  In  a  few 
cases  there  is  stiffness  of  the  hands.  Slight  trophic  disturbances  have 
been  reported  in  a  few  cases.  The  attacks  may  last  from  a  few  minutes 
to  several  hciiirs,  and  may  recur  fVequently  or  only  at  considerable  inter- 
vals.  Usually  during  the  attack  the  iibnormal  sensations  are  continuous, 
but  oecasiouully  they  are  intermittent  in  character. 

The  diagnosis  is  usually  easy,  (^are  should  be  taken,  however,  not 
in  confuse  these  acroparesthesite  with  commencing  locomotor  ataxia,  tet- 
anv,  or  hysteria.  In  Ravnaud's  disease  cold  increases  the  intensity  of 
the  symptojns. 

The  prognosis  is,  in  generaU  favorable,  the  disease  usually  disapfiear- 
ing  after  some  mnnihs ;  sometimes,  however,  the  condition  is  obstinate. 

Tbe  treEttnent  is  ntther  unsatisfactory.  Laundresses  should  be 
iwivised  to  adopt  some  other  vocation.  Local  stimulation  with  the  faradic 
brush  has  sometimes  been  of  value,  and  hydrotherapy  may  also  be  em- 
ployed. At  the  same  time,  the  patient  should  be  given  tonics,  particularly 
if  anemia  is  present. 


PART  IX. 

DISEASES  OF  THE  MUSCLES. 


MYOSITIS. 


Rheumatic  myositis  and  the  supporatiye  fomi  obsenred  in  pyemii, 
and  rarely  in  other  acute  infectious  diseases,  have  been  approprimtelj 
described  in  connection  with  the  diseases  to  which  they  are  seoondin 
manifestations.  There  remain  to  be  discussed  two  rare  forms  of  tke 
disorder. 

INFBOTXOU8  ICYOBTtlS. 
(Aeuie  Foifym^oiiHt), 

Definition. — A  primary  acute  or  a  subacute  inflammation  of  tk 
voluntary  muscles  due  to  an  unknown  microbic  agent. 

PafliOlogy. — The  diq^ase  is  a  true  inflammation  of  all  the  volas- 
tary  muscles,  involving  chiefly  the  muscular  fibers,  and  to  some  ezteat 
also,  the  interstitial  connective  tissue.  Beginning  with  marked  hyper 
emia,  there  next  occurs  an  exudation  of  leukocytes.  The  muscles  are 
firm,  fragile,  and  later  undergo  fatty  degeneration.  .Serous  infiltratioi 
occurs  and  there  is  a  slight  hyperplasia  of  the  intermuscular  connective 
tissues.  Hueppe  records  a  case  that  showed  nothing  definite  beyond  a 
hyaline  degeneration  of  the  muscular  fasciculi. 

Btiology. — We  are  no  less  ignorant  of  the  predisposing  influencf« 
than  of  the  specific  exciting  agency,  though,  perhaps,  young  male:^  art 
most  often  the  victims  of  this  malady. 

Sjrmptoms. — As  a  rule,  first  the  muscles  of  the  extremities,  and 
later  of  the  trunk  also,  become  swollen,  firmer  than  normally,  and  stiff, 
rendering  locomotion  somewhat  difficult  and  painful. 

The  involved  parts  may  also  be  tender  to  the  pressing  finger,  and  a 
slight  edema  may  be  noticed  that  is  at  first  more  or  less  localized,  bat 
finally  becomes  generalized,  and  extends  even  to  the  face.  An  erythem- 
atous eruption  then  appears,  which  is  irregularly  disseminated  over  the 
skin-surface,  and  may  tend  to  more  or  less  pigmentation.  Moderate 
pyrexia  and  splenic  enlargement  are  among  the  early  an<l  constant 
symptoms.  In  the  advanced  stage  the  muscles  of  deglutition  and  «tf 
respiration  become  involved,  rendering  the  act  of  swallowing  difficult, 
and  inducing  marked  dyspnea. 

Among  the  complications  may  be  enumerated  bronchitis  and  broncho- 
pneumonia,  the  latter  often  being  a  terminal  con<lition. 

Diag^nosis. — Taken  in  the  aggregate,  the  symptoms  are  of  little 
diagnostic  importance  and  the  previous  history  is  invariably  negative. 
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TrirhhimmM  must  be  discriuriiiateti  smce  this  disease  produces  an  iden- 
tical clinical  picture.  The  distinction  may  rest  upou  the  examination 
of  an  excised  piece  of  affected  muscle,  wljieli  will  not  only  discover  the 
trichinae,  if  present,  but  also  enable  the  mtcroscopist  to  detect  the  posi* 
tive  evidences  of  polymyositis.  In  a  recent  Bupposititious  case  of  infec- 
tious myositis  of  my  own,  a  portion  of  rauscle,  examined  for  me  by  Dr. 
Bahcocit,  showed  neither  trichiniv  nor  the  histioid  changes  of  myositis. 
3Itt!tipie  neuriti$  presents  neither  swelling  nor  edema. 

Course  and  Progtiosis,— The  course  of  the  disease  may  either  be 
comparatively  rapid  (two  or  three  months),  or  it  may  be  slow  (chronic) 
and  continue  over  two  or  three  years.  It  usually  termiuates  in  death, 
which  is  eaused,  in  the  immense  majority  of  cases,  by  paralysis  of  res  pi  ra* 
tion.  ilecasionallyH.  since  the  heart-muscle  has  been  rarely  found  to  be 
implicated,  the  end  may  be  preceded  by  cardiac  failure. 

The  treatment  is  simply  palliative  and  supportive. 

PROGBBSSIVB    OSSIPYINO   MYOSITIS. 

Definitioti* — Myositis,  either  general  or  local,  in  which  the  affected 
muscles  un<lergo  progrcHsive  ossification. 

Pathology. — Following  the  changes  that  ordinarily  characterize 
myositis  (swelling,  leukocytic  exudation,  etc.),  a  calcification  that  is 
often  complete  taiea  place.  The  process  may  extend  to  and  involve 
the  heart. 

The  etiology  is  obscure,  though  males  are  especially  the  subjects 
of  the  complaint*  which  usually  begins  about  the  time  of  puberty. 

Diagnosis.— The  muscles  are  represented  by  plates  of  bony  hard- 
ness, leading  to  more  or  less  complete  ankylosis  of  the  joints  and 
vertebrae. 

The  cotirse  of  myositis  ossificans  is  very  slow,  and  treatment 
has  afforded  only  negative  results. 


PROGRESSIVE  SPINAL  MUSCULAR  ATROPHY  (Ihwhenne^ 

Amu). 

An  atrophic  disease  of  the  peripheral  motor  neuron,  commencing  in 
the  ganglion-cells  in  the  anterior  cornua  of  the  cord.  It  is  usually 
localised  at  first  in  one  or  more  segments  in  the  cervical  region,  with 
€iecondary  alterations  in  the  peripheral  nerves  and  degenerative  changes 
in  the  muscles.  This  form  is  included  in  the  description  of  Myelo- 
pathic Progressive  Muscular  Atrophy  {vide  p.  1092), 


NEURAL  PROGRESSIVE  MUSCULAR  ATROPHY. 

( Charcot- Marie  T}/pe.  Hoffnuinn  :  Peroneal.  TJ/p*,  Gowera.) 

Definition. — A  degenerative  process,  apparent!}^  commencing  in 
the  nerves,  and  characterized  by  muscular  degeneration,  with  subse- 
quent contractures,  sensory  disturbances,  and  a  loss  of  the  reflexes. 

Pathology- — -Degenerations   have  been  found   in  the  muscles,  the 
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peripheral  nerves,  and  the  spinal  column.  In  the  former  the  muscle- 
cells  show  degenerative  changes — i,  e.  a  disappearance  of  striation  and 
an  increase  in  the  number  of  nuclei.  When  the  degeneration  is  ad- 
vanced, the  cells  are  changed  into  a  granular  detritus,  which  in  the  la.«t 
stages  is  replaced  by  fibrous  tissue.  The  nerves  exhibit  a  chronic  inter- 
stitial neuritis  with  proliferation  of  the  connective  tissue,  and  destruc- 
tion of  the  myelin-sheaths  and  axis-cylinders.  In  the  spinal  cord  degen- 
eration has  been  found  in  the  posterior  columns.  The  nature  of  the  di^- 
ease  seems  to  be  akin  to  that  of  neuritis,  the  changes  in  the  muscles aiil 
spinal  cord  being  secondary  to  those  of  the  nerves. 

Htiology. — Heredity  seems  to  play  an  important  part  in  the  caa»- 
tion  of  the  disease,  which  may  either  occur  in  successive  generations  of 
a  family  or  affect  several  members  of  the  same  generation.  Sporadic 
cases  occasionally  occur  for  which  it  is  impossible  to  trace  any  ancestnl 
influence,  though,  as  the  disease  has  been  known  to  skip  a  TCueration«  it  i» 
not  impossible  that  such  cases  are  still  hereditary.  Males  are  mudi 
more  frequently  affected  than  females,  and  the  disease  almost  invariably 
commences  between  the  ages  of  ten  and  twenty  years. 

Sjrmptoms. — As  the  name  implies,  muscular  wasting  usually  begins 
in  the  muscles  of  the  feet  or  hands,  either  the  peronei,  the  common  ex- 
tensors of  the  toes,  or  the  small  muscles  of  the  foot  itself,  or  else  in  tlie 
muscles  of  the  thenar  and  hypothenar  eminences  and  the  interossei. 
Usually  the  atrophy  is  symmetric.  In  the  feet  it  leads  to  an  etrij 
development  of  club-foot,  which  is  most  pronounced  when  the  extremity 
is  at  rest.  Very  early  the  atrophy  of  the  small  muscles  causes  the  toes 
to  assume  the  claw  position,  and  the  atrophy  of  the  peroneals  caa5es 
foot-drop,  so  that  in  walking  the  foot  is  dragged  alons  the  ground.  Id 
the  later  stages  the  foot  becomes  permanently  fixed  in  a  position  of 
equino-varus  or  valgus.  The  hands  have  the  characteristic  appearance 
given  by  a  flattening  of  the  ball  of  the  thumb  and  middle  finger.  Tie 
interosseal  grooves  also  become  deeper  and  the  fingers  gradually  assume 
the  claw-like  position  {''main  en  griff e'').  The  disease  extends  slowly 
upward,  involving  the  muscles  of  the  calf  and  thigh  or  the  forearm  an^l 
arm.  The  affected  muscles  usually  show  distinct  fibrillary  twitcbin::? 
that  may  be  so  severe  as  to  give  rise  to  an  irregular  tremor  of  the  lin- 
gers. Spontaneous  spasmodic  contractions  may  also  occur.  Whrn 
electrically  examined  the  muscles  either  show  a  marked  dimiuiiti<»n  in 
reaction  to  the  galvanic  and  faradic  currents,  or  distinct  reacti<ni>  ••: 
degeneration  can  be  elicited.  Similar  electric  changes  are  also  fininl 
in  the  nerves.  Mechanic  excitability  of  the  muscles  is  considrraMy 
diminished,  these  changes  being  found  also  in  the  muscles  that  aiv 
apparently  healthy.  The  tendon-reflexes  are  usually  absent.  altlnui;:h 
in  the  early  stages,  when  the  muscles  of  the  thigh  are  still  unaltertHl. 
the  knee-jerk  may  be  merely  diminished.  Sensation  is  sometimes  unil- 
tered,  but  ordinarily  there  is  considerable  diminution  to  touch.  It  i» 
possible  that  some  cases  show  an  alteration  in  the  pain  and  temperatun* 
sense ;  often  there  are  paresthesiae,  and  occasionally,  pains  of  consi<i»T- 
able  intensity.  The  general  condition  of  the  patient,  however,  reiniin^ 
excellent.  The  vegetative  organs  are  unaffected  and  nutrition  is  thtre- 
fore  intact. 

The  diagnosis  can  be  made  from  other  forms  of  progressive  muscu- 
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lar  a  trophy  (particularly  tbe  type  **  Duchenne-Aran  '*)  by  the  Ben8ory 
distiirliJinces ;  from  locomotor  ataxia  bv  the  absence  of  sphincter  ilia- 
turbances ;  and  from  the  eerebra!  pahien  of  ehild/tood  by  the  fact  that 
it  bc||fins  late  in  lift*  and  is  disti nelly  progressive,  showing  also  a  diminu- 
tion of  the  tendon-retlexeH  and  reactions  of  de/^enenition  in  the  muscles. 

The  prognosis  is  good  as  regards  life,  but  unfavorable  as  regards 
cure  or  even  improvement.    The  course  of  the  disease  is  extremely  slow. 

The  treatment  employed  in  the  other  forms  of  amyotrophy  may  be 
trieil,  but  so  far  nothing  has  succeeded  in  staying  the  course  of  the 
disease. 

A  type  of  disease  closely  allied  to  the  preceding  has  been  described 
by  l><^jerine  under  the  name  of  '*  infantile  hi/pert mphic  and  proffremive 
intt'r»titial  neuritis.'*  The  muscular  symptoms  were  the  same,  but 
there  were  in  addition  ataxia,  lancinating  pains  in  the  limbs,  consider- 
able sensory  disturbances,  Romberg's  sign,  myosis,  with  slow  or  absent 
pupillary  reflexes  and  nystagmus*  In  addition  to  these  a  peculiar  symp- 
tom in  his  case  was  the  enormous  hypertrophy  of  the  ner%'e-trunks, 
which  could  be  felt  under  the  skin  as  large,  firm  cords.  Pathologically 
the  muscles  show^ed  degenerative  changes  and  the  nerves  a  pseudo-hyper- 
trophy due  to  the  enormous  proliferation  of  the  connective  tissue  and  to 
the  degeneration  in  the  posterior  columns  of  the  spinal  cord.  The  dis- 
ease appears  also  to  be  due  to  old  hereditary  influence,  the  first  2  cases 
described  being  a  brother  and  sister. 


PSEUDO-HTPERTROPmC  MUSCULAR  PARALYSIS. 

Definition. — A  disease  characterized  by  a  progressive  loss  of  power 
in  the  muscles  without  disturbance  of  their  electric  reaction,  while  at  the 
same  time  one  or  more  of  them  increases  in  size  and  firmness. 

Pathology, — Microscopic  examination  of  the  muscles  shows  that  the 
hypertrophy  has  been  producetl  by  the  hyperplasia  i>f  adipose  tissue  in 
the  perimysium  internum.  The  muscle-fibers  may  either  be  normal, 
atrophied,  or  hypertrophied,  and  there  may  be  a  relative  increase  in  the 
connective  tissue.     The  motor  nerves  are  invariably  intact. 

Tije  etiology  of  the  disease  is  obscure.  It  appears  to  be  trans- 
mitted by  females  chiefly  lo  males,  Occusionalty  it  has  been  associateil 
with  mental  disturbances  that  appear  to  indicate  that  it  may  he  indirectly 
a  nervous  condition.  Consanguinity,  according  to  Gowers,  may  be  a  pre- 
disposing cause  if  it  continues  through  several  generations.  The  disease 
usually  develops  in  early  life,  and  those  forms  that  occur  after  puberty 
are  luore  common  in  females. 

Sjnnptoms,— The  enlargement  usually  affects  the  muscles  of  the 
calves  of  the  legs,  although  various  muscles  in  other  parts  of  the  body 
may  be  involved,  as  the  infraspinatus  and  masseter,  or  the  muscles  of  the 
arms  and  thighs,  giving  the  patient  tlie  appeanince  of  an  UMefiually  de- 
veloped athlete-  Fibrillary  contractions  may  sometimes  be  seen,  but  are 
not  frequent.  The  electric  reactions  show  no  qualitative  alteration,  hut 
are  quantitatively  diminished  in  proportion  to  the  loss  of  power.     This 
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loss  of  power  is  manifested  first  in  the  gait,  which  is  nncertain  and 
waddling;  next,  by  the  difficulty  the  patient  has  in  arising  from  the 
ground.  He  first  gets  on  his  hands  and  knees,  then  lifts  his  knees 
from  the  floor  and,  placing  his  hands  first  on  his  ankles,  climbs  up  his 
legs  until  he  assumes  a  more  or  less  upright  position  (Fig.  74).    Id 


Pig.  74.— Mode  of  rising  from  the  ground  in  psendo-hypertrophic  paralysis  (Ooweis). 

the  later  stages  of  the  disease  the  volume  of  the  muscles  becomes  lea 
than  normal.  At  this  period  contractures  may  occur  leading  to  the  de- 
velopment of  club-foot  or  of  lateral  deviation  of  the  spine.  Lordosis  mty 
also  be  produced  by  weakness  of  the  muscles  of  the  back,  and  the  spiail 
column,  being  no  longer  properly  supported,  may  topple  to  one  side  « 
the  other.  Ultimately  the  patient  may  lose  all  power  in  the  affected 
limbs  and  pass  into  a  cachectic  state,  in  which  he  dies.  Few  ever  reack 
adult  life.  Some  of  the  cases,  however,  seem  to  be  milder  in  character, 
and  may  amount  to  nothing  more  than  a  slight  weakness,  which  persisti 
throughout  life  but  does  not  seriously  inconvenience  the  patient.  Oftei 
signs  of  intellectual  disturbance  are  present,  the  patient  learning  morv 
slowly  and  showing  an  impaired  intellectual  coordination.  At  other  times 
epilepsy  may  be  present.  A  peculiar  variety  is  known  by  the  French  as 
forme  frusite ;  this  is  characterized  by  a  rapid  atrophy  of  the  hyf»ertr.'- 
phied  muscles,  and  conse(|uently  tlu»  course  of  the  disease  is  more  >everf 

The  diagnosis  is  relatively  simple,  a  typical  case  bein<r  easily  iv<i>£- 
nized.  In  those  cases,  however,  in  which  hypertrophy  is  slight,  the  •11*- 
ease  may  be  easily  confounded  with  progressive  muscular  dystrophy,  a 
disease  of  which,  perhaps,  this  is  only  a  variety. 

The  prognosis  is  unfavorable,  few  of  the  cases  living  to  adult  life. 

Treatment. — No  tonic  or  alterative  drug  has  exhibite<l  the  power 
of  arresting  the  progress  of  the  disease,  and  electricity  is  equally  value 
less.  Gowers  believes  that  persistent,  systematic  exercise  an<l  nia>«jz< 
sometimes  retards  the  course,  but  never  leads  to  arrest.  This  should  Ix 
tried  in  every  case. 


DYSTROPHIA  MUSCULORUM  PROGRESSIVA  (Erh\ 

{Scapuln-humeral  TSfpe :  Juvenile  Form  of  Pntgressive  Muscular  Atn>^tAif.* 

Definition. — A  primary  myopathy,  commencing  usually  in  the  niQ«- 
cles  of  the  shoulder-blades  and  appearing  about  the  period  of  puhfrtv. 
Pathology. — There  are  irregular  hypertrophy  and  atrophy  o(  li* 
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muscle- fibers,  ili.4turbances  of  the  atriation,  uiid  mtiUipli cation  of  the 
nuclei,  with  a  relative  increase  of  the  entire  faiicieular  connective  tisnue. 
The  motor  nerves,  even  in  their  iinest  terminations  in  the  muscles,  show 
no  alteration,  nor  are  changers  found  in  the  cord. 

Etiology, — Heredity  playa  an  important  part,  although  occasionally 
the  disease  may  occur  sporadically.  As  in  the  other  forms,  it  sometimes 
develops  from  emotional  disturbances,  ex[»osure  or  fatifl^ue.  The  sexes 
are  affected  about  equally.  The  first  symptoms  usually  appear  at  puberty, 
or  not  later  than  the  twentiedi  year,  although  in  a  few  cases  the  condition 
bas  developed  in  early  adult  life. 

Sytnptotns.^ — The  muscles  first  affected  are  usually  the  pectonils  and 
the  latissinms  dorsi.  From  these  the  process  rapidly  extends  to  the 
muscles  in  the  neighborhood — i,  e,  the  serrati  and  the  muscles  of  the 
back.  The  muscles  of  the  arm,  particularly  the  flexors  in  the  lower 
arm  and  the  long  extensors,  are  usually  most  involved.  In  the  thighs, 
the  glutei  and  quadraceps  femoris  are  particularly  subject  to  the  atrophic 
process.  The  muscles  that  are  most  likely  to  escape  are  the  sterno-mastoid, 
the  spjnati,  and  the  deltoid  in  the  upper  part  of  the  body ;  and  the  sar- 
torins  and  the  muscles  of  the  calves  of  the  legs  in  the  lower  pai^t.  The 
muscles  gradually  waste,  and  the  wasting  is  accomjmnied  by  a  eorrespontl- 
ing  loss  of  power,  a  diminution  in  the  reflexes  and  of  the  electric  reac- 
tions. Reactions  of  degeneration  are  not  present.  Certain  peeuliar 
appearances  are  produced  by  the  atrophy  of  certain  of  the  groups  of 
muscles.  As  the  shoulder-blades  are  no  longer  supported,  they  stand  out 
from  the  back,  giving  rise  to  the  so-calletl  "'  winged  "  appearance,  and  ad 
the  result  of  the  weakness  of  the  muscles  of  the  back  lordosis  is  exceed- 
ingly common.  Finally,  weakness  of  the  muscles  of  the  back,  and  par- 
ticularly of  the  glutei,  causes  the  patient,  when  he  rises  from  the  stooping 
posture,  to  go  through  the  same  actions  that  are  carried  out  by  children 
suffering  from  pseudo-muscular  hypertrophy^ — t.  e.  climbing  up  his  own 
legs.  Finally,  if  the  diaphragm  is  involved,  dyspnea  may  develop  to 
a  greater  or  less  extent,  and  may  even  lead  to  death.  In  certain  rare 
cases  the  muscles  of  the  face  also  show  slight  paresis,  manifested  by  an 
inability  to  whistle,  a  disturbance  of  speech,  and  an  imperfect  closure  of 
the  eyelid.  Motion  is  affected  proportionately  with  the  riegree  of  atrophy. 
The  gait  is  disturbed  and  becomes  waddling,  due  to  the  alternate  lifting 
of  the  sides  of  the  pelvis  in  order  to  clear  the  foot  of  the  grouniL  Sen- 
sation is  never  disturbed.  The  sphincters  are  not  involved  and  bulbar 
symptoms  do  not  appear,  even   late  in  the  disease. 

The  dlES^OSis  must  of  course  be  made  from  the  other  forms  of 
p>rogressive  muscular  atrophy.  The  differential  diagnosis  is  essentially 
the  same  as  that  for  the  infanfih'  h^pe,  excepting  that  from  the  latter  it 
can  be  distinguislied  by  the  different  order  of  invasion  and  the  period  of 
life  at  which  it  occurs.  It  is  exceedingly  difHcult,  sometimes,  to  make  a 
differential  diagnosis  if  the  muscles  of  the  face  are  also  involved.  In 
certain  rare  cases,  such  as  one  described  by  Oppenheim,  there  may  he  a 
congenital  absence  or  u  weakness  of  certain  groups  of  muscles,  and  par- 
ticularly of  those  most  likely  to  be  involved  in  this  disease.  In  such 
instances  the  differential  diagnosis  may  be  made  upon  learning  that  the 
weakness  has  existed  since  birth  and  has  not  increased. 

The  prognosis  is  hopeless  as  regards  improvement.     The  course  of 
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the  disease  is  slow,  but  progressive,  though  life  is  usuallj  not  threatened 
unless  the  diaphragm  is  involved.  The  patient  ordinarily  lives  for 
twenty  or  thirty  years  after  being  first  attacked. 

The  treatment  consists  of  systematic  gymnastics,  manage,  and 
electricity.  At  the  same  time  the  general  health  of  the  patient  must  not 
be  neglected.     Apparent  results  are,  however,  rarely  attained. 


DYSTROPHIA  MUSCULORUM  PROGRESSIVA  {IkjeriM- 

Landouzy), 
(Fcuno-scapulo-humeral  Type ;  In/arUile  Type  of  Progre$Hve  Muscutar  Atrt^,] 

Definition. — This  form  is  characterized  by  the  development  of  miB- 
cular  atrophy  of  the  face,  shoulder,  and  arm,  giving  rise  particolariv  to 
the  fades  myopathica. 

Pathology. — The  wasted  muscles  show  in  all  respects  the  histokeie 
changes  found  in  the  type  of  Erb,  and  essentially  those  found  in  m 
pseudo-hypertrophic  form  of  muscular  paralysis. 

Ktioiogy. — The  disease  is  distinctly  hereditary,  and  occurs  ordinar- 
ily about  the  third  and  fourth  years  with  equal  frequency  in  both  sexes, 
although  a  curious  predisposition  to  one  sex  or  the  other  is  noted  in  cer- 
tain families.  As  many  as  ten  generations  in  a  family  have  been  re- 
corded in  which  one  form  or  other  of  myopathy  developed.  In  a  few 
cases  some  acute  infectious  disease  or  disturbance  of  general  nutrition  htf 
preceded  the  muscular  wasting,  but  there  is  no  reason  to  believe  that  tbe 
connection  is  other  than  accidental. 

Ssrmptoms. — The  disease  usually  begins  in  the  muscles  of  the  bet. 
Of  these  the  muscles  of  the  eyelids  and  mouth  first  undergo  degeneratioii 
giving  rise  to  a  peculiar  expression  in  which  the  eyes  cannot  be  cIop^ 
the  upper  lid  covering  only  half  of  the  eyeball ;  the  under  lip  drope  for- 
wanl  and  downward  ;  the  upper  lip  is  wasted  and  expressionless ;  all 
wrinkles  disappear,  and  the  patient  has  a  peculiar  and  strikingly  stupid 
expression.  The  ordinary  movements  of  the  face  are  considerablj 
affected.  Whistling  cannot  be  accomplished,  speech  is  imperfect,  and 
when  the  muscles  of  the  eyeballs  are  involved  ocular  fixation  is  imposeii- 
ble.  The  shoulder-muscles  next  undergo  atrophy.  The  earliest  to  be 
affected  are  usually  the  cucullaris^  the  rhomboids,  and  the  pectoral  muv 
cles  ;  finally,  the  disease  extends  to  the  arms,  where  we  find  the  deltoid, 
biceps,  triceps,  and  some  of  the  extensors  involved.  Orijinarily  certain 
groups  of  muscles  seem  to  escape,  among  these  being  the  muscles  of 
mastication  and  the  muscles  of  the  forearm  and  hand.  As  the  result  of 
these  changes,  the  shoulder-blades  become  more  freely  movable  and  stand 
out  from  the  back  and  the  shoulders,  and  when  the  patient  is  liftinl  bv 
placing  the  hands  under  the  arms,  the  shoulders  show  an  abnormal  degn-r* 
of  upward  movement.  The  nutrition  of  the  muscles  is  only  affected  in 
proportion  to  the  atrophy.  Electric  reactions  remain  normal  qualita- 
tively, but  are  diminished  quantitatively.  Fibrillary  contractions  oaar 
with  extreme  rarity  ;  power  is  diminished  in  proportion  to  the  wasting. 
Sensory  disturbances  do  not  occur. 
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The  diagnosis  is  to  be  made  from  the  ttpinai  and  neural  forms  of 
musctilar  atrophy  and  from  the  congemtal  abgence  of  certain  groups  of 
muscles.  From  the  two  fir^t-mentioned  forms  it  can  readily  be  distin- 
guished by  the  fact  that  the  hand  becomes  involved,  if  at  all,  in  the  last 
stages  of  the  disease ;  also  by  the  absence  of  the  reactions  of  degenera- 
tion and  of  muscular  twitching.  It  is  also  diagnosed  from  the  neural 
type  by  the  absence  of  disturbances  of  sensation.  From  the  congenital 
absence  of  certain  groups  of  muscles  the  diagnosis  is  sometimes  difficult, 
for,  curiously  enough,  the  groups  of  muscles  affected  are  usually  the  same 
as  those  affected  by  the  myopathy.  A  distinction  can  be  made  partly  by 
the  history,  partly  by  the  more  efficient  and  perfect  compensatory  hyper- 
trophy of  the  muscles  that  remain. 

The  course  of  the  disease  is  slowly  progressive,  only  occasionally  ex- 
hibiting a  temporary  arrest. 

The  duratioti  is  variable,  but  patients  may  live  thirty  or  forty  years 
after  the  first  symptoms  appear. 

The  prognosis  is  of  course  hopeless  as  regards  cure  or  improvement. 
As  regards  existence,  however,  it  is  the  most  favorable  of  all  the  forms 
of  progressive  muscular  atrophy — a  fact  that  is  probably  due  to  the  ability 
of  the  patients  to  walk  until  the  very  last  stages  of  the  disease,  so  that 
they  are  able  to  maintain  a  better  physical  condition. 

The  treatinetit  is  the  same  as  that  for  other  forms,  and  consists  of 
electricity,  massage^  and  especially  of  systematic  gymnastics. 


HBREDrrABY  BTDSCULAR  PARALYSIS  (Lef^den). 

This  commences  in  children,  and  usually  between  eight  and  ten  years 
of  age*  It  affects  the  muscles  very  much  as  they  are  affected  in  the 
pseudo-bypertrophic  form,  except  that  there  is  no  increase  in  size*  The 
disease  is  markedly  hereditary  in  type. 


ARTHRITIC  MUSCULAR  ATROPHY. 

Pathology.^ — It  has  frequently  been  observed  that  after  inflamma- 
tion of  a  joint  the  muscles  that  move  it  have  undergone  a  certain  degree 
of  atrophy.  This  usually  occurs  in  the  extensors,  and  is  severe  in  pro- 
portion to  the  duration  of  the  inflammation.  Microscopic  examination 
of  the  muscles  shows  a  rather  uniform  diminution  in  the  breadth  of  the 
fibers,  as  well  as  a  slight  proliferation  of  the  nuclei  and  occasionally  an 
indistinctness  of  the  striation.  The  nerve-trunks  and  cord  have  been  re- 
ported to  be  normal. 

The  etiology  of  the  condition  is  not  clearly  determined.  It  has 
been  supposed  to  be  due  to  disuse,  but  if  such  were  the  case  all  the  mus- 
cles moving  the  joint  would  be  equally  affected.  Moreover,  it  sometimes 
occurs  too  rapidly  to  render  this  explanation  acceptable-  It  has  also 
been  supposed  to  be  due  to  the  extension  of  the  inflammation  either  to 
the  nerves  or  directly  to  the  muscles,  but  the  other  symptoms  of  neuritis 
are  rarely  present.  Finally,  Vulpian  has  suggested  that  it  is  of  reflex 
origin,  and  this  hypothesis  is  moist  generally  accepted. 
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Ssrmptoms. — The  wasting  usually  occurs  very  rapidly  after  the  onset 
of  the  joint  affection.  The  muscle  is  affected  as  a  whole  and  wastes 
rapidly,  showing  a  diminished  contractility  to  faradism  and  galvanism, 
but  it  does  not  show  the  reactions  of  degeneration.  Occasionally  there 
is  fibrillary  twitching.  The  mechanic  irritability  of  the  muscles  is  greatly 
increased,  and  the  reflexes  show  a  corresponding  exaggeration,  ankle- 
clonus  being  frequently  observed  when  the  knee-  or  ankle-joints  are 
affected. 

The  diagnosis  may  be  readily  made  upon  the  existence  of  the  joint 
affection,  the  local  character  of  the  muscular  atrophy,  and  the  absence  of 
degenerative  reactions  with  increased  mechanical  irritability. 

Prognosis. — Ordinarily,  as  soon  as  the  joint  has  recovered,  improfe- 
ment  commences  in  the  muscles  and  progresses  rapidly  to  complete  resto- 
ration of  function.  In  some  cases,  however,  atrophy  persists,  and  in  i 
few  instances  secondary  contractures  take  place. 

The  treatment  consists,  first,  in  the  removal  of  the  cause  by  the  cart 
of  the  articular  condition ;  secondly,  in  gentle  massage  and  electric  stimu- 
lation of  the  muscles.  As  a  rule  this  should  not  be  commenced  until  tiie 
joint  is  well. 

MUSCULAR   ATROPHIES. 

These  may  also  occur  as  a  result  of  other  conditions,  such  as  direct 
injury,  fracture  of  the  bones,  or  prolonged  work  with  a  single  gnnipof 
muscles,  but  they  scarcely  demand  separate  description. 

MUSCULAR   HYPERTROPHY. 

This  occasionally  occurs  as  an  idiopathic  affection.  In  these  caaei 
microscopic  examination  shows  an  increase  in  the  size  of  the  fibers, 
although  sometimes  there  are  slight  degenerative  alterations,  such  as  the 
presence  of  vacuoles  or  indistinctness  of  the  striation.  The  cause  of  ihf 
disease  is  unknown.  It  occasionally  appears  in  those  of  a  neuropathic 
heredity,  and  one  case  is  recorded  that  developed  in  an  idiot.  The  symp- 
toms consist  of  enlargement  of  the  muscles,  which  usually  exhlMt  in- 
creased power,  but,  at  the  same  time,  great  susceptibility  to  fati^e. 
Occasionally  the  power  is  diminished. 

The  dicufnosis  from  pseudo-muscular  hypertrophy  is  sometimes  difficult 
The  prognosis  is  unfavorable  for  any  improvement  in  the  condition.  Xo 
treatment  that  has  any  influence  upon  it  is  known. 


THOMSEN'S  DISEASE. 

( Myotonia  Congen ita.) 

Definition. — An  hereditary  disease  of  the  muscles  in  which  thf 
groups  that  have  been  contracted  by  a  voluntary  influence  remain  for 
a  short  time  in  a  state  of  contraction,  and  then*  relax  slowlv. 

Pathology. — Certain  authors  have  describe*!  alterations' in  the  ter- 
minal nerve-plates  in  the  muscles,  but  it  is  diflicult  to  determine  whether 
these  alterations  are  artificial  or  an  actual  part  of  the  disease.  The  pe- 
ripheral nerves  in  the  muscles  certainly  show  no  manifestations  of  morbid 
chan^ro.     The  muscles  themselves  exhibit  the  following  alterations:  The 
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muscle-fibers  are,  on  ihe  average,  of  ati  increiised  transverse  diameter — 
i.  e.  the  smallest  are  the  mze  of  ordinary  mtiscle-fibers  aud  the  largest 
about  twice  the  sixe.  There  is  also  a  distinct  and  con  side  rah  lu  increase 
in  the  nuiulier  of  nuclei.  The  protoplasm  is  not  us  clear  as  in  nurnml 
muscleiS,  but  on  the  contrary  shows  a  fine  granular  cloudiness,  rentlering 
the  striation  less  distinct.  Uccasionally,  the  muscle-fibers  are  vacuolated. 
The  connective  tissue  between  the  tiiuscle-fibers  is  iiormaL 

l^tiology. — Hereditary  influence  is  the  moi-t  important  factor  in  the 
causation  of  the  disease,  rhomseu,  who  was  himself  a  victim,  has  been 
able  to  trace  the  disease  for  five  generations  in  his  own  family,  Occa- 
eionally  a  generation  is  skipped.  Other  factors  that  have  been  supposed 
to  act  as  predisposing  or  exciting  causes  are  prolonged  exertion  (1  case 
having  developed  in  a  man  witliout  myotonic  antecedents  after  two  years 
of  severe  exertion)  and  emotional  disturbance  of  the  mother  during  preg- 
nancy. Exposure  to  cold,  and  fright,  and  a  neurotic  temperament  have 
also  been  accused  of  exerting  a  predisposing  or  exciting  infiuence.  The 
disease  is  somewhat  more  fre<|uent  in  males  than  in  females,  usual Ij  de- 
velops in  early  life,  is  often  associated  with  manifestations  of  mental  dis- 
turbance, and  occasionally  ((ccurs  in  those  whose  ancestors  have  exhib- 
ited lesions  of  the  nervous  system  other  than  myotonia. 

Symptoms. — The  chief  symptom  of  the  disease  is  the  so-called  myo- 
tonic contraction.  If  the  imtient.  after  a  period  of  rest,  attempts  to  set  a 
certain  group  of  muscles  in  action,  the  first  contractioD  is  made,  but  is  not 
followed  by  relaxation  for  a  considerable  inter val^ — sometimes  as  much  as 
a  half  minute ;  during  this  period  the  muscles  remain  in  a  state  of  tonic 
contraction.  Thus,  if  the  patient  attempts  to  shake  hands,  he  clasps  the 
other  hand  strongly,  and  the  clasp  persists.  When  he  lets  go,  it  is  seen 
that  a  slight  degree  of  tonic  contraction  still  exists,  for  it  is  impossible 
for  him  to  straighten  out  his  fingers  immediately.  Upon  a  repetition  of 
the  movement  the  tonic  contraction  recurs,  but  not  so  strongly^  and  if  the 
repetition  is  continued,  it  disappears  entirely,  so  that  the  muscular  system 
of  the  patient  behaves  in  all  respects  like  that  of  a  normal  person,  and 
long  walks  or  other  severe  muscular  exertion  may  be  undertaken*  In 
some  cases  practically  the  whole  muscular  system  is  affected,  altljougli^ 
excepting  the  muscles  of  mastication,  the  muscles  of  the  face  usually 
escape.  In  others  the  disease  is  limited  perhaps  to  the  upper,  perhaps  to 
the  lower,  extremities.  In  the  former  condition  the  patient  may,  upon  an 
attempt  to  make  a  vigorous  motion  after  resting,  suddenly  become  rigid 
and  fall  to  the  earth  with  considerable  force,  often  injuring  himself  se- 
verely. He  will  then  lie  upon  the  ground  perfectly  conscious,  but  in- 
capable of  relaxing  his  muscles.  When  the  disease,  as  is  more  frequently 
the  case,  is  limited  to  the  lower  extremities,  the  chief  disturbances  ob- 
served are  in  walking.  The  first  step  is  accomplished,  whereupt*n  the 
patient  halts,  both  legs  having  become  fixed;  after  a  tiriie  they  relax  and 
another  step  is  taken.  The  period  of  delay  is  now  much  shorter,  and 
after  a  few  more  steps  disappears  entirely.  The  severity  of  the  contrac- 
tion is  diminished  by  mt)derate  exercise,  heat,  and  tranquillity  of  the 
spirits,  and  is  increased  by  excitement,  cold,  and  fatigue.  The  muscles 
of  deglutition  and  the  sphincters  and  the  muscles  belonging  to  the  non- 
Btriated  muscular  systt*m  are  never  involved.  Pain  is  not  present,  except 
perhaps  a  slight  sensation  of  cramp,  nor  are  there  disturbances  of  sensa^ 
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tion.  Mental  ilisturbances  are  frequent,  and  have  been  ascribed  to 
anxiety  occasioned  the  patient  by  the  disease.  They  consist  of  im 
ity,  attc^mpta  of  the  paiieni  to  conceal  the  symptoms  by  avoiding 
and  soinetimea  of  melancholia.  The  reflexes  show  various  modir 
the  knee-jerks  may  be  either  normal,  increased,  dimiiiisbed,  or 
Tlie  most  imprn'tant  pathognomonic  symptoms  are  the  alterationi 
electric  reactions?  of  the  muscles.  These  have  been  mast  carefully  inf 
^ated  by  Erb,  whose  results  have  been  exactly  confirmed  by  adli 
Bervers.  The  changes  are  as  follows:  Mechanic  irritation  of  tlit 
nerves  is  normal  or  diminished;  the  mechanic  irritation  of  the  m^ 
increased,  and  so  modified  that  the  contraction  instead  of  being 
is  slow,  with  a  long  tonic  after-contraction.  The  faradic  irritjibilj 
the  nerves  is  normal,  and  taradic  excitation  of  the  mnscles  prodi 
tonic  contraction  of  long  dumtion.  The  galvanic  irritability  is  qi 
tively  increased  and  qualitatively  altered;  that  is  to  say,  ACC  is 
to  and  sometimes  even  greater  than  KCC.  AH  the  contractions  are 
tonjc,  and  of  long  iluration.  Finally,  the  application  of  the  coi 
vanic  stream  gives  rise  to  rhythmic  contractions  that  pass  along  tjiel 
of  the  muscles  in  slow^ly  moving  waves  at  the  rate  of  about  one  lo 
second.    OecasMmally  qualitative  galvanic  alterations  have  been  i 

in  the  nerves.     Finally,  the  appearance  of  the  patient  is  of        

The  muscles  are  developed  almost  as  much  as   those  of  an  atblete, 
out  developing  a  corresponding  increase  of  power. 

The  diagnosis  is  usually  easy,  and  particularly  if  it  be 
examine  the  electric  reactions.     The  condition  might   possibV  b«l 
founded  with  pnewio-h/pertrophk  mim-ultif'  f>ara!i/0is^  in  which'  tbe 
cles  are  also  considerably  developed ;   but  instead  of  being   normil 
manifest  greatly  diminished  power  and  fail  to  give   a   myotonic 
From  teftijiff  tlie  condition  may  be  distinguished  by  the  absence  of 
seau*s  sign,  by  a  briefer  period  of  tonic  contracture,  and   an  a' 
severe  pains.     From  spastic  parapfrgm  and   Little* tt   di'srame  it 
distinguished  by  the  fact  that  in  these  diseases  the  spastic  con 

permanent  and  do  not  disappear  after  exercise.      From  oeeu        

os*'»  it   may  be  distinguished  by  the  fact  that  the   cramps  on  It  «{ 
upon   the   performance   of  a   certain   peculiarly   coordinated    mot 
From  hifsteria  it  is  diflerentiated  by  the  absence  of  stigmata  and  tkr| 
an  hysteric  patient  exhibits  to  avoid  injury  to  himselfl  and  bv  the 
liar  electric  re-iction. 

The  prognosis  is  hopeless.    The  disease  commences  in  early  Iifc| 
continues  until  death,  with  more  or  less  frequent  remissions  and 
bations.     It  is  possible  that  these  remissions  may  be  permanent^  aadl 
case  has  been  reported  of  a  young  woman  whom  marriage  gtf»l 
fited.     The  disease  is  rarely  dangerous  to  life,  excepting   in  «> 
those  who  suffer  from  it  are  much  more  liable  to  injury* 

Treatment  is  exceedingly  unsatisfactory.     Practically  nolhii 
be  4lone,  although   in  a  few  cases  systematic  stimulation   of  the 
has  produced  some  mitigation.     The  [latients   often   learn    metl 
which  they  can  at  least  diminish  the  unpleasant  symptoms.      Ct 
movements  seem  to  prevent  or  shorten  the  period  of  tonic 
Of  course  exposure  to  cold  or  emotional  disturbance  sboold  be  av 
far  as  possible. 


PART  X. 

THE  INTOXICATIONS;  OBESITY;    HEAT- 
STROKE. 


THE  INTOXIOATIONS. 


ALCOHOLISM. 
(Alcoholic  Inebriety,) 

Definition. — An  acute  or  chronic  intoxication  due  to  the  abuse  of 
alcohol.  It  is  a  general  degenerative  condition,  particularly  of  the 
brain  and  nervous  system,  characterized  by  a  moderate  (often  progress- 
ively increasing)  or  excessive,  continuous  or  periodic,  craving  for  alcohol, 
leading  to  drunkenness.  Alcoholism  is  often  simply  a  variety  of  in- 
ebriety or  narcomania^  a  congenital  or  acquired  brain-  and  nervous  dis- 
ease, characterized  by  a  resistless,  permanent  desire  for  alcohol  (alco- 
holic  inebriety).  Mania-a-potu,  or  "crazy  drunkenness,''  is  an  acute 
maniacal  condition  occurring  in  an  alcoholic  drinker  of  a  neurotic  con- 
stitution. Delirium  tremens  is  an  hallucinatory  manifestation  that 
occurs  in  habitual  drinkers  of  alcohol,  either  as  the  direct  consequence 
of  the  long-continued  action  of  alcohol  on  the  brain,  or  because  of  its 
sadden  withdrawal  in  an  inebriate.  Dipsomania  is  an  alcoholic  insanity 
in  which  an  intense  maniacal  "  drink-impulse  "  occurs  in  a  periodic 
drinker  (usually  of  spirits). 

Pathology. — In  cases  of  death  from  acute  alcoholism  the  brain  and 
kidneys  are  found  to  be  greatly  engorged  with  blood.  The  gastro- 
duodenal  mucous  membrane  is  also  markedly  congested,  injected,  and 
covered  with  a  thick,  sticky,  blood-tinged  mucus. 

Chronic  Alcoholism. — Since  alcohol  is  physiologically  a  poison,  and 
not  a  food,  and  essentially  a  drug,  and  not  a  drink,  the  effects  of  its 
habitual  ingestion  are  directly  to  produce  degeneration  of  nearly  all  of 
the  bodily  tissues,  and  indirectly  to  increase  the  liability  to  many  dis- 
eases by  lessening  the  systemic  powers  of  resistance,  thus  favoring 
fatality  from  such  disease.  The  degree  of  pathologic  change  depends 
upon  the  innate  vigor  of  the  tissues,  the  age  at  \\-hich  indulgence  in 
alcohol  is  commenced,  and  upon  the  kind,  degree  of  concentration,  and 
the  quantity  of  alcohol  habitually  taken.  Ethylic  alcohol  is  less  dele- 
terious than  the  "  fusel  oil*'  that  is  sometimes  used  as  an  adulterant  in 
spirits. 

The  chief  effects  of  chronic  alcohol-poisoning  are  seen  in  the  ner- 
vous and  digestive  systems,  and  in  the  kidneys.  Fatty  changes  are  prom- 
inent in  the  malt-liquor  intemperates,  while  a  connective-tissue  over- 
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growth  predominates  in  spirit-drinkers.  The  mucosa  of  the  stomick 
presents  the  appearance  of  chronic  gastric  catarrh.  Dilatation  of  the 
stomach  is  common  in  free  drinkers  of  beer,  ale,  and  porter.  The  lirer 
shows  the  changes  of  chronic  congestion,  of  fatty  infiltration  or  degen- 
eration, or  of  cirrhosis  and  contraction.  The  renal  changes  are  aiulo- 
gous  to  those  of  the  liver,  the  chronic  congested  ('*  pig-backed  ")  in<i 
fatty  kidneys  occurring  mostly  in  those  who  have  drunk  excessively  of 
malt  liquors,  while  the  small,  sclerosed,  and  fibrous  kidneys  (chronic 
interstitial  nephritis)  are  seen  in  those  who  have  been  spirit-habitu^iw 
The  heart  is  often  loaded  with  fat,  and  the  muscular  structure  may  ^^ 
veal  fatty  degeneration,  being  pale,  flabby,  friable,  and  dilated.  Tke 
blood-vessels  are  atheromatous,  thickened,  tortuous,  and  sometimes  Tiri- 
cose,  and  sudden  death  has  been  caused  in  inebriates  by  the  rupture  of 
small  aneurysms  of  the  middle  cerebral  artery.  In  the  brain  the  Tin* 
ous  stages  of  sclerosis,  with  shrunken,  narrow,  and  flattened  convoli- 
tions,  often  appear.  Chronic  pachymeningitis,  with  slight  hemorrhages 
is  not  infrequent.  The  pia-arachnoid  membrane  also  may  be  opa^ne 
and  thickened,  and  serous  effusions  into  the  subarachnoid  space  and  in» 
the  ventricles  have  been  noted.  The  nerve-cells,  nerve-centers,  a&l 
nerve-fibers  show  degeneration,  hardening,  and  atrophy.  Alcohoik 
neuritis  is  especially  prominent  in  many  cases. 

Ktiology. — An  impaired  personal  health  and  vigor,  as  well  as  tke 
"  personal  equation  "  and  a  deficiency  of  will-power,  self-controL  cat 
science,  and  conviction,  are  among  the  predisposing  causes.  Dmnkci 
or  inebriate  parents  frequently  transmit  to  their  offspring  a  morbid  ii- 
pulse  or  desire  for  alcohol,  and  an  environment  of  depraved  morality  uJ 
of  depressing  and  corrupting  social  influences  are  usually  potent  dis- 
posing influences,  particularly  in  those  who  are  illy  prepared,  by  hereJ- 
ity  or  training,  to  resist  the  temptation  and  insidious  activities  of  sucb 
evil  surroundings.  Although  some  assert  that  poverty  predisp<><t»<  to 
intemperance,  it  is  more  likely  that,  in  a  great  majority  of  instancejiit 
least,  intemperance  is  the  cause  rather  than  the  consequence  of  povem. 
both  of  individuals  and  communities.  The  exciting  cafutr  is  the  misa*e 
of  alcohol  in  the  form  of  distilled  liquors  or  spirits  (fermented  li«|n-rv 
wines,  and  malt  liquors).  *'  The  more  concentrated  the  alcoholic  li«jB«»r 
ingested,  the  more  intense  the  inflammation  of  the  tissue.  At  the  >aiir 
time,  an  ecjual  (|uantity  of  any  of  the  potable  alcohols  will  sooner  exhi't-  ■ 
its  characteristic  symptoms  if  largely  diluted  with  water." 

Symptoms. — The  symptoms  of  acute  alcoholism  range  from  rnili 
intoxication  to  an  acute  delirium  or  a  profound  stupor  and  coma,  h 
begins  with  the  stage  of  vascular  relaxation  and  of  feelinpi  -t 
warmth  and  exhilaration,  due  to  the  depressing  and  paralyzing  efft^-t? 
of  the  alcohol  upon  the  vasomotor  tone.  The  second  stage  is  one  -^f 
partial  functional  paralysis  of  the  nerve-centers,  marked  disturbance «' 
the  faculties,  muscular  incoordination,  and  delirious  speech.  In  tL' 
third  stage,  of  ''  dea<l- drunkenness,"  there  are  acute  coma,  stertoro? 
breathing,  a  bloated  and  congested  face,  a  slow  and  full,  Imt  weai. 
pulse,  a  cold  and  clanimy  skin,  a  heavy  alcoholic  odor  of  the  bn-aih. 
and,  sometimes,  incontinence  of  urine  and  feces.  It  fre(|uently  hii- 
pens  that  unconsciousness  is  not  so  profound  but  that  the  patient  maj 
be  aroused,  though  replies  to  questioning  are  stupid  and   incoherent 
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Ordinary  acute  alcoholism  seldom  passes  beyond  a  stage  of  exhilaration, 
ending  in  raild  narcosis.  Sometimes,  however,  the  irritant  action  of  the 
alcohol  predominates  over  its  narcotic  action,  giving  rise  to  acute  alco- 
holic gastritis  or  nephritis. 

Acute  mental  disorders  (*'  atmte  ahohoUv  insamttf ")  are  not  infre- 
quently met  with.  Mantti-a-potii  may  come  on  fjuite  suddenly  in  de- 
bauchees, or  in  those  who  have  drunk  hard  during  a  short  time,  as  in  a 
night's  raroQSiiL  The  mental  excitiibility  increases  until  a  violent  muni* 
aciil  Sturm  not  unlike  the  mania  of  epilepsy  possesses  the  drinker.  While 
in  this  state  of  infuriated  delirium  homicide  may  be  committed.  Tremors 
are  absent.  Acute  alvohoUe  melancholia  develops  sudttenly  in  some 
cases,  with  a  suicidal  tendency.  Delirium  tremens  is  more  common 
in  alcoholic  inebriates,  and  is  also  seen  at  times  in  those  who  drink 
greatly  to  excess,  but  are  not  habitues.  Convulsive  seizures  have 
been  noted  in  some  cases,  iuterrnpting  the  eoma  (*'  acute  alcoholic 
epilepsy"):  these  may  or  may  not  be  accompunied  by  mania.  An 
acute  ah'ohoiiv  ptirali/sis  from  multiple  netiritis  (uccasionally  with  ataxic 
symptoms)  may  attack  hard  drinkers,  and  may  last  for  several  weeks  or 
months. 

Cliromc  alcoholism  (alcoholic  inebriety)  I  consider  a  true  disease. 
While  acute  alcoholism  may  also  be  an  occasional  manifestation  of  the 
chronic  affection,  it  is  often  a  vice  which,  if  indulged  in  to  an  excessive 
degree,  or  if  toi5  frequently  repeated,  becomes  a  disease,  though  it  is 
difficult  to  determine  at  what  jwint  the  transition  occurs.  Again,  it  is 
not  always  easy  to  learn  whether  the  early  acute  alcoholic  excesses  are 
really  vices  or  morbid,  diseased  cravings  for  alcohol  in  hereditary  narco- 
maniacs. The  disease  of  inebriety  (alcoholic)  is  a  condition  in  w  hich,  as 
some  one  has  said,  it  is  not  whether  one  ''cannot'*  or  ''will  not;*'  but 
in  which  one  *'  cannot  will  **  to  resist  the  desire  for  alcohol. 

The  steady,  so-called  ''moderate  drinker"  who  saturates  his  blood 
and  tissues  every  day  for  years  is  much  more  apt  to  suffer  from  chronic 
alcoholic  poisoning  with  its  attendant  degenerations  than  one  who  goes 
on  a  '''  spree  *'  once  a  month  for  a  day  or  two,  and  during  tbe  intervals 
is  free  from  the  toxic  influence  of  alcohol.  Tlie  m/mptomfi  develop  very 
gradually,  and  are  usually  marked  for  some  time  by  the  deceptive  sensa- 
tion of  stimulation,  warmrh,  and  well-being,  due  to  the  vasomotor  pare- 
sis and  the  anesthetic  effects  of  the  alcohol.  Impairment  of  digestion 
is  early  noted.  There  arc  a  cosited  tongue,  foul  breath,  vomiting  before 
breakfast,  and  gastric  distress  after  eating.  Constipation  idternating 
with  diarrhea  is  common.  Mu-scular  tremors  gradually  develop  and  often 
progress  into  an  ataxic  gait.  Insomnia,  mental  impairment,  Jind  blunt- 
ing of  the  moral  sense  come  on.  *' Alcohol  dims  the  perception,  con- 
fuses the  judgment,  paralyzes  the  will,  and  deadens  tbe  conscience" 
(Kerr).  In  his  distress  and  degradation  the  inebriate  speks  to  relieve 
himself  by  taking  more  of  the  alcohol,  only  to  find,  on  awakening  from 
his  narcosis,  that  body,  intellect,  will,  and  emotion  are  still  more  de* 
p raved.  In  fiict,  the  brain-  and  nerve-disorders  are  more  grave,  perma- 
nent, and  extensive  in  the  majority  of  instances  than  those  of  the  viscera. 
This  is  owing  to  the  delicacy  of  the  nervous  mechanism  and  to  tbe  ready 
degeneration  under  the  influence  of  the  altered  bhiod,  and  tbe  conse- 
quent impaired  cellular  nutrition,  directly  due  to  the  toxic  action  and 
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deficient  normal  pabulum,  and  indirectly  ta  the  lessened  eltmiaatioft  ( 
waste- products. 

Dementia  is  often  the  terminal  state  of  the  chroaic  ittebnute* 
sionB  of  persecution  are  ijuite  masked  in  alcoholic  insanitT.     Tl 
rative   organs  manifest  various  symptoms  due   to   the    loug-cog 
irritatint^  action  of  alcohol.     The  liver  is  either  fatty  and  enlmrgisd,! 
cirrfjotie  and  contracted,  and  jaundice,  dropsy,  and  henn»rrbor«lii.  ik»^ 
with  physical  hepatic  signs,  are  correspondingly  observe<L      The  mmm 
eye,   tlie    injected    eoujunctivje,   the   swollen    eyelids,    the  hhimtifj  itil 
Habby  or  pallid  and  i^hninken  face,  the  dilated  capillaries  of  the 
(aene  rosacea)  and  cheeks,  may  now  be  seen.     The  arioiiry  rxmniii 
will  show  in  many  cases  the  deranged  function  of  the  kidtievM 
to  the  nature  of  structural   impairment-     ( hi  account  of  the  vodci 
flabby  heart  there  are  palpitations,  dyspnea,  and  precordial  distrtw^^ 
occasionally  sharp  pains.      Chronic  valvular  endocarditis  may  be  *' 
ered.     The  pulse  is  soft  and  weak  in  beginning  fatty  degeneratina^ 
the  vessels.     Thickened  arteries  are  common  in  old  cases,  and  thei 
sations  are  often  increased  in  tension  and  usually   rapid.       Mtuicxlir 
capacity  and  endurance  are  greatly  diminished, 

Delkium  tremens  occurs  in  the  majority  of  cases  to  inebrtatef  m 
chronic  drinkers  during  or  after  a  debauch,  and  particularly  from  ill 
use  of  spirituous  lifjuors.  It  may  occur,  also,  during  abi^tmcoce 
alcohol,  on  account  of  some  mental  perturbation,  or  rrigfat, 
dental  shock,  or  acute  inflaniniatory  illness.  It  may  either 
suddenly,  or  he  preceded  (often  for  a  day)  by  some  slight  prrmoi 
symptom,  as  anorexia,  restlessness,  or  depression  of  gpirits. 
patient  usually  awakens  at  night  with  a  tremor,  becomes  s]eff)loa, 
wants  to  get  out  of  bed  to  do  some  imaginary  thing,  lalk}«  ningtAHih 
and  incoherently,  looks  about  uneasily  and  fearfully,  and  lir** 
ally  into  a  cool  perspiration.  Malluciuations  of  sight,  h* 
smell  develop.  The  patient  sees  terrifyitig  and  loathsome  rcptiic^ 
tries  to  escape  from  them,  or  to  clutch  them  in  order  to  ca8t  ifaetD  ami 
The  "'  horrors  "  may  become  so  great  that  suicide  may  be  att<!ta|»l 
by  falling  out  of  the  window.  Auditory  hallucinations  may  laki?  i 
form  of  enemies,  policemen,  or  the  roar  of  wihl  anttuals.  The 
cular  tremors  increase,  the  pulse  becomes  frequent  and  weak,  and 
tongue  coated  with  a  thick  white  fur.  There  is  moilcratc  fever,  nl 
if  the  delirium  is  prolonged*  takes  on  a  typhoid  chamctrr,  the  toii|;ir 
becoming  tremulous,  dry,  brown,  and  fissured,  with  tht*  onset  of  lab- 
sultus  tendiuura,  carphologia,  coma-vigil,  and  muttering  delirium.  I« 
favorable  cases  improvement  begins  on  the  third  or  fourth  ilar, 
which  timt*  the  symptoms  gradually  subside.  Convaleseeuce  ina^l 
said  to  be  established  when  restful  sleep  can  be  obtain ^  *  '  -  tn 
lowed  by  a  desire  for  food.      In  unfavorable  cases  the  pu  ^J  L 

from  a  typhoid  state  into   exhaustion   and  death,  or  may  die  saadealT 
either  during  a  paroxysm  of  cardiac  failure  or  from  «ome  com| 
as  cerebral  hemorrhage  or  pneumonia. 

Diagnosis. — The  condition  *if  persons  found  dead-dratik  is 
mistaken  for  any  other*     The  reverse  more  often  ha)>penA,  and  id 
way  apoplectic  and  uremic  coma  it  may  be  dirigno»tHl  us  i*.^  on 

Cases  picked  up  in  the  street  in  a  state  of  apparent  m 


ALCOHOLISM, 


1207 


should  be  carefully  tested  io  tbin  rei^ttnl.  Instauces  in  which,  as  the 
poHt mortem  examination  subsequently  has  shown,  eerebral  hemorrhage 
has  followed  a  drinking-bout,  render  the  diagno^sis  more  diffieult ;  in 
such  the  patient  should  be  given  the  benefit  of  tlie  doubt  auti  handled 
as  though  the  case  were  one  of  apoplexy.  An  important  ear]y  step  is 
to  ascertain  whether  the  coma  is  complete,  or  whether  tlie  patient  can 
be  roused  by  shouting  in  the  ear,  by  applying  ammonia  to  the  nostrils, 
or,  better  still,  by  pressing,  with  gradually  increasing  firmness,  over 
a  sensitive  spot,  as  the  supraorbital  notch  ;  if  the  uiiconseiousne&s 
is  alcoholic,  he  will  come  to  his  senses^  if  only  for  a  moment.  Ah- 
8temioui=i  apoplectics  have  been  known  to  stagger  and  talk  thickly, 
like  drunken  men  (Kerr),  and  have  been  arrested  and  taken  to  a  police- 
station  instead  of  to  a  hospital.  Conifestmn  and  lobar  pneumoina 
affecting  the  bases  of  the  lungs  should  be  looked  for,  as  they  arc  com- 
mon causes  of  ileath  in  drunkards.  A  table  giving  the  principal  points 
io  the  differential  diagnosis  will  be  found  under  Uremia  (vide  p.  961)* 

The  diagnosis  of  chronic  alcoholism  is  made  from  tbe  history,  and 
from  the  muscular  tremors  (worse  in  tbe  morning),  vomiting,  mental 
restlessnesa,  ''mendacity,"  and  involuntary  "'lying"  (Kerr).  The  con* 
dition  may  resemble  general  paralysis,  and  if  the  habits  of  the  patient  are 
kept  secret  it  may  be  very  difficult  to  differentiate  these  affections.  A 
prominence  of  disorder  of  the  digestive  tract  usually  points  to  aleobol- 
ism*  Nervous  excitement,  tremors,  fear,  wakefulness,  and  the  distinctive 
physiognomy  are  more  evident  in  chronic  alcoholism,  even  when  general 
paralysis  has  been  caused  by  alcohol,  which  is  apparently  the  case* 
Pariilifm$  agitati^,  locomotor  atajria^  fpih'psif^  and  nervoua  dy»pepma  may 
also  be  mistaken  for  chronic  alcoholism  by  tbe  unwary. 

Delirium  tremens  is  distinguished  by  the  history,  by  tbe  restlessness, 
delirium,  hallucinations,  tremors,  and  terrors.  3IiJnia-a-potit  differs  from 
tbe  preceding  mainly  in  its  usual  association  with  acute  alcoholism  in 
neurotics,  in  the  muscular  contractions,  the  furious  mania,  and  convul- 
sive movements.  The  delirium  of  apieal  pneumonia  that  obtains  in 
some  cases  {as  well  as  in  meningitis)  must  be  thought  of  in  tbe  diag- 
nosis of  delirium  tremens.  The  diagnosis  of  aleoholie  neuritis  from 
other  conditions  simulating  it  will  be  found  elsewhere  (tmie  p.  1021*). 

Prognosis- — In  acute  alcoholism  tbe  prognosis  is  favorahle  in  pri- 
vate, manageable  cases.  Many  of  the  cases  brought  into  hospitals  are 
affected  also  with  pneumonia,  and  usually  die.  I'he  tissue-changes  in 
chronic  alcoholism  are  so  profound,  and  they  Jiffect  such  delicate  and 
v.ta!  tissues,  that  when  the  alcobol-habit  thus  becomes  fixed  permanent 
recovery  never  takes  place.  The  treatment  ajtpropriate  for  the  inebriate 
and  forced  abstinence  from  alcohol  relieve  man}'  of  tbe  symptoms  and 
some  of  the  debility,  but  relapses  are  all  too  common  and  are  almost 
certain  to  occur.  Insanity  jind  paresis  are  not  infre<[uent  terminations 
of  chronic  alcoholism.  Miiny  complications  are  apt  to  supervene,  as 
Bright's  disease,  epilepsy,  melancholia,  fatty  heart,  pneumonia,  and 
thrbmhosis>  Alcoholic  neuritis  often  clears  up  upon  withholding  alco- 
hol and  ^timnhiting  tbe  peripheral  nerves  both  by  appropriate  drugs 
and  external  remedial  measures.  Recovery  from  delirium  tremens  is 
dubious  in  cases  of  severe  injury,  inflammatory  troubles,  or  infections. 

Treatmeilt*— In   cases  of  acute  drunkenness,  which  are  only  toa 
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<comraonly  met  with,  nothing  special  is  required  except  to  prevent  the 
ingestion  of  any  more  alcohol  and  to  allow  the  patient  to  sleep  until  the 
elimination  of  the  poison  is  more  or  less  complete.  The  effects  of  the 
intoxication,  in  the  general  depression,  headache,  anxious  and  irritable 
stomach,  and  various  functional  visceral  and  nervous  disorders,  may  neini 
careful  corrective  and  sustaining  treatment  for  a  week  or  more.  The 
diet  should  be  light  and  nutritious.  Aperient  waters,  hot  baths,  iiith 
liquor  ammonii  acetatis  frequently  repeated,  and  a  combination  of  dilate 
mineral  acid  and  bitter  tonics  (nux  vomica,  gentian),  are  also  indicated. 
In  profound  cases  of  alcoholic  coma,  convulsions,  or  mania-a-poto 
no  alcohol  should  be  given.  Trite  though  this  injunction  may  seem,  it 
is  important  to  emphasize  this  statement,  so  that  the  physician  may  be 
sure  to  counteract  a  popular  impression  that  the  giving  of  more  alcohol 
will  cause  a  mania  to  subside  permanently^  and  to  guard  again;»t  the 
smuggling  of  liquor  to  the  patient  by  his  misguided  friends.  It  is  often 
necessary  to  empty  the  stomach  at  once  when  collapse  is  imminent  bj 
the  use  of  the  stomach-tube  or  -pump,  washing  out  the  orran  with  hot 
water,  to  which  ginger  or  cinnamon  has  been  added.  To  this  eod 
emetics  mav  be  used — viz.  ipecac  or  apomorphin,  hypodermically  (gr. } 
to  \ — 0.008-0.0108).  The  external  application  of  warmth,  friction, 
artificial  respiration,  faradism  to  the  phrenic  nerve,  ammonia-  or  amvl- 
nitrite-inhalations,  and  hypodermics  of  atropin,  strychnin,  and  digitally 
may  all  be  tried.  Hot  rectal  enemata  or  a  calomel  purge  if  the  stomick 
will  tolerate  the  drug  should  be  used  early.  The  maniacal  attacks  maj 
be  treated  by  hypodermics  of  morphin  and  hyoscin,  and  by  such  seda- 
tives as  chloral,  bromids  in  large  (5J — 4.0)  doses,  and  rarely  such  hyp- 
notics as  paraldehyde,  trional,  chloralamid,  and  the  like.  Indeed,  it  is 
very  important  to  secure  sleep  as  soon  as  possible.  An  excellent  for- 
mula in  cases  of  medium  severity  is : 

^.  Sodii  bromid.,  ^   (32.0); 

Tr.  capsici,  5J    (4.0); 

Tr.  digitalis,  3ss  (2.0) : 

Elix.  siraplicis,  q.  s.  ad  Jij  (64.0). — M. 

Sig.  3J  (4.0)  every  two  or  three  hours,  in  water. 

As  soon  as  some  quietude  and  sleep  have  been  obtained,  it  is  in  onkr 
to  administer  concentrated  food  in  an  easily  assimilable  form. 

The  treatment  of  chronic  alcoholism  is  more  often  best  rondurtei  in 
'*  homes  "  for  inebriates,  in  hospitals,  and  similar  institutions.  At  tin* 
outset  there  must  be  an  '*  unconditional  surrender  "  in  the  use  of  alc- 
hol.  Its  withdrawal  should  be  enforced  at  once  in  many  cases,  and  vm 
rapidly  in  all  others,  according  to  the  judgment  of  the  physiean  a>  t'> 
the  psychic  and  physical  condition  of  the  patient.  Substitutes  f-r 
alcohol  are  the  strong  fruit-juices,  as  hot  lemonade  or  hot  pujrir. 
and  cardamom  tea  often  is  useful.  Coffee,  milk,  cocoa,  and  hut  bn^tb 
are  also  to  be  recommended.  The  diet  should  be  carefully  incn-aM^i 
in  nutritive  strength  as  the  gastric  irritability  <liniinishes.  Soru- 
times  such  sedatives  to  the  stomach  as  the  bismuth-preparations,  efftr 
vescent  alkaline  drinks,  and  lime-water  may  be  indicated.  Peptoni/ri 
food  is  often  well  borne  at  first  in  cases  in  which  gastric  distre^  • 
marked.     Nutrient  enemata  are  seldom  required,  but  should  be  resorted 


ALCOHOLISM, 


1209 


to  ill  the  gravest  cases,  particularly  during  the  states  of  alcoholic 
dementia.  The  general  health  must  be  looked  after  by  placing  the 
putient  in  the  best  of  fresh  air,  exercise,  cold  and  warm  bathing,  by 
inentiil  and  social  occupation,  and  by  diversion.  When  the  craving  for 
alroLol  is  hereditary  and  intense,  seclnsion  in  an  inebriate-honae  or 
sume  similar  institution  is  often  necessary  for  a  long  time,  inasmuch  as 
the  danger  of  lapsing  into  the  former  drink-habit  is  so  common  in 
these  cases. 

The  insomnia  of  chronic  alcoholism  may  be  met  temporarily  by  the 
use  of  large  doses  of  bromids,  chloral,  liyoscin,  or  sulfonaL  Morphia 
may  be  indicated  at  times,  but  should  be  used  with  great  caution  in 
order  to  avoid  adding  the  morphin-habit  to  that  of  alcohol.  Perhaps 
the  best  single  agent  to  use  in  counteracting  the  symptoms  of  chronic 
alcoholism  is  strychnin,  either  as  the  nitrate  or  sulphate,  hypoilermically 
and  by  the  mouth  ;  iron,  arsenic,  the  hypophosphites,  dilute  phosphoric 
acid,  ([uinin,  avena  sativa,  and  tlie  like  are  often  useful  iidjuvunts  in 
the  tonic  treatment.  Atropin.  bypodermically,  may  also  be  recom- 
mended when  vascular  dilatation  and  weakness  are  prominent.  A 
*'  substitute  *'  for  alcohol,  both  for  its  local  and  mental  eflects  may  be 
prescribed  to  meet  tlie  occasional  cravings.  Tart  fruits  (as  oranges  and 
lemons),  coffee,  hot  malted  milk,  ginger,  gentian,  and  capsicum  infusions 
may  be  tried.  Tinctures  should  not  be  given  in  this  form  for  obvious 
reasons*  Sweating  and  purging  the  patient,  and  the  administration  of 
bromids,  chloral,  and  gelsemium  for  a  day  or  two  in  advance,  may  avert 
a  "  drink-storm  '*  or  the  periodic  cravings  for  alcohol  that  may  be  ex- 
pected by  prodromal  manifestations.  Sometimes,  however,  as  in  the 
sudden  outbursts  of  dipsomaniacs,  there  is  no  time  to  institute  their 
treatment.  It  is  claimed  that  hypnotic  suggestion  will  abolish  effect- 
ually the  ardent  desire  for  alcohol  in  a  certain  number  of  neurotic  cases 
of  alcoholic  inebriety.  Temperance  revivals  may  be  said  to  do  perma- 
nent good  only  in  those  similar  neurotic  cases  that  are  fortunately  im- 
pressionable with  appeals  by  total-abstinence  orators,  hut,  in  order  to 
maintain  the  reformetl  drunkard's  pledge  it  is  often  necessary  that  in- 
terested persons  continue  to  watch,  guide,  an<l  inspire  him,  in  order  that 
a  weakened  will  may  not  precipitate  a  cyclic  lapse  into  his  old  habits. 

In  all  cases  the  treatment  will  be  incomplete  unless  the  highest  part 
of  the  patient*s  nature  receives  due  attention  throughout.  The  reason 
must  be  enlisted  in  the  treatment,  and  this  is  best  attempted  by  sound 
teaching  concerning  the  fallacy  of  the  prevalent  belief  in  the  virtues 
of  alcnhol  as  a  beverage. 

No  pains  should  be  spared  to  impress  upon  the  patient  the  need  of  a 
persistent  abstinence  from  all  intoxicants  as  long  as  he  lives.  All  the 
influence  of  culture,  ronsic,  and  the  fine  arts,  of  high-toned  morality  and 
pure,  un defiled  religion,  should  be  enlisted  to  strengthen  self-respect 
and  to  fortify  volition  and  inhibition.  Moral  reijeneration  mav  thus  in 
certain  cases  cheek  indirectly  the  physical  and  mental  degeneration, 
but  it  cannot  efface  the  conse(|tiences  of  the  alcoholic  poisoning  which  it 
represents. 

DeUriimi  tremens  requires  firm  but  tactful  isolation  and  vigilant 
nursing.  All  alcohol  should  be  withheld.  If  stimulation  is  needed, 
aromatic  spirits  of  ammonia,  strychnin,  and  atropio,  with  bland  hot 
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drinks  and  broths,  may  be  adniiaistered.     Easily  digested  unl ' 
tioua  food  should  be  given  to  support  the  strength.      Sleep 
procured  by  such  means  as  are  meotioued  above   in  the   tremtancBll 
ifyxnia-a'patu.      The  dosage  reijuired,  however,  is   usually  not 
but   must  be  kept  up  longer  than  in  the  maniacal    condition. 
weakness  may  need  such  stimulants  as  digitalis,  strophaotliafi^ 
ammonium  salts.     After  the  attack  subsides,  tonic  doses  of  strycliD 
chirata^  gentian,  asafetida,  calumbo,  and  iron,  together  with  gradu 
exercise  out  of  doors,  are  to  be  employed.     Turkish    baths^  indi] 
occupations,  and  the  like  are  indicated  to  conserve  the  patient's  stn?iig 
and   thus   fortify   him   against  yielding   to    temptation    and    a    nnifiiij 
appetite. 

GINGER  AND    COLOGNE -WATER   INEBRIEITY. 

Habitual  drinkers  of  alcoholic  ginger,  capsicum,  and  lavender  pr 
rations,  and  eau-de-Cologne  are  practically  alcobol-habitu<?s  or 
ates.      They    drink    these    li^juids    for    the    alcohol     that    is    in 
The   so-called    essence    of    ginger    (Jamaica   ginger),     which    eooll 
considerable  alcohol  in  8ome  of  its  preparations,  is  often  used  prill 
for  relieving  an  attack  of  **  cramps '' or  *' colic,**  and    if  frequently  i 
peated,  can  reailily  induce  a  morbid  habit  of  **  ginger-drinking/' 
other  eases  the  craving  for  alcoholic  indulgence  (often  hereditarvl  I 
have  been  aroused  by  a  social  glass  of  wine,  but„  from  a  sense  of  a* 
the  desire  has  been  kept  secret,  nuA  gratified  by  drinking  eau^de-Col 
lavender  essence,  or  even  tincture  of  capsicum.      Perhaps   manjr  i 
such  cases  exist,  and  especially  among  neurotic  women  in  good    * 
stances,  than  are  usually  recognized. 


MOBPHmiSli. 
( Opium'in^riei^,) 

Definition. — A  chronic  intoxication,  due  to  the   habitual 

morpliiii  or  of  opium  in  some  other  form  (opiumwm). 

Pathology,^ — ^In  cases  of  death  from  acute  or  chronic  opiaflK  < 
morphin-poisoniiig  there  is  nothing  distinctive  in  the  pathologic  an 
ances.  In  acute  cases  vascular  congestion  of  the  brain  and  memt 
has  been  noted;  but  even  in  chronic  cases  the  tissue-degeneratiofi 
fatty  and  connective-tissue  proliferations  that  are  chamcterii^tie 
alcoholism,  are  practically  absent.  Decided  lesions  are  ustially 
able  to  associateil  affections.  The  principal  anatomic  changea*  art'  tIi<Me 
due  simply  to  malnutrition.  Thus,  we  have  the  emaciatitui  and  th^ 
shrunken  appearance  of  cerebral  anemia,  and  pallor  and  atrophv  of  lie 
cardiac  muscle  and  of  the  vascular  walls.  The  dried  and  ua^leii  s^triK^ 
tures,  due  to  tissue-starvation,  are  quite  a  contrast  to  the  fat-inftlmteJ 
or  degenerated,  cirrhotic,  and  inflamed  tissue  of  alcoholic  n  ' 
Direct  ilestruction  of  parenchymatous  cells  is  more  evident  in  - 

Etiology, — The  climate,   country,  and   nationality  have  a 
disposing  iutluence  in  the  development  of  opiumism  and  morphts 
In   the  opium-growing  parts  of  Asia,  as  in   China,  India^  and   P««a* 
where  the  climate  is  warm,  enervating,  and  conducive  to  pbTsical 
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moral  abandonment  during  the  greater  part  of  the  year,  and  in  Turkey 
also,  opium-eatiDg-arid-j?moking  habitues  are  a&  numerous  a^  alcohol- 
habitues  are  in  Europe  and  Aiuerica  among  the  Caucasians.  Morphin- 
ism ia  more  common  here  than  is  opiumism,  except  among  the  poverty- 
stricken. 

Women  are  more  commonly  the  victims  of  morphinism  than  men, 
except  physicians  and  druggists  as  a  class,  Mattison  bus  found  70  per 
cent,  of  his  opiate  patients  to  be  medical  practitioners.  Miiny  con- 
tracted the  habit  by  using  morphin  for  severe  chronic  neuralgia,  in- 
somnia, and  the  like.  Indeed,  pain  and  sleeplessness  have  been  the 
principal  source  of  this  drug-habit. 

Ennui  and  an  idle  spirit  of  irritation  and  adventure  among  the  sen- 
sation-loving and  luxurious  sometimes  sow  the  seeds  of  an  indulgence 
in  narcotics  that  bring  forth  fruitage  in  the  form  of  a  fixed,  morbid,  and 
uncontrollable  craving  for  constant  satisfaction,  and  a  consequent  phys- 
ical, mental,  and  moral  decline. 

The  incautious  prescribing  of  morphin  and  the  too  ready  hypodermic 
use  of  the  alkaloid  by  physicians  in  treating  various  cases  of  pain  are 
not  infrequently  the  cause  of  morpbinism.  Overwork  of  the  brain, 
great  business  or  social  strains,  prolonged  worry  and  anxiety  either 
with  or  without  work,  insomnia,  remorse,  idleness,  and  secret  vices,  are 
the  most  common  predisposing  agents  of  the  morphin-hahit. 

Paregoric,  laudanum,  chlorodyne,  and  "'  soothing-syrup  *'  are  drunk 
to  a  frightful  extent  in  large  cities  among  the  poor  and  miserable,  and 
cause  great  disturbance  of  the  health  of  the  habitu<?s. 

Symptoms. — These  may  be  in  abeyance  for  some  time,  while  the 
habit  is  forming  and  the  doses  are  still  slight.  As  theeniving  increases, 
the  dose  and  its  frequency  increase  to  keep  pace  with  the  <lesire* 
Anemia  gradually  develops,  with  Ballowness  of  the  skin,  wasting  of 
the  features  and  body,  languor,  weakness,  functional  deterioration, 
mental  depression,  anorexia,  restlessness,  insomnia,  tremors,  irritability, 
shyness,  dilatation  of  the  pupils  (except  when  under  the  influence  of 
the  drug),  and  a  cbaracteristic  propensity  to  lying.  Cardialgia  is  often 
complained  of  by  those  who  use  opium  pretty  constantly.  The  asso- 
ciated vices  of  oj)iumism  are  less  violent  and  inflammatory  than  those 
of  alcoholism,  and  more  secretive  and  speculative,  such  as  gambling  and 
sexual  perversions.  Itching  is  frequent,  and  especially  after  taking  the 
opium  or  morphin.  Attacks  of  chills,  followed  by  j>yrexia,  with  de- 
lirium and  transient  albuminuria  (renal  congestion)  occur  in  some  cases. 
Diarrhea  and  dysentery  have  been  observed  in  some  instances.  There 
may  be  also  disturbances  of  the  visual  muscular  apparatus.  Sufl'erera 
from  painful  carcinoma  in  whom  opium  or  morphin  is  required  for  steady 
use  do  not  become,   except  in  rare  cases,   true  morphinomaniacs. 

The  eourne  of  morphinism  is  that  of  a  progressive  asthenia,  in  which 
cardiac  palpitation,  dyspnea,  abdominal  and  muscular  cramps,  trembling, 
fear,  sleeplessness,  mental  confusion,  melancholy,  slovenliness,  and  mnral 
obtuseness  come  on.  Some  women,  known  to  be  kleptomaniacs,  have 
been  found  to  be  secret  opium ists.  Sexual  impotence  in  the  male,  and 
amenorrhea  and  abortion  in  the  female,  are  connuoti  results.  The  skin 
is  wrinkled,  dry,  and  harsh,  and  may  show  numerous  needle-scars  and 
abscesses  in  those  addicted  to  the  hypodermic  use  of  the  drug.     The 
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termination  is  the  direct  result  of  the  extreme  debility  or  marasmus  or 
of  some  intercurrent  affection. 

The  diagnosis  must  be  made  from  the  history.  When  the  Utter 
is  wanting  because  of  a  lack  of  veracity  or  deception,  chronic  aleokol- 
ism  may  have  to  be  differentiated  from  opiumism.  The  more  open  and 
often  periodic  habits  of  the  alcoholic  habitu^,  and  the  general  aspect  of 
the  physical  and  mental  and  complicating  conditions,  usually  show 
marked  differences  between  the  two  drug-intoxications. 

Prognosis. — The  likelihood  of  a  cure  is  exceedingly  remote,  ih 
the  other  hand,  under  proper  conditions  much  relief  may  be  given  the 
morphinomaniac,  and  although  the  habit  may  be  suspended  only  for  i 
time,  life  may  thus  be  prolonged  for  years. 

The  treatment  is  manifestly  difficult  and  unpromising.  Institu- 
tional isolation,  rest,  diversion,  watchful  care,  regular  and  studied  feed- 
ing, baths,  and  graduated  exercise  in  the  open  air  as  far  as  possible,  bat 
under  surveillance  in  order  to  prevent  the  smuggling  of  opium,  morpkiiu 
or  compound  preparations  containing  either,  are  the  most  efficient 
measures.  As  to  the  manner  of  withdrawing  the  narcotic,  much  care, 
judgment,  and  tact  form  a  nine  qud  nan  in  the  treatment.  A  suddeo 
and  absolute  stoppage  of  the  use  of  the  drug  sometimes  leads  to  great 
distress,  and  even  to  collapse  (''  abstinence  phenomena  ") ;  it  is,  therefore, 
not  to  be  recommended,  as  in  chronic  alcoholism.  On  the  other  hand, 
the  too  gradual  withdrawal  is  torturing.  A  middle  course,  the  -'  rapid- 
gradual  method  "  of  Erlenmeyer,  is  usually  resorted  to,  in  which  the 
reduction  of  the  quantity  of  morphin  or  opium  to  nothing  occupies  bot 
a  week  or  ten  days.  Various  substitutes  have  been  recommended  that 
generally  prove  not  to  be  substitutes  at  all,  but  simply  act  in  a  symp- 
tomatic way,  and  may  lead  to  another  habit  as  bad  if  not  worse.  Sack 
drugs  as  cocain,  hyoscyamus,  belladonna,  bromids,  and  chloral  have 
thus  been  used. 

In  the  symptomatic  treatment  of  the  morphin-habit  moderate  dost* 
of  bromids,  with  cannabis  indica  and  some  such  vegetable  bitter  as  gen- 
tian, may  prove  useful  in  allaying  the  nervous  irritability  and  restlt^- 
ness  at  night.  Sulfonal  is  a  good  hypnotic  in  these  cases.  Cathartic*, 
stomach  sedatives  alternating  with  tonics,  concentrated  foods,  maji^sa^, 
hot  and  cold  bathing,  electricity  (general  galvanization),  and  *'  complete 
control  over  the  patient  "  are  usually  indispensable  adjuncts  in  the 
treatment  after  the  withdrawal  of  the  opium  or  morphin.  Cardiac 
stimulants,  strychnin  and  physostigmin  salicylate  (gr.  y^^^^ — 0.o<hi»; 
hypodermically,  have  been  recommended  recently  as  imjK)rtant  in 
counteracting  the  functional  depression  of  these  habitu^^s.  Industrial 
activity,  and  mental  and  social  diversion,  aid  in  maintiiining  any  im- 
provement made  and  in  rendering  the  patient  less  liable  to  a  relap^. 

PLUMBISM. 
(Chronic  Leaii-jyohfrning :    Saturnism.) 

Definition. — A  chronic  intoxication  due  to  the  slow  absorption  of 
lead,  either  industrially  or  accidentally. 

Pathology. — The  principal  lesions  are  found  in  the  muscles,  perif»L- 
eral  nerves,  liver,  kidneys,  and  mucous  membranes.     The  affected  mu.*- 


PLUMB  ISM. ' 


1213 


cles  are  wasted,  pale-yellow  in  color,  and,  in  advanced  cases,  show  a 
marked  fibroid  ^niwtli.  The  vessels  in  the  muscles  also  reveal  arterio- 
sclerosis. The  peripheral  nerves  are  affected  witli  a  parenchymatous 
neuritis,  and  are  especially  involved,  with  degenerative  changes  in 
the  nerve-endings  in  the  rauseles.  The  nearer  we  approach  the  spi- 
nal  cord  alon^  the  course  of  an  affected  motor  nerve,  the  less 
marked  are  the  chancres,  although  in  some  cases  a  very  slight  in- 
volvement of  the  anterior  nerve-roots  Las  been  noted.  The  cord  is 
usually  normal. 

In  the  brain,  the  pathologic  changes  scarcely  warrant  us  in  attribut* 
ing  lead  encephah^pathy  to  tbem.  Aside  from  a  slight  meningitis  and* 
arteriosclerosis  of  the  cerebral  blood-vessels  here  and  there,  with  a  cor- 
responding connective- tissue  growth  and  capillary  hemorrbages,  the 
evidences  of  leatl-poisoning  are  practically  nil.  Cerebral  symptoms  are 
most  probably  the  outcome  of  functional  disturbances.  The  liver  and 
kidney  show  parenchymatous  atrophy  and  cirrhosis. 

Etiology. — (ft)  PiTM/nn!  »u»ceptibilitff  to  leadpoisoning  is  greater 
in  some  people  than  in  others,  all  other  things  being  ei^uaL  (/>)  i*lurab- 
ism  is  more  common  in  adnlti^  than  in  vhUdreft,  because  of  greater  ex- 
posure-  (c)  *SVx. — Women  sire  more  susceptible  than  men,  {d)  Oampa- 
tk*n  is  the  most  freipient  cause  of  lead-intoxication.  Workers  in  white 
lead  (plumbic  carbonate),  red  lead,  and  litharge,  all  of  which  sub>tance8 
are  used  as  paints,  are  especially  to  be  mentioueil  as  liable  to  saturnism. 
Among  the  most  common  industrial  causes  are  the  following;  painting, 
plumbing,  lead-mining,  rolling  sheet- lead,  pottery-glazitig,  type-found- 
ing and  setting,  shot-making,  drej*s-making  (in  wnicb  lead-dyed  silk 
thread  is  used  and  the  ends  bitten  off),  hice-making,  glass-grinding,  and 
calico-printing,  (r)  An  accidental  source  of  lead-poisoning  is  found 
in  the  contamination  of  food  and  drink.  Men  employed  in  the  m?inu- 
facture  of  white  lead  and  eating  lunches  in  dustv  work-rooms  may  also 
suffer  from  plumbism  in  this  way.  Drinking-water  stored  in  lead-lined 
cisterns  and  pussed  tbnmgh  lead  pipes  is  frecjucntly  contaminated,  espe- 
cially if  the  water  contains  a  slight  amount  of  acid.  Flour,  bread,  bis- 
cuit, candy,  butk^r,  and  milk  may  cause  poisoning  by  adulteration  with 
lead  chromate,  used  to  give  a  rich,  yellow  tint  to  these  articles ;  and  to- 
bacco wrapped  in  lead  foil  has,  less  commonly,  resulted  in  symptoms  of 
saturnism. 

The  abmrption  of  the  lead  takes  place  nuiinly  through  the  gastro- 
intestinal tract,  especially  through  tlie  lungs,  and  much  less  through  the 
skin.  It  may  be  dej»osited  in  most  «d'  thr  soft  tissues  and  viscera,  hut 
especially  in  the  nerves,  muscWs,  and  liver,  EUmhuxiion  takes  place 
through  the  kidneys,  and  probably^  though  in  very  slight  (juantities, 
with  the  bile  and  saliva,  and  through  the  skin. 

Sjmiptoms. — Depending  ufton  individual  susceptibility,  it  may  be 
months  or  years  before  the  first  manifestations  ajvpear.  Anewi<t  is  an 
early  and  marked  symptom  (sftfunune  eacfterw).  There  is  a  motlerate 
reduction  of  the  corpuscles  and  of  hemoglobin.  The  general  nutrition 
is  poor. 

The  characteristic  blue  Imr  at  the  borders  of  the  gums  is  rarely  ab- 
sent, especially  in  those  who  are  not  scrupulous  in  their  attention  to 
the  teeth.     It  is,  as  a  rule,  most  distinct  at  the  roots  of  the  lower  ca- 
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nines  and  incisors,  and  is  formed  by  a  deposition  of  lead  salphid.  Blaisk 
patches  may  also  be  met  with. 

Colic  is  very  common  and  is  also  characteristic.  The  pains  center 
around  the  navel,  and  are  quite  severe  and  griping.  They  are  assodticd 
with  retraction  and  rigidity  of  the  abdominal  walls,  and  with  obstintie 
constipation.  The  pains  are  paroxysmal,  may  be  referred  at  times  to 
the  epigastrium,  and  may  be  accompanied  by  vomiting.  Between  the 
paroxysms  a  dull  pain  usually  exists  over  the  whole  abdomen.  Daring 
the  attacks  of  colic  the  pulse-tension  is  increased  and  cardiac  actioi 
lessened. 

Paralyses  are  common  symptoms,  and  may  either  be  acute,  subaeate, 
or  chronic  in  nature.  Although  usually  localised  palsies,  they  are  sobm- 
times  generalized.  The  most  characteristic  lead-palsy  is  that  knovn  u 
forutrdrop  (see  also  Multiple  Neuritis,  p.  1029). 

Both  fine  and  coarse  tremors  occur,  though  not  so  commonly  u  ii 
chronic  mercurial  poisoning.  They  usually  begin  in  the  hands  ind 
arms,  are  rather  constant,  and  are  aggravated  by  voluntary  effort  ni 
emotional  excitement. 

Cramps  in  the  affected  muscles  and  about  the  joints  {lead-^arikrdl^) 
are  occasionally  noted.  Slight  anesthesia,  especially  in  cases  of  wriK- 
drop,  is  sometimes  detected  here  and  there,  but  may  in  certain  instaneti 
be  due  to  saturnine  hysteria. 

The  cerebral  symptoms  are  important  The  phrase  ^'  lead  encephat 
opathy  "  includes  such  manifestation  as  delirium  and  coma,  neuro-retiii- 
tis,  aphasia,  convulsions,  hemiplegia,  amaurosis,  hysteria,  and  insanity. 
The  delirium  and  coma  are  the  commonest  brain-symptoms,  and  mtT 
come  on  suddenly  with  tremors  and  hallucination.  Epileptic  connl- 
sions  are  often  severe.  Hemianopsia  has  been  observed.  Mania  tnd 
melancholia  occur  in  cases  of  mental  unbalancing,  and  hysteric  oot- 
breaks  are  seen  in  girls.  Intense  headache  is  not  uncommon.  '*  Sat- 
urnine gout/*  so  called,  is  described  as  a  result  of  chronic  plurobism. 
The  kidneys  are  contracted,  the  heart  is  hypertrophied,  and  arterio- 
sclerosis is  marked,  with  a  diminution  in  the  excretion  of  urea  anil  aric 
acid.  The  pulse-tension  is  increased.  These  evidences  show  a  simi- 
larity to  gout,  and  favor  the  development  of  uratic  deposits  in  the 
joints,  but  they  are  the  effects  of  "mineral/'  and  not  of  essential  or 
true  gout.  Lead  may  be  discovered  in  the  urine  by  laving  a  strip  of 
magnesium  in  it  and  noting  the  deposit  of  metallic  lead  if  pre:^nt 
(Von  Jaksch).  Abram  asserts  that  the  addition  of  a  solution  of  aniiDi»- 
nium  oxalate  (1  gm.  to  150  c.c.  of  water)  facilitates  the  test. 

Diagnosis. — The  history  of  exposure  to  lead-poisoning  is  usaalir 
clear  in  those  working  the  metal  in  its  various  forms.  Arcuientai  orufin* 
of  saturnism  are  often  obscure  and  very  difficult  to  trace,  although  if 
the  characteristic  wrist-drop,  the  blue  gingival  line,  colic,  and  cachexia 
be  present,  the  diagnosis  is  readily  made. 

Alcoholii^  paralysis  of  the  lower  extremities  may  be  differentiated  by 
the  history,  the  greater  prominence  of  sensory  symptoms,  and  by  the  ab- 
sence of  the  blue  line  on  the  gums. 

Prognosis. — In  the  absence  of  the  graver  nervous,  arterial,  and 
renal  symptoms,  the  prognosis  is  good.  When  there  is  profoaD*! 
paralysis,  with  reactions  of  degeneration,  and   especially  in  priman 
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atropliy  of  the  muscles,  the  |>rognosis  is  generally  bad.  In  the  severe 
encephulopathic  forms,  an<i  iti  eases  in  \vhii!h  marked  arteriosclerosis  and 
renal  cirrliogis  are  manifested,  the  prognosis  is  unfavorable,  but  depends 
upon  the  extent  of  damage  done. 

Tt^atmenti. — The  prevention  of  plumbism  is  difficult  in  lead-work- 
ing establishments,  owing  to  the  carele&sness  and  indifference  of  both 
employers  and  employees,  and  to  the  lack  of  any  adef[uate  antidote 
chiring  exposure.  Rigid  cleanliness  is  absolutely  necessary,  especially 
of  the  bands  and  nails  and  before  eating.  Means  to  allay  dust  should 
be  regularly  and  constantly  employed*  Milk  and  Kulphuric-acid  lemon- 
ade liave  been  recommended  for  use  by  workers  in  lead,  for  their  sup- 
posed antidotal  effects.  As  perfect  ventilation  as  possible  should  be 
secured,  and  respirators  are  in  use  in  some  lead- works,  being  worn  as 
"snouts,**  Potassium  iodid  should  be  given  in  chronic  plumbism, 
beginning  with  email  doses  (gr.  iii-v — 0.1944—0.324),  given  preferably 
in  milk,  after  meals. 

In  lead  colic  hot  applications  t^  the  abdomen  and  hypodermic  injec- 
tions of  morphin  and  a  tropin  are  often  indicated.  Efficient  doses  of 
Epsom  or  Glauber's  salts  are  used  to  combat  the  constipation.  Given 
in  combination  with  dilute  sulphuric  acid  (in  order  to  form  an  insoluble 
lead  sulphate)  and  with  belladonna,  the  best  and  speediest  benefits  may 
be  obtained  thereby. 

Iron  for  the  anemia,  strychnin  and  galvanism  for  the  paralysis, 
lithia- water  for  the  renal  deterioration,  and  nitroglycerin  or  sodium 
nitrite  for  the  arteriosclerosis  (enough  to  relieve  increasing  tension)  are 
the  symptomatic  items  of  treatment  that  are  usually  indicated.  Rarely, 
hopeless  cases  of  saturnine  encephalopathy  need  to  be  sent  to  asylums 
for  the  insane, 

AESBNICISM, 
( Chronic  Arseiiic-potifoning.) 

Definition. — A  chronic  intoxication  resulting  from  the  gradual 
absorption  of  arsenic. 

Pathology. — The  peripheral  nerves  show  a  degenerative  neuritis, 
and  the  anterior  horns  of  the  spinal  cord  may  be  sinrilariy  affected. 

etiology, — The  causes  of  arsenicism  may  be  IjabituaU  inilustrial, 
medicinal,  or  accidental.  The  individual  predisposition  to  arsenic*in- 
toxi cation  varies  in  ilifferent  persons,  A  neurotic  diathesis  usually 
underlies  the  habit  of  •'  arsenic-eating  "  in  those  who  crave  the  drug 
for  its  alleged  exhihinint  or  narcotic  effects  {tir»enw  mchrktf/}.  Not  a 
few  women  suffer  from  chronic  arsenicism  as  the  result  of  the  ingestion 
of  arsenic  *'  to  improve  the  complexion  and  brilliancy  of  the  eye/* 
Men  employed  in  arsenic-works  of  various  kinds  often  suffer  from  the 
chronic  poisoning.  For  example,  miners  and  smelters  of  arsenic  pyrites, 
dyers  and  wall-paper  workers  using  Scheele's  or  Schweinfurth's  green, 
artificial-flower  makers,  shot-makers,  glass-workers,  and  taxidermists, 
are  all  liable  on  account  of  their  occupations.  Sometimes  the  medicinal 
use  of  moderate  doses  of  arsenic,  as  in  Fowler *s  solution,  even  fr>r  a 
short  time,  may  in  very  susceptible  persons  induce  arsenical  paralysis 
(Putnam;  Osier).  Accidental  arsenicism  may  come  from  living  in 
rooms  where  wall-paper,   carpets,   colored   paper  ornaments,   toys,   or 
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curtains  are  contHminated  with  arsenic  anilin    dyes ;   thb  doifs 
cur  ,so  frequently  as  years  ago. 

Sytnptoms. — There  are  anemia,  lo8S  of  flesh  and  Btreugth,  dryni 
and    irritatioii    of  tlie  umcosie,   of  the  eyes,    nose,    throat,    and   up] 
respiratory   tract      Anorexia,   nausea,  and  diarrhea    indicate  the 
encc  of  a  gastro- intestinal  catarrh.      In  some  caaes.  milder  than 
the  fat  it*  A^ell  preserved*     Slight  puffinesg  of  the   eyelids  ar  eyebro 
may  occiii%  and  8ome  epigastric  distress  may  be  complained  of,     Mark 
conjiioetivitis,  occasional  dysenteric  attacks^  loss  of  the  hair,  and  nai 
ness  and  tingling  in  the  extremities  form  a  commonly  observed  syixi[ 
group.     Cutaneous  symptoms  may  appear,  as  pigmeutation   (' 
hrou/jng  '),  and  eczematous,  herpetic,  urticarial,  and  pemphigt»id  ma 
festations.     Albuminuria  with  casts  and  blood  mark  tho  renal  imtat 
thai  sometimes  occurs* 

The  most  characteristic  evidence  of  chronic  arseiiic*poi 
in  the  gradtud   increasing  diffuse  or  multiple  neuritis, 
lead-paisy,  the  leg-extensors  and  the  peroneal  group  of   muz^clraj 
volved  iirst,  although  the  arms  may  also  become  affected  later  (ri 
tiple  Neuritis,  p,  1029).     Contractions  in  the  lower  and  a  fine 
tbe  upper  extremities  are  apt  to  occur.     Arsenic-poisoning   mny 
cause  beadache,  vertigo,  melancholia,  and  hysteria.      The  drug  b  tdia 
iiuted  by  tbe  kidneys  and  may  be  found   in   the   urine.      Sometime 
great  toleration   of  arsenic   is  observetl  in  workmen    and    habitu^  i 
only  evidences  being  a  clear,  sallow,  wa.xy  complexion,   a   gloomy  «• 
pression,  and  some  dyspepsia,  perhaps,  as  in  the  well* known  Stvr 

Diagnosis. — This  is  not  difficult,  when  once  the  source  of  the 
oning  is  determined.     The  clinical  appearances  are  distinct  from 
intojrifatHm,  es]»ecially  in  the  mode  of  progress  of  the  paralvi^is,  and 
the  more  marked  sensory  symptoms  combined  with  the   mi»lor-dt«l«d 
ances  of  arscnicism. 

The  prognosis  is  favorable  in  most  cases  in  which    reinoi^ 
the  exposure  to  tbe  inHuence  of  arsenic  is  possible.      A  few  CMci 
from  tbe  great  general   debility. 

Treatment. — Abstention  from  tbe  use  of  arsenic  for 
poses,  avoitbinee  of  its  influence  in  the  arts,  care  in  its  n 
ministrati(m,  and  prophylaxis  as  regnnls  the  possible  or  disc 
sources  of  contamination,  form  tbe  first  considerations  in  the 
Elimination  of  the  arsenic  may  be  promoted  by  the  u»e  of  poi 
iodid  and  purgatives.  Gastro-intestinal  and  other  irritations  niQft 
met  by  appropriate  sedative  remedies.  Tiie  neuritis  and  palsies  rcki|«tiv 
— as  soon  as  tbe  tenderness  and  paiu  subsiilo^ — massage  and  clectridtj- 
Judicious  and  wholesome  alimentation  and  tonics  are  indicated* 

MERCURIALISE, 

iChrttnif  Mtr*^Hrial  Poisiming*) 

Definition. — A  chronic  intoxication  caused  by  the  babiiujil 
tion,   or   combined    industrial    absorption    of    mercury,    in 
individuals. 

Pathology. — No  marked  pathologic  changes  have  been  iioiei 
human  beings,  aside  from  the  evidencefl  of  orml,  gastro-tiitCtftiDal* 
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renal  irritation  and  inflammation.  It  is  not  improbable  that  the  cere- 
bral cortical  areas  suffer  uiore  from  metallic  irritation  than  do  the 
spinal  or  peripheral  nerve-tissues. 

etiology «^ — Some  persona  are  much  more  easily  mercurialized  than 
others,  (a)  Saiivation  and  stomatitis  from  the  therapeutic  use  of  mer- 
cury form  a  variety  that  is  not  infre(|uent  in  these  days,  {b)  Judits- 
trial  origin.  The  chief  cause  of  chronic  mercurialism  is  the  inhalation 
of  the  vapor  of  the  metal  by  artisans  in  the  industries  in  which  it  is 
used*  Thus  miners  and  smelters  and  those  engaged  in  making  mirrors, 
barometers,  thehnometers,  amalgams,  felt  hats,  vermilion-pigment,  and 
artificial  teeth  sometimes  suffer  from  chronic  mercurial  poisoning.  It 
should  be  pointed  out  here  that  mercury  is  volatile  at  ordinary  tempera- 
tures, and  is  absorbed  into  the  blood  through  the  lungs,  digestive  tract, 
and  skin.  Calomel  vapor-baths  have  caused  poisoning;  in  a  few  cases, 
(r)  Purely  aceidetttal  mercurialiKation  also  occurs-  (*/)  Women  and  children 
are  more  susceptible  to  tbe  action  of  mercury  than  men.  In  all  cases 
the  mercury  exists  in  the  tissues  as  an  albuminate, 

Sjrmptoms, — There  are  anemia,  emaciation,  gastro-intestinal  dis- 
orders, .siomatitis,  salivation,  maxillary  necrosis,  ulceration  of  the  gums, 
loosening  of  the  teeth,  fetor  of  the  breath,  marked  tremors,  and  paraly- 
sis. The  oral  symptoms  are  not  as  prominent*  however,  as  in  acute 
mercurial  poisoning.  The  hair  falls  out»  the  nails  become  brittle,  and 
pigmentation  of  the  skin  is  seen. 

The  tremor  is  characteristic.  It  is  first  felt  or  noticed  in  the  tongue 
and  lips,  is  usually  fine,  later  coarse  and  choreiform,  and  spreads  grad- 
ually throughout  the  muHcuiar  system.  It  is  aggravated  by  voluntary 
effort,  and  may  cease  during  sleep  in  mild  cases.  Speech  is  altered. 
Hysteric  tremors  may  also  exis^t.  Great  irritiibility  and  restlessness  are 
common.  Aphasia,  hemiplegia,  hemianesthesia,  and  peripheral  neuritis 
with  palsies,  occur.  There  is  no  atrophy,  nor  are  the  reactions  of  de- 
generation present  in  the  paralyzed  muscles.  Severe  pains  may  be 
present  in  the  extremities,  including  the  joints,  and  grave  cerebral 
SYUiptouis  occas^ionally  develitp  (stupidity,  headache,  loss  of  memory, 
insomnia,  hallucinations,  delirium,  coma,  convulsions,  and  confusional 
insanity).  Albuminuria  with  anasarca  may  occur.  Tbe  effects  of 
chronic  hydrargyrism  in  women  upon  their  ofTspring  are  also  important, 
the  children  being  rachitic,  weak,  sickly,  and  prone  to  tuberculosis* 

diagnosis. — ^The  history,  the  characteristic  tremors,  paresis,  and 
mental  irritability  are  significant.  In  the  absence  of  a  history  of  ex* 
posure  to  mercury,  the  differentiation  from  progressive  t/eneral  paresis, 
dimeinifuitrd  Hrhrofiis^  or  parah/gis  agitans  may  be  more  or  less  difficult. 

Frognosis. — Recovery  is  common  upon  the  removal  of  the  source 
or  on  reTuoving  the  patient  from  the  source  of  the  poisoning.  Fatal 
terminations  rarely  ensue,  nnd  then  in  cases  of  mercurial  encephalop- 
athy of  a  grave  type  and  with  a  tendency  to  idiocy. 

Treatment. — Prevention  of  further  poisoning  is  imperative,  elimi- 
nation is  to  be  promoted,  and  the  symptoms  are  to  be  met  as  they  arise. 
Potassium  chlorate,  with  the  tincture  of  myrrh,  and  ustringents  are  use- 
ful for  the  occasional  stomatitis  and  salivation*  Potassium  iodid,  and 
also  sulphur  baths,  may  he  used  to  aid  in  the  elimination  of  the  mer- 
cury-    Iron,  cod-liver  oil,  good  food  and  fresh  air,  and  a  free  activity 
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of  the  emunctories  are  of  positiTe  Talae.    Sleetrici^  omy  be  reiorted 
to  for  the  paresis. 

FOOD-mFBOnON  AND   FT0MAIN-P0I80MIII0. 

In  recent  years  there  have  been  reported  an  increasing  number  «f 
cases  of  serious  illness  that  have  been  traced  to  infected  and  contaai- 
nated  food.     Undoubtedly  many  such  instances  are  now  brought  to 
•notice  that  in  former  times  were  attributed  to  other  causes,  or  tiiat  wen 
not  diagnosticated  because  of  a  lack  of  knowledge.    On  the  other  haai 
the  increased  consumption  of  canned  and  preserved  meats  has  ea- 
tainly  aujnnented  the  liability  to  poisoning  from  these  products,  as  tk 
reports  of  cases  show.    Lack  of  care  in  the  inspection  and  selection  of  tk 
meats,  undeanliness,  and  sometimes  unscrupulousness,  in  their  hand% 
and  preparation,  must  result  in  infection,  putrefiustion,  and  toxidtr. 
The  infection  of  the  food  may  be  due  to  (1^  disease  of  the  animal  c 
plant  from  which  the  food  is  derived ;  (2)  microbic  inocalation  of  di 
food  afker  derivation  and  before  ingestion  by  human  beings ;  (8)  iiif» 
tion  by  toxicogenic  bacteria,  and  the  presence  of  ptomaina  or  toxsk 
moses.     The  transmission  to  man  of  such  affections  in  animala  as  taW 
oulosis,  anthrax,  glanders,  and  pleuro-pneumonia,  by  eating  the  infiselri 
meat,  has  been  sufficiently  proved.     Again,  meat  and  milk  may  beem 
infected,  before  being  ingested  by  the  patient,  by  pathogenic  wkn- 
organisms,  as  of  typhoid  fever  and  diphtheria,  or  firom  the  prodocdm 
of  toxins  owing  to  the  action  of  non-pathogenic  putrefiactive  wia^ 
organisms.    A  crreat  many  instances  of  fi>od-infection,  particularly  d 
meat  and  milk,  have  been  shown  to  be  due  to  the  presence  of  sapi** 
phytic  fferms,  this  happening  even  when  the  articles  of  food  have  bca 
obtained  from  healthy  stock,  and  have  been  kept  free  from  specific  ps&- 
ogenic  bacteria.     It  is  not,  however,  the  saprophytes  themselves  in  tl 
cases,  but  the  poison  developed  in  the  food  before  it  is  eaten  or  fonnec 
in  the  body  afterward,  that  produce  the  symptoms  and  sometimes  deatk 
According  to  Novy,  some  of  the  saprophytic  bacteria  with  which  food  i 
infected  outside  of  the  body,  under  certain  conditions,  are  capable  oi 
living  in  the  body  as  parasites,  especially  ou  dead  matter,   and  thert 
become  toxicogenic. 

The  chronic  poisons  or  ptomains  resulting  from  the  action  of  tb 
saprophytes  in  foods  are  called  ^'  putrefactive  alkaloids  :**  those  bacterii 
products  of  a  proteid  nature  are  called  ^'toxalbumins  **  or  ^*  toxalbi 
moses."  The  latter,  according  to  Vaughan,  are  more  fretiuentlv  preset 
in  infected  foods.     They  are  all  absorbed  from  the  digestive  canal. 

Poisoning  by  Infected  Milk  and  Milk-products. — It  is  now  well  knov 
that  the  cause  of  the  high  mortality-rate  among  infants  in  hot  weath< 
is  traceable  directly  or  indirectly  to  the  "summer  diarrheas  "in  chi 
dren  fed  artificially,  wholly  or  partially,  with  milk  infected  by  numeroi 
varieties  of  saprophytic  germs  and  thus  poisoned  by  ptomains,  such  i 
tyrotoxicon.  This  special  chemical  poison  has  been  is4>]ated  b 
Vaughan,  and  discovered  by  him  in  cheese.  It  has  also  been  foua 
in  ice-cream,  frozen  custards,  and  cream-pufis,  and  has  caused  poisoa 
ing-symptoms  mainly  of  acute  gastro-intestinal  inflammation,  ^'coa 
striction  of  the  fauces,"  nausea  and  vomiting,  sharp,  griping  intestias 
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pains,  headache,  thoracic  oppression,  chilliness,  dizziness*,  and  sometimes 
purging,  followed  by  relief  in  mild  cases.  In  the  severe  and  long-con- 
tinued forms,  however,  exhaustion  may  supervene,  with  subnormal  tem- 
perature, coma,  collapse,  and  death  in  the  graver  eases.  No  chemical 
or  physiologic  antidote  is  known*  Elimination  may  be  assisted,  and 
stimulation  is  needed.  Irrigation  may  be  employed  for  the  former  in 
both  stomach  and  bowels.  Strychnin,  nitroglycerin,  atropin,  and  the 
aromatic  spirits  of  ammonia  are  most  effective  as  stimulants. 

Meat-poisoning,^ — Various  tiiinted  meats,  as  mince-meat  '^  warmed 
over,''  veal  pie,  carelessly-kept  chicken  salad,  badly-preserved  and 
canned  meats,  partially-decayed  sausages  [botulisnms)  have  caused 
violent  symptoms  of  poisoning.  Diseased  raw  and  partially-cooked 
meat  has  also  been  eaten  with  disastrous  results.  It  should  be  borne  in 
mind  that  even  prolonged  cooking  fails  to  destroy  the  toxic  action  of 
certain  ptomains  in  infected  meats  ;  also,  that  meat  that  has  been  cooked 
and  kept  under  certain  conditions  may  become  infected  with  bacteria  as 
well  as  when  it  is  raw.  On  the  other  hand,  bad,  putrid  meat  has  been 
known  not  to  cause  toxic  symptoms. 

The  »ymptom»  caused  by  the  poisoning  are — *'(1)  those  due  to  a  true 
infection ;  (2)  those  dne  to  simple  poisoning  *'  (Mann),  Cases  of  the 
former  group  run  the  usual  course  of  an  infectious  disease,  often  simu- 
lating typhoid  fever.  Those  under  the  second  division  manifest  the 
symptoms  of  a  violent  gastro-enteritis,  with  vomiting,  intense  colicky 
pains,  purging,  fever,  accelerated  pulse,  nervous  prostration,  great  mus- 
cular weakness,  and  cramps  in  the  calves  of  the  legs.  Often  a  subse- 
quent subnormal  temperature,  extreme  depression,  convulsive  movement, 
vertiffo,  dimness  of  vision,  dyspnea,  somnolence,  great  soreness  of  the 
mouth,  collapse,  and  sometimes  death  supervene.  The  mortality -rate 
varies  from  15  to  55  per  cent,  of  all  the  cases. 

The  treatment  is  largely  el imi native,  symptomatic,  and  supportive* 
The  prophylactic  measures,  private  and  public,  are  generally  obvious. 

Poisooing  by  Fish  (lehthysmus)  and  Bliell*flBli. — Many  insstances  of 
this  serious  form  of  intoxication  have  been  produced.  The  fish  may 
contain  certain  poison-glands,  ovaries,  etc.  Especially  is  this  true  of 
certain  species  known  in  Japan,  one  of  which  is  believed  to  cause  the 
disease  called  '*  Kakke,**  which  prevails  during  the  summer  months  in 
Tokio.  A  certain  species  offish  {Clupea  venenom)  inhabiting  the  West 
Indian  waters  is  supposed  to  be  always  poisonous,  although  the  source 
or  true  character  of  the  poison  is  doubtful.  In  Russia,  many  cases  of 
ichthyismus  have  results  1  from  eating  both  the  fresh  and  preserved 
sturgeon  and  salmon  meat  that  are  affected  with  an  infectious  disease 
peculiar  to  the  fish.  In  Germany  and  other  parts  of  middle  Europe 
a  se^^ere  form  of  gastritis  called  *' Barben cholera "  follows  the  eating 
of  sick  barbels. 

The  use  of  tainted  preserved  and  canned  fish,  eels,  oysters,  mussels, 
crabs,  lobsters,  and  the  like,  is  more  frequently  the  cause  of  symptoms  of 
poisoning,  however.  Brieger's  rm/tilotoxift^  the  active  poison  formed  in 
some  mussels,  and  the  eating  of  which  at  Wilhelmshaven  caused  several 
epidemics,  is  probably  developed  only  under  certain  favorable  conditions 
of  saprophytic  infection.  Devilled  crabs,  lobsters,  and  salad  have  also 
caused  severe  gastro-enteritis  because  of  contamination  with  germs  pro- 
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ducing  ptomains.  Oysters  have  been  accused  of  conveying  typhoid  i&- 
fection  {vide  p.  26).  The  symptoms  of  fish-  and  shellfish-poisoning  ire 
variable.  Sometimes  marked  cerebro-spinal  manifestations  predomiiiate. 
with  convulsions  and  paralysis.  Dryness  and  constriction  of  the  thrott 
dizziness,  labored  respiration,  disturbed  vision,  jerky  speech  or  aphonia, 
perhaps  rapid  pulse,  loss  of  coordination,  numbness,  coldness  of  the 
extremities,  dilated  pupils,  paresis,  collapse,  and  death  within  a  fev 
hours,  may  ensue. 

Other  cades  have  a  pronounced  gastro-intestinal  or  choleraic  groap 
of  symptoms,  with  nausea  and  vomiting,  pain,  tenesmus,  and  macoiu  uJ 
bloody  stools.  In  some  of  them  marked  cutaneous  irritation  is  shovs 
by  erythema,  great  heat  and  itching,  urticaria,  and  swelling.  DyspiMt^ 
lividity,  and  sometimes  delirium,  have  also  been  noted.  The  pro^ 
8is  is  grave  in  many  instances.  The  treatment  is  similar  to  tk 
above — namely,  emetics,  purgatives,  enemata,  and  lavage.  The  indici* 
tions  are  to  be  provided  for  as  they  arise. 

QBAIN-  AND  VBQBTABLB-POISONINO. 

ErgotismnB. — Epidemics  of  ergotism  have  resulted  from  the  eoi* 
tinned  use  of  meal  made  from  contaminated  grains  grown  on  virgin  soil 
The  parasite  (claviceps  purpurea)  is  a  fungus  that  infests  rye  and  otha 
grains ;  it  does  not,  however,  grow  readily  where  the  soil  is  well  oilti- 
vated,  and  epidemics  of  ergot-poisoning  are  much  less  frequent  tlm 
formerly,  if  we  except  certain  places  in  Spain  and  Russia.  Accordiig 
to  Robert,  three  poisonous  substances  are  found  in  the  ergot :  ergodnie 
acid,  sphacelinic  acid,  and  cornutin.  The  first  of  these  is  not  poisonou 
when  taken  into  the  stomach  ;  the  second  is  supposed  to  cause  gangreDe: 
and  the  last  produces  grave  efiects  on  the  nervous  system,  and  is  foand 
only  in  fresh  ergot,  hence  the  greater  prevalence  of  nervous  manifest*- 
tions  in  sickness  that  breaks  out  soon  after  harvest. 

The  nervous  symptoms  are  remarkable  for  their  convulsive  character- 
istics (ergot ismiis  convulsivus).  Prodromes  of  weakness,  tingling  in  the 
extremities,  and  headache  may  exist  for  several  weeks  before  the  spasms 
come  on.  The  formication  increases,  and  cramps  and  contractures,  wiih 
flexed  wrists  and  extended  feet  and  toes,  seize  the  patient.  In  severf 
cases  epileptoid  convulsions  occur  and  may  prove  fatal.  Delirium  mi 
in  very  chronic  cases,  dementia  may  supervene.  Recovery  is  slow,  and 
the  contractures  may  persist  for  some  time,  with  muscular  atrophy  m-I 
anesthesia.  In  some  interesting  instances  there  may  appear  nervoas 
symptoms  resembling  locomotor  ataxia  ('*  ergot  tabes  "),  owing  to  poste- 
rior spinal  sclerosis.     Abortion  results  in  pregnant  women. 

Gangrenous  ergotism  (ergotismus  gangrcenoisu%)  is  characterized  bj 
dry  gangrene  of  the  hands  and  feet,  usually  of  the  fingers  and  t«»es 
Before  the  gradual  blackening  appears,  there  may  be  formication,  pain, 
spasm,  numbness,  and  coldness.  As  mortification  and  the  line  of  Je- 
markation  progress,  the  parts  drop  off  bit  by  bit,  and  fever  may  attend 
the  sphacelation.  Pneumonia  (septic)  may  sometimes  complicate  tLi* 
malady.  The  fatality  has  been  considerable  in  some  epidemics.  Tbt 
treatment  of  ergotism  is  entirely  symptomatic. 

Maidismus  or  Pellagra. — This  is  a  chronic   nutritional   disturbance 
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due  to  poisoning  from  eating  contaminated  corn-meal  bread.  The  dis- 
ease prevails  extensively  among  the  poorer  classes  in  Lombardy,  Spain, 
and  southern  France*  The  origin  of  the  infection  of  the  maize  is 
said  to  be  bacillary,  the  latter  causing  putrefiictive  or  fermentative 
changes  in  the  fresh,  moist  corn-meal,  with  the  production  of  ptomains. 

The  »ympto7n%  at  the  beginning  are  languor^  debility,  indigestion, 
anorexia,  restlessness^  and  occasionally  diarrhea.  This  is  soon  followed 
by  erythema,  pain,  and  roughness  of  the  skin.  Exfoliation  of  the  latter 
reveals  a  suppurating  surface.  In  severe  cases,  parestbesije,  spasms, 
paraplegia,  headache,  backache,  delirium,  and  a  suicidal  mania  may 
occur.    Idiocy  and  profound  cachexia  may  result  from  numerous  attacks. 

Structural  changes  have  been  found  in  the  cord,  and  fatty  degenera- 
tion and  ulceration  in  the  viscera. 

Prophylaxis  by  thorough  drying  and  careful  storing  of  the  meal  ia 
to  be  aimed  at.     The  symptoms  are  to  be  met  as  rationally  as  possible. 

Lath|rrismnB  is  an  intoxication  caused  by  the  seed  (used  in  the  form 
of  meal)  of  three  varieties  of  vetch  or  chicken-pea,  viz.  Ltithi/rus  eicvray 
L,  gatimiSj  and  L,  ehfmenioff^  or,  respectively,  red.  Germ  an,  and  Span- 
ish vetch.  The  meal  is  generally  mixed  with  that  obtained  from  other 
cereals.  Its  use  for  several  hundred  years  has  been  observed  to  cause 
leg-stiffness,  passing  into  a  transverse  myelitis,  with  sensory  and  motor 
paraplegia.  Spasticity  and  exaggerated  tendon-reflexes  may  remain 
for  some  time  after  the  paralysis  subsides.  Slight  fatty  degeneration 
was  noted  by  Cautain  in  excised  bits  of  muscle.  Very  chronic  cases 
may  die  in  parn lysis,  from  the  toxic  effects  of  the  poison,  which,  thus 
far,   has  not  been  geparated. 

Mushroom-poisoumf. — Thongh  not  so  common  as  formerly,  poisoning 
from  eating  non-edible  mushrooms  occurs  now  and  then,  owing  to  ignor- 
ance or  carelessness  in  gathering,  keeping,  and  cooking  them.  Fresh 
moreh  are  poisonous,  while  those  that  have  been  dried  and  boiled  are 
not  so,  because  of  evaporation  or  solution  of  the  contained  poison. 

The  red  ofjarie  {a  ma  nit  a  wuscaria)^  on  account  of  the  poisonous 
alkaloid  muscarin  that  it  contains,  may  cause  very  severe  symptoms. 
These  are  nausea,  vomiting,  diarrhea,  hemoglobinemia,  hemoglobinuria, 
and  jVLnndice  (prohfMy  kepatogenons)  in  the  case  of  fresh  morel -poisoning 
(Striimpell).  Tetanic  and  epileptif[>rm  convulsions  give  a  slow  pulse, 
dilated  pupil,  disturbed  vision,  salivation,  coma,  and  death  in  the  gravest 
cases  of  red-agaric  intoxication,  in  addition  to  the  symptoms  of  gastro- 
intestinal irritation. 

The  treatment  is  symptomatic.  Emetics,  purgatives,  stimulants,  and, 
in  red-agaric  poisoning,  atropin,  for  its  physiologic  antidotal  effect,  are 
usually  indicated. 


OBESITT. 

{Polysarda  Adipma  ;  Lipomatosis  Universalis,) 

Defiilitioii,— Corpulence,  or  the  presence  of  an  excessive  amount  of 
bodily  fat,  may  be  said  to  begin  to  take  the  form  of  a  disease  when  it 
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becomes  an  inconvenience  or  impairs  the  bodily  functions.     Obeaira 
essentially  a  disease  of  nutrition. 

Pathology. — The  chief  alteration  is  the  marked  and,  in  some  » 
stances,  colossal  increase  in  the  fat  deposit  throughout  the  body.  5< 
only  is  the  adipose  tissue  greatly  increased  in  localities  where  it  if  h- 
mally  found  or  '^  preformed/*  as  under  the  skin,  but  the  varioos  intenl 
organs  and  tissues  that  are  normally  quite  or  nearW  free  from  &t,  oaji 
obesity  show  a  decided  fatty  infiltration.  Toldt  affirms  that  in  the  pvn 
cases  of  corpulence,  in  which  marked  depositions  of  fat  are  found  JBik 
viscera  around  and  between  the  parenchymatous  elements,  the  &t-cdi 
are  nothing  more  than  transformed  connective-tissue  cells. 

The  round,  fat  face,  "  double  chin,*'  broad  and  deep  chest,  large  wk 
thick  and  prominent,  sometimes  overhanging,  abdominal  panniculwt  «i> 
po8U8^  and  bulky,  cylindric,  and  apparently  shortened  extremities,  m 
familiar  appearances  postmortem  as  well  as  antemartem. 

There  may  be  differences  in  the  number  and  size  of  the  fat-globaksa 
the  histologic  elements.  Thus,  in  the  plethoric  form  of  obesity  the  at 
lular  fat-globules  are  larger  than  those  of  the  anemic  or  hydremic  fin. 
Qualitative  differences  in  the  fat  may  also  occur. 

The  blood  in  cases  of  obesity  is  increased  in  specific  grarity  to  as  mick 
as  1065  or  1070.  In  a  majority  of  cases  the  hemoglobin-perc^tage  i 
also  increased  (plethora). 

The  heart  is  overlaid  with  fat,  and  the  intermuscular  tissue  shon  i 
decided  fatty  infiltration.     Hypertrophic  dilatation  is  frequently  preMU 

The  arteries  may  show  fatty  changes  in  the  intima  and  media,  and  a 
the  older  cases  chronic  endarteritis  with  thickening  and  sclerosis  of  tk 
vessels.     The  veins  are  often  affected  with  varicosities. 

Passive  congestion  and  edema  of  the  lungs  are  secondary  to  the  m- 
diac  weakness  that  is  so  common  in  advanced  cases.  For  the  same  ret^ft 
the  liver  and  kidneys  may  be  enlarged.  Fatty  infiltration  may  also  aff«t 
and  cause  enlargement  of  the  liver,  and  chronic  interstitial  nephritis  mij 
form  a  late  complication  of  obesity. 

The  stomach  may  be  dilated,  and  often  shows  a  catarrh  of  the  mncoai 
Catarrhal  enteritis  of  mild  type  also  occurs  sometimes.  The  pathogenesii 
of  obesity  has  not  as  yet  been  fully  determined. 

Btiology. — Among  the  conditions  predisposing  to  corpulence.  th# 
chief  are  heredity,  climate,  habit,  occupation,  temperament,  age,  and  sex. 
In  about  one-half  of  the  cases  of  obesity  the  tendency  is  inherited.  idJ 
in  these  cases  the  abnormal  increase  of  fat  manifests  itself  early  in  lifr. 
Corpulence  is  much  more  frequent  among  the  inhabitants  of  hot,  moL*: 
climates,  and  of  low  countries  of  the  temperate  and  arctic  regions.  ThiWw 
it  is  commonly  observed  among  Orientjils,  Dutchmen,  South  Pacific 
Islanders,  Southern  Italians,  and  certain  African  races.  Sedentarr 
habits  and  occupations  form  common  predisposing  factors.  The  slug«:i>ii. 
luxury-  and  rest-loving,  phlegmatic  temperament  also  favors  an  abnonnJ 
fat-deposition.  As  regards  the  age,  polysarcia  generally  makes  its  ar- 
pearance  in  persons  of  advanced  middle  life,  between  forty  and  fifty  vcar?, 
while  congenital  obesity  is  seen  in  infancy  and  early  childhood  ;  inVonit-n. 
it  may  appear  at  puberty  and  between  thirty  and  forty  years  of  ajf- 
Women,  and  especially  Jewesses,  seem  to  be  more  subject  to  corfmlence 
than    men.      Congenital    anomalies    and    monstrosities    (idiots,    cretins, 
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acephali),  also  anemics  and  hemiplegics,  are  often  excessively  fat.  The 
prolonged  use  of  aj'senic  may  sometimes  lead  to  fat- in  crease. 

The  excituig  causes  of  obesity  are  especially  the  ingestion  of  too  much 
fat-making  food,  the  intemperate  use  of  alcoholic  beverages,  with  or  with- 
out deficient  exercise.  The  ingestion  of  food  in  excess  of  the  bodily 
requirement  of  proteids,  fat,  and  carbohydrates  (which  varies  in  dif- 
ferent individuals),  combined  with  insufficient  assimilation  or  physical 
exercise,  will  result  in  an  abnormal  accumulation  of  fat.  This  is  espe* 
eially  the  case  where  a  predisposition  exists.  The  fat  may  be  derived 
from  the  excess  of  albumin,  fat,  or  carbohydrates  in  excess.  Alcohol, 
especially  in  the  form  of  beer,  ale,  porter,  and  the  like,  promotes  fatty 
infiltration  and  degeneration.  An  excessive  diet  of  starches  and  sugars 
acts  indirectly  as  a  fat*producer  by  lessening  the  oxidation  of  the  ingested 
fat  and  of  the  fat  formed  from  proteids,  because  the  carbohydrates  them- 
selves are  so  readily  oxidized. 

Syx^ptoms« — Obesity  is  not  accompanied  by  any  bodily  symptoms 
at  first.  Except  S4nne  inconvenience,  and  a  sense  of  burdensomeness  dur* 
ing  walking  or  working,  nothing  may  be  complained  of  for  years.  With 
the  progressive  development  of  the  disease,  however,  and  particularly 
with  the  involvement  of  the  viscera,  subjective  manifestations  increase  in 
number  and  intensity,  and  objective  symptoms  and  physical  signs  also 
become  more  numerous  and  more  marked.  Usually  the  earliest  trouble- 
some symptom  is  breathlessness  on  exertion,  due  to  a  weak  heart  and  to 
the  hampering  of  respiration  by  heavy  chest-walls  and  the  upward-crowded 
diaphragm.  In  plethoric  individuals  the  face  is  red  and  congested,  as 
are  also  the  mucous  membranes  (conjunctivae,  labige).  In  anemic  subjects 
(usually  women)  the  skin  is  pale,  the  ninscles  are  fiabby  and  weak  ;  the 
pulse  is  small  and  compressiole,  and  dyspnea,  palpitation,  inclination  to 
rest  often  and  sleep  much,  and  dizziness  (symptoms  of  anemia  and  chloro- 
sis) are  manifested.  On  the  other  hand,  in  plethoric,  corpulent  subjects 
(usually  men),  the  muscles  are  firm  and  strong,  and  the  pulse-  and  heart- 
beats vigorous  ;  later,  however,  the  latter  become  weak,  Brachycardia 
is  not  infrequent,  and  the  pulse-rate  may  become  as  low  as  50  beats  per 
minute.  The  signs  of  fatty  heart  {vide  p.  654)  are  obtained  on  physical 
examination.  Muscular  power  may  diminish  very  rapidly,  the  appetite 
often  fails,  and,  oddly  enough,  great,  fat  men  may  consume  very  small 
f|Uantities  of  food.  Intercurrent  acute  febrile  affections  (typhoid  fever, 
pneumonia)  are  badly  borne,  and  hyperpyrexia  is  usually  associated  with 
them. 

The  liver  may  show  enlargement  on  percussion  and  palpation.  The 
passive  congestion  of  the  respiraton/  mucous  membrane  is  often  signalled 
by  cough  and  by  an  increase  of  the  dyspnea.  Profuse  sweating  is  com- 
mon. There  may  be  pob/uria  or  oliffuria^  according  to  the  activity  of  the 
skin  and  kidneys  at  the  same  time.  Uric  acid  and  the  urates  are  usually 
found  to  be  increased. 

Symptoms  of  tjitstrie  eatarrk  and  (fastreetasia  may  occur.  Great 
thirst  and  bulimia  are  noted  in  some  instances.  Constipation  may  be 
followed  by  chronic  diarrhea.  Sexual  desire  is  often  abated,  and  azo- 
ospermia is  not  rare.  Corpulent  women  often  suffer  from  uterine  dis- 
placement and  prolapse.  Amenorrhea,  sterility,  endometritis  (congestive), 
leukorrhea,  and  an  aggravated  climacteric  are  seen  in  obese  women  also. 
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The  skin  is  often  irritated  (intertrigo)  by  the  excessive  sweating,  and  bj 
the  friction  of  cutaneous  surfaces  in  the  folds  of  fat,  as  under  the  breast 
and  axillae,  at  the  navel,  at  the  abdominal  and  inguinal  folds,  and  aroniKl 
the  scrotum  and  labia.  Painful  excoriations,  pruritus,  funmcnlosis,  acne 
rosacea  (in  alcoholics),  and  alopecia  are  not  uncommon. 

CoinplicatioilS. — Hernia,  cardiac  asthma,  bronchitis,  palmontr; 
congestion,  edema,  arteriosclerosis,  albuminuria,  glycosuria,  anginil 
attacks,  Gheyne-Stokes  respiration,  cerebral  hemorrhage,  and  coma  mtj 
manifest  themselves  as  the  precursors  of  the  final  stage. 

Diagnosis* — This  is  not  difficult  in  most  cases.  Care  and  watchM- 
ness  must  be  exercised  in  detecting  associated  conditions,  compIicatiGiii, 
and  sequelae. 

The  prognosis  will  depend  upon  the  peculiar  features  of  each  indi- 
vidual case,  the  cause  and  its  removability,  and  upon  the  variety,  degree, 
symptoms,  and  prevailing  complications. 

Treatment. — ^ProphylaziB  is  important  in  the  earlier  years  of  tb<ve 
showing  an  hereditary  predisposition  to  corpulence.  The  fat-fonninf 
(farinaceous)  substances  must  be  diminished  in  the  dietary.  The  propor- 
tions of  fat  and  proteid  in  the  food  must  be  regulated  according  to  the 
amount  of  muscular  activity,  and  the  latter  should  be  encouraged  in  freeb 
air,  along  with  cool  bathing.  At  middle  life,  in  those  predisposed  to 
polysarcia,  all  imprudences  in  eating  and  drinking  should  be  cautioned 
against,  and  the  quantities  of  various  articles  of  food  and  the  time  of  et^ 
ing  regulated.  Outdoor  sports  and  gymnastics  should  be  also  ganged 
accordingly. 

The  dietetic  treatment  of  confirmed  obesity  is  all-important.  The 
ingestion  of  foods  that  lead  to  the  formation  of  fat  most  be  limited. 
Inseparable  from  this  is  the  stimulation  of  the  bodily  forces  that  oxidixe 
and  destroy  the  fat.  These  two  means  are  utilized  in  the  principtl 
methods  of  treating  obesity,  and  that  method  must  be  selected  which  in- 
vigorates, while  at  the  same  time  it  involves  neither  injury  nor  weaken- 
ing of  the  patient. 

The  principal  systems  of  dietary  are  those  known  by  the  names  of 
Banting,  Ebstein,  and  Oertel.  In  all  of  them  the  total  amount  of  food 
is  gradually  diminished  as  long  as  there  is  an  increase  of  the  body-weight 
or  a  continuance  of  the  subjective  distress. 

In  "  Bantingism,"  sugars,  fats,  and  starches  are  greatly  reduced  in  the 
diet-list ;  water,  however,  is  not  restricted,  and  vinous  and  spirituoo? 
liquors  are  rather  freely  permitted.  In  those  of  a  lithemic,  rheuniaitic, 
or  gouty  diathesis  (often  associated  with  obesity)  Banting's  heavy  proteid 
and  alcohol  dietary  is  not  to  be  recommended.  It  is  best,  I  think,  to 
exclude  alcohol  in  most  cases,  owing  to  its  efiect  in  diminishing  tissue-ox- 
idation and  in  retarding  cell-metabolism. 

In  Ebstein's  diet-list  more  than  double  the  amount  of  fat  and  car- 
bohydrates is  permitted  as  compared  with  Banting's  list,  whilst  thf 
albuminous  substances  are  diminished.  Fat  is  freely  allowed,  wbilr 
sugar  and  potatoes  only  are  strictly  forbidden. 

Oertel  of  Munich  also  allows  more  fat  than  Banting,  but  less  fat  and 
more  (about  double  the  quantity)  proteids  and  carbohydrates  tLin 
Ebstein.  The  amount  oi  free  water  permitted  daily  is  only  one  pint: 
about  one  pint  additional  in  other  food  is  allowable. 
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OerteP  writes ;  '*  The  body  stores  up  fat  if  more  than  118  grams  of 
albumin  and  259  grams  of  fat,  a  total  of  *377  grams  (2894  calories),  are 
taken  in.  On  the  other  hand,  110  grams  of  albumin  and  600  grams 
of  starch,  a  total  of  710  grams  (2944  calorie.s),  may  be  given  without 
producing  a  deposit  of  fat.  With  a  loixed  diet  the  limit  lies  near  118 
grams  of  anmmin,  100  graras  of  fat,  and  368  grams  of  starch,  a  total 
of  586  grams  (2923  calories).  If  we  want  to  bring  about  the  decompo- 
sition of  the  fat  already  accumulated  in  the  body,  we  do  &o  best  by 
diminishing  the  supply  of  fat  and  by  permitting  a  certain  ^luantity  of 
carbohydrates.'*     His  diet-table  for  obesity  is  appended  : 


AlbumltL 

Minimum 156 

Maximum 170 


Fai. 


C«rbobyilmtes. 

75 

120 


Calories, 
1180 
1608 


For  fuller  details,  Oertel's  tables,^  giving  a  special  diet-list  in  circu- 
latory disturbances,  may  be  consulted. 

On  the  basis  of  Voit's  laws,  Strilmpell  recommends  in  the  average 
cases  125  gm.  (4  oz*)  or  more  of  albumin,  40  gm.  (1;^  02.)  of  fat,  and 
150  gm.  (4.62  oz,)  of  starch.  Schweriiiiger's  rule  differs  from  Oertel's 
merely  in  the  forbidding  of  liquids  with  the  meals  and  in  permitting 
their  use  only  after  two  hours  have  elapsed-  Yeo^s  diet-list  is  also  a 
useful  guide. 

Under  any  system  of  dietetic  treatment  the  patient  should  be  weighed 
accurately  and  frequently,  am!  the  food-limit  be  diminished  or  mo<lified 
according  to  the  results.  The  food  may  be  weighed  and  measured  at 
first,  but  the  patient  soon  learns  to  estimate  by  bulk  tbe  requisite  quan- 
tity of  each  substance. 

The  following  dietary  illustrates  what  may  be  ordered  in  some  cases 
of  obesity : 

Morning  Meat — Fine  wheat-bread,  1|  ounces  (40.0):  a  soft-boiled 
egg;  milk,  1  ounce  (32.0);  sugar,  77  grains  (4.9);  coffee,  4^  ounces 
(136.0). 

Nooji  Meal, — Soup,  3  ounces  (96.0) ;  fish,  3  ounces  (96.0);  roast  or 
boiled  beef,  veal,  or  game  or  poultry,  6  to  8  ounces  (192.0-256-0) :  green 
vegetables,  1 1  ounces  (48.0) ;  bread,  1  ounce  (32.0) ;  fruit,  3  or  4  ounces 
(9(3,0-128,0)]  no  liquid  (or  only  4  or  5  ounces— 120.0-148.0  cc— of 
very  light  wine). 

Afttrfwtni  Mvfil — ^Sugar,  77  grains  (4,9);  coffee,  4  ounces  (128  0); 
milk,  1  ounce  (32.0);  occasionally  bread,  1  ounce  (32.0). 

Evenimj  MvaL — Caviare,  J  ounce  (10,6);  one  or  two  soft-boiled 
eggs;  beefsteak,  fowl,  or  game,  5  ounces  (160.0);  salad,  1  ounce  |32.0); 
cheese,  1  dram  (4.0) ;  bread,  rye  or  bran,  i  ounce  (16.0);  fruit  or  water, 
4  to  5  ounces  (120,0-148.0).  *  ^ 

The  mechanical  treatment  of  corpulence,  by  exercise,  is  to  be  used  in 
conjunction  with  tlie  dietetic.  The  foriir  of  the  exercise,  and  also  the 
time  and  frequency,  must  be  adjutlged  for  each  case.  When  cardiac 
dilatation  and  myocardial  tlegeneration  (fatty)  are  the  cause  of  symp- 
toms of  precordial  distress,  dyspnea  (however  slight),  and  palpitation, 
resort  may  be  had  to  Oertel's  system  of  graduated  walking  on  the  level 

»  TwtntUlh  OhL  PmcL  0/  Mtd,,  vol.  ii.  pp.  698,  699. 
•  Loe.  tiL 
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or  climbing  along  "health  paths"  {vide  Fatty  Overgrowth,  p.  60T1. 
Or,  the  well-known  Nauheim  or  Schott  treatment  may  be  used.  Grett 
care  must  be  exercised  in  prescribing  the  mechanical  treatment  in  obese 
persons  who  have  atheromatous  vessels. 

The  medicinal  treatment  is  neither  satisfactory  nor  successful.  Tbe 
juice  of  the  phytolacca  berry  may  reduce  the  weight,  but  it  usually  doei 
so  at  the  expense  of  bodily  strength. 

Recently,  the  use  of  thyroid  extract  has  come  into  favor,  and  thii 
judiciously  given,  promises  good  results  Leichtenstern,  WendeUtidt. 
Ewald,  and  others  have  reported  success  in  a  number  of  cases,  especitllj 
in  those  exhibiting  the  anemic,  flabby,  "  myxedematoid  *'  form  of  obes- 
ity. The  loss  of  weight  was  from  2  to  3  pounds  (1-1.5  kgms.)  in  one 
week,  and  as  high  as  20  pounds  in  two  to  four  weeks.  In  two  of  my  owi 
cases  belonging  to  this  category  the  use  of  thyroid  extract  (desiccated) 
in  small  doses  (gr.  j—- 0.0648,  t.  i.  d.)  caused  a  progressive  loss  of  weigbt 
at  the  rate  of  4  and  6  pounds  per  week  respectively,  without  injnrr  to 
the  general  health.  Thyroidin,  the  active  principle  of  tbe  thyroid  glani 
as  shown  bv  Baumann  and  Ross,  gives  results  that  are  perhaps  as  good 
as  those  of  thyroid-feeding.  Jeozykowski  treated  10  cases  of  corpi- 
lence  by  thyroidin  in  doses  from  6  to  8  grains  (0.324-0.518)  per  ditm. 
In  1  case  more  than  40  pounds  (18.1  kgms.)  were  lost  in  two  monthi, 
and  in  another  30  pounds  (13.6  kgms.)  in  three  months.  Symptoms  of 
thyroidism  are  the  signal  for  a  reduction  in  the  dosage  of  thyroid  ex* 
tract  {vide  Myxedema,  p.  463). 


HEAT-STROKE. 

{Sunstroke;  Insolation;  Thermic  Fever;  Heat-exhaustion;  HecU-prostratian.) 

Definition. — A  diseased  condition  the  effect  of  exposure  to  exces- 
sive heat. 

Pathology. — Rigor  mortis  is  marked  and  comes  on  early.  The  higk 
temperature  of  the  cadaver  accelerates  the  putrefactive  changes,  which 
also  appear  early.  There  is  considerable  venous  engorgement  of  the 
brain  and  of  the  cerebral  and  spinal  membranes;  also  of  the  liin^ 
spleen,  and  conjunctiva.  The  blood  is  fluid  and  dark,  and  the  corpu*- 
cles  are  crenated  and  do  not  tend  to  form  rouleaux.  Ecchyrooses  and 
extravasations  of  blood  are  found  in  the  skin,  the  serous  membrant^ 
and  the  cavities,  around  the  superior  (cervical)  sympathetic  ganglia  and 
the  vagus  and  phrenic  nerves.  Parenchymatous  changes  in  the  livtr 
and  kidneys  may  be  found.  Rigid  contraction  of  the  left  ventricle  is  % 
notable  feature,  while  the  right  ventricle  is  usually  dilated  with  bl«HHl. 
Van  Giesons  recent  report  of  the  cellular  pathology  of  the  cerehro-sjiinal 
system  in  3  cases  of  sunstroke  in  New  York  shows  an  acute  parenchym- 
atous degeneration  of  the  neurons  of  the  whole  neural  axis  similar  to 
that  of,  and.  Van  Gieson  thinks,  here  actually  due  to, '"  a  species  of  auto- 
intoxication." He  found  the  chromophilic  plaques  in  the  cortical  certv 
bral  and  cerebellar  fPurkinje*s)  cells  and  also  in  the  cells  uf  the  anteri-'r 
horns  of  the  spinal  cord,  diminished  in  number,  changeil  in   shape  ani 
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position,  sometimes  finally  broken  up,  and  even  entirely  absent.  The 
nuclei  stain  more  deeply  than  normally* 

Etiology p — Anything  t^iit  lessens  bodily  resistance  to  external  high 
heal  predi^jKises  to  heat-stroke.  Thus,  privation,  unsanitary  surround- 
ings, fatigue  of  boily  or  tuind,  emotional  excitement,  worry,  and  exces- 
sive fretfulness,  overeating,  indulgence  in  alcoholics  (especially),  and 
previous  attacks  of  sunstroke,  are  all  conducive  to  heat-sfroke  on  expos- 
ure to  high  temperature.     Males  are  affected  more  often  than  females. 

Stmstroke  occurs  in  persons  {on  land)  working  hard  under  the  direct 
rays  of  the  sun,  in  an  atmosphere  that  is  very  hot  and  humid,  still,  and 
sultry.  Soldiers  on  the  march  and  heavily  accoutered,  masons,  brick- 
layers, hod-carriers,  roofers,  drivers,  farmers,  and  other  out-door  labor- 
ers are  particularly  subject  to  insolation. 

Heat-Btroke  and  thermic  fever  are  terms  more  appropriately  applied 
to  those  similarly  affected  in  midsummer  while  working  in  places  not 
exposed  to  the  sun,  but  yet  close,  confined,  and  excessively  hot,  such  aa 
glass-works,  foundriei^,  ocean  steamers,  t*toke-holes,  boiler-rooms,  steam 
laundries,  sugar-refineries,  kitchens,  and  the  like, 

Heat*exliaiiBtion  (profit  ratio  thermic  a)  is  caused  under  similar  condi- 
tions as  the  preceding,  but  manifests  dissimilar,  and  sometimes  almost 
opposite,  effects. 

The  majority  of  the  cases  of  sunstroke  occur  between  2  and  5  P.  M., 
although  beat-stroke  and  heat-exhaustion  may  occur  at  night  as  late  as 
10  or  11  P.  M,,  as  among  bakers,  night  engineers,  and  hotel  cooks. 

It  seems  to  be  the  consensus  of  opinion  that  the  direct  cause  of  the 
symptoms  of  sunstroke,  heat-stroke,  or  heat-prostration  is  the  action  of 
the  excessive  heat  upon  the  heat-centers,  or  upon  the  vasomotor  center 
or  nerves  (H.  C.  Wood),  the  former  of  which,  if  paralyzed,  produces 
''thermic''  or  ''^heat-fever,'*  while  the  latter,  if  paralyzed,  produces 
heat-exkamtion. 

It  should  be  stated,  however,  that  Lambert  and  Van  Gieson/  after  a 
clinical  and  pathologic  study  of  805  cases  of  sunstroke  occurring  in 
New  York  City  during  13^06,  hold  to  the  not  improbable  view  that  the 
immediate  basis  of  sunstroke  is  autotoxic,  with  heat  only  as  a  contrib- 
uting cause. 

Symptoms*^ — Two  forms  of  heat-  or  sunstroke  are  usually  met  with  : 
(1)  The  a»phi/Tial  or  apoplectie  form  ;  (2)  the  hifperpyrcxial  form.  Flint 
believes  that  the  majority  of  the  cases  of  sunstroke  are  combinations  of 
apoplexy  and  exhaustion*  Vallin  puts  all  cases  of  insolation  into  two 
classes:  the  first,  sthenic  or  aspbyxial,  corresponding  to  our  hyperpy- 
rexial  or  congestive  variety;  the  second,  asthenic  or  syncopal,  corre- 
sponding to  our  heat-exbaustion.  Mixed  forms  may  occur  quite  fre- 
quently, the  most  prominent  symptoms  being  referable  to  the  organs 
suffering  the  most,  as  the  cerebro-spinal  system,  heart,  lungs. 

Heat-apoplexy  (fiMpht/rifil  sttmtroke)  is  probably  the  least  frequent 
form.  There  may  be  sudden  premonitions,  or  dizziness,  chromatopsia, 
throbbing  headache,  cessation  of  sweating,  or  dyspnea.  Sometimes 
the  patient,  while  at  work  in  the  sun,  suddenly  falls  unconscious,  a  few 
convulsions  may  occur,  and  in  this  state  he  may  die  with  symptoms  of 
cardiac  failure.     More  often,  insensibility  is  not  so  profound  as  complete 

^  MtiL  ^elr^  July  24,  1897. 
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coma,  there  is  much  restlessness,  epigastric  ''  cramp  '*  may  be  ' 
of,  also  a  sense  of  thoracic  oppression,  and  occasionally  there  arel 
and  vomiting.     The  headache  may  be  intense,  the  face  is  fl^  ' 
poise  is  rapid  and  fulU  the  temporal  and  carotid  arteries  are 
the  breathing  may  be  labored  and  stertorous,  the  pupils  are 
(except  in  grave  cases),  and  urination  is  often  fre«|uent.      The! 
hot  and  dry,  and  may  show  petechias.     The  tongue   is  coated  will 

whitish  fur,  A  wild  delxrin 
been  observed  in  some  cmsee 
temperature  may  be  sufc 
and  is  not  higher  than  It 
(38.8^  C.)  in  many  iDstancii.  j 
others,  a  mild  degree  of 
fever  may  be  associated  wtllii 
apoplectic  condition,  the 
nioraeter  registering  104°-1 
F,(40°-4I.1°C.)-  InfaUh 
the  coma  becomes  deeper 
deepen  the  pulse  more  rapid  I 
feeble,  and  Cheyne-Stokes  i 
ration  may  j>recede  the 
tion.  A  *^*'  mousey  **  odor 
the  body  has  been  noted. 
fa vf arable  cases  the  temp 
falls  to  normal  by  lysis  in 
or  four  days,  ci>ns€iousne«s  1 
rajiidly  regained  at  theaa 
The  ftr/perptfrejrutl 
comprises  the  numerous 
of  marked  sunstroke  that  j 
semble  the  preceding  type* 
the  addition  of  an  intensely] 
tem  perature  {thermic  ferer). 
patient  may  (Suddenly 
comatose  and  die  io  an  asplijj 
ated  condition,  with  a  teiBp 
ture  as  high    as    110^-115^ 

Sometimes  prodrorocj*, 
orexia,  progressively  inei 
physical  weakness,  cma 
abdominal  pains,  irrjtabtlil 
restlessness,  vertigo,  colored  i 
blurred  vision,  lack  of  sveahi 
a  **  bursting*'  headache,  and  an  irritable  bladder  may  exist  for  se? 
days.  A  subconscious  (automatic)  state,  in  which  the  patient  ooay  S» 
unaware  of  his  surroundings,  although  walking  or  even  working*  Mf 
be  noted  for  hours  before  he  is  stricken  down.  The  onset  is  marked  I>t 
hyperpyrexia;  the  skin  is  hot,  burning,  dry,  sometimes  flushed  sod  rra. 
and  sometimes  cyanotic  and  clammy;  the  eyes  are  suffuses]  or  "sttriif 
and  filling,"  with   pin  point  pupils.     There  is  a  full,  rapid,  wai 
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Fig.  76.— Chart  of  a  cm8«  of  tunsCrnke.    J.  D.,  tg^d 
forty  years ;  steam-fltter.    Recarery. 
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compressible  pulse,  and  coma  may  be  present.  Clonic  spasms  may 
alternate  with  eitber  muscular  rigidity  or  fluccidity.  Delirium,  iDoan- 
irig,  jactitation,  and  explosive  expiratory  sounds  may  occur.  Tbere  is 
frequently  incontinence  of  both  feces  and  urine.  The  temperature  is 
very  bigh  in  most  of  the  cases^  varying  from  105^  to  112*^  F.  (40.5— 
44.4^  C.).^  Tbe  pulse-rate  varies  with  the  temperature,  from  90  to 
160  beats  per  minute.  The  respirations  are  also  increased  to  24-50 
per  minute.  Many  of  the  alarming  symptoms,  including  the  high  fever 
{vide  accompanying  chart.  Fig.  75),  unconsciousness,  cyanosis,  dyspnea, 
and  convulsions,  may  greatly  subside  during  and  after  the  use  of  the 
cold  bath.  Secondary  exacerbations  occur  for  a  few  days  before  con- 
valescence is  established  in  the  favorable  casea  [vide  chart,  Fig.   76). 
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Some  patients  never  rally,  and  die  in  a  state  of  asphyxia.  Retention 
of  urine  {su|>pression)  is  observed  at  times,  and  ptirticuljirly  in  those 
accustomeil  to  tbe  use  of  alcohol.  Leukocytosis  is  noted,  besides  the 
crenation  of  the  erythrocytes  (degeneration  of  the  red  cells). 

Fatal  compitCfitifmM  of  sunstroke  are  pneumonia,  meningitis,  uremia, 
and  cardio-respiratory  psiralysis. 

Heat-prostratioE  oV  ftrftt-t'ThmtHfiov  may  come  on  gradually  or  sud- 
denly,with  prodromal  svmptoms  (di/^Kiness,  faintness,  headache,  nausea, 
»  Lambert  {loc  nV.),  re|K»m  a  ease  in  tJie  N.  Y.  IJowp.  of  117J°  R  (47,«*»  C). 
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thirst,  drowsiness,  yawning,  epigastric  or  lumbar  paias*  numbnew  i 
tingling  of  the  hands  and  feet).  These  are  followed  by  coldaeaSt  < 
miness,  and  pallor  of  the  surface,  marked  muscular  weakness  mud  pTW'" 
tration,  a  small,  febrile,  rapid  pulse,  sighing  breathing,  syncojpe,  and  col- 
lapse in  the  graver  cases.  The  temperature  at  first  is  subnormal  (9o»^  It 
970  Y  —350  to  86.1°  C),  though  mild  thermic  fever  of  from  1 W  ^ 
102.5^  F,  (37,7°-39.1*^  C.)  may  be  present.  Consciousness  i«  rmrdt 
completely  absent  and  is  regained  early.  Recovery  usually  takes  place 
within  one  or  two  days,  and  in  milder  c&ses^  under  prouapt  and  apfio- 
priate  treatment  the  patient  may  be  ready  to  go  about  in  a  ftwl 
In  a  few  cases  of  extreme  prostration  in  weakly  peraons  de 
ensue  from  cardiac  failure. 

The   set^uelse  of  heat-stroke  are  quite  interesting  and   [teculiar^ 
some  instances.     Osier  relates  the  case  of  a   patient    who  **  was  sa 
quently  bo  sensiti%'e  to  temperatures  in  the    neighborhood   of  TS' 
(23.8^* C.)  (italics  mine)  that  at  such  times  he  lived  comfortably  onlyj 
the  cellar,  and  finally  sought  refuge  in  Alaska/' 

Chromatopsia,  severe  headaches,  irritability  and  ugiiii^»  of 
or  delirium  may  occur  in  some  patients  as  soon  as  warm  weather 
in,  and  may  be  due  occasionally  to  chronic  meningitis  (WoodK 

Diagnosis*^ — Bearing  in  mind  the  characteristic  differences  that  1 
outlined  above  between  sunstroke  (including  the  a^phyxial   and  kf 
pyrexial  forma)  ami  heat-exhaustion,  the  diagnosis  is  not  difficult. 
history  and  circumstances  attending  the  seizure  are  also   important  I 
making  the  diagnosis.     From  other  affections,  as  a^ute  alcoholtmm^ 
iui/itiSy  uremia^  and  cerebral  apoplexy ^  the  different iation  is  readilr  1 
by  noting  the  previous  history,  mode  of  attack,  presence  or 
thermic  fever,  state  of  consciousness,  urine,  skin,  pupils,  pake, 
tion,  and  nervo-muscular  apparatus. 

Prognosis. — This  is  usually  favorable  in  cases  of  heat^prost 
It  is  less  so  in  sunstroke,  but  in  all  cases  it  depends  on  the  aererttri 
the  stroke,  the  previous  health  and  habits  of  the  patients  the  - 
ttons,  and  the  promptness  and  facility  of  the  treatment.  The  mc 
rate  during  a  prolonged  period  of  excessively  hot  and  humid  wcatbfT 
may  be  very  high,  ranging  from  15  to  50  per  cent.  In  New  York  Ci^^ 
during  the  week  ending  August  15.  1896,  out  of  a  total  number  of  JSfl 
deaths,  048  were  reported  as  due  to  sunstroke  (Lambert)J  " 

Treattnetit — Prophylaxts. — This  is  highly  imperative  in  hot  ^Unr 
weather,  particularly  in  cities,  in  which  persons  must  work  in  the  iU 
or  in  poorly-ventilated  and  highly-heated,  closed  placea.  WorkiDtft 
should  be  taught  and  warned  privately  and  publicly,  a^  through  ifcr 
medium  of  the  press  and  Health  Board  circulars,  to  take  extra  prr- 
cautions  during  hot  weather,  to  work  and  sleep  in  as  weIK?entibt(^ 
rooms  as  possible,  and  to  secure  artificial  ventilation,  if  fKCuminr 
They  should  live  regular  and  temfierate  lives,  avoiding  alc^^hol  aM 
heavy  eating;    oat-meal  water  should  be  drunk,  light-weight  and  ligll' 


colored  clothing  should  be  worn,  and  the  direct  rays  of  the  sun  i 
be  avoided  as  much  as  possible.     The  condition  of  the  skin  should  k 
watched  and  care  taken  that  sweating  continues  freely.     Shelter  or  mt 
should  be  sought  at  once  if  sweating  stops.     Cool  wet  cloths  or 
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leaves  should  be  worn  inside  a  light  straw  hat,  and  sometimes  it  may 
be  necessary  for  employers  to  shorten  the  hours  of  labor  during  the  hot- 
test part  of  the  day. 

Treatment  of  the  Attack. — Cases  of  ordinary  heat-prostration  seldom 
require  much  treatment  beyond  the  removal  of  the  patient  to  the  shade 
of  a  comparatively  cool  place,  loosening  all  constricting  clothing,  spray- 
ing with  cool  watcA  the  use  of  ammonia-  or  amyl-nitrite-inhalations,  and 
of  the  aromatic  spirits  of  ammonia  or  spiritus  glono'ini  by  the  mouth. 
If  the  temperature  is  subnormal  and  collapse  threatens,  a  hot  bath  is 
advisable.  Strychnin  and  digitulis  may  be  used  for  a  day  or  two  to 
combat  the  nervo-muacular  weakness. 

ffeat'8lroke^  especially  the  hyperpyrexial  cases,  must  be  promptly 
treated  by  the  application  of  the  ice-bath  (ice  floating  in  a  tub  of  water), 
temperature  about  40^  F.  (4.4°  C),  or  by  rubbing,  by  the  cold  pack, 
or  by  the  needle-spray  with  iced  water. 

In  the  a^phyxial  cases  venesection  is  frequently  indicated.  Exter- 
nal stimulation  should  be  applied  to  the  precordium  by  mustard  and  to 
the  feet  by  hot  bottles,  and  hypodermic  injections  of  nitroglycerin, 
strychnin,  atropin,  brandy,  camphor,  or  ether  are  useful.  Ice  should 
be  rubbed  over  the  head  constantly.  Care  should,  however,  be  taken 
to  see  that  the  temperature  is  not  reduced  too  far.  A  temperature  of 
about  102^  F.  (38.8°  C.)  should  be  the  signal  for  cessation  of  the  ice- 
bath,  and  for  the  removal  af  the  patient  to  a  cot.,  where  he  is  to  be  rubbed 
dry  and  allowed  to  rest  until  an  exncerhation  of  fever  indicatea  the 
reapplication  of  the  cooling  measures.  Ice- water  enemata,  with  or  with- 
out brandy,  are  often  useful  adjuvants.  The  needle-spray  of  cold  water 
is  an  excellent  nervous  stimulant  as  well  as  antipyretic.  It  is  given 
while  the  patient  lies  on  a  Kibbee  or  netting  cot,  or  on  a  cot  covered 
with  a  rubber  sheet  so  arranged  as  to  drain  into  a  pail  or  trough.  In- 
ternal antipyretics  are  seldom  well  absorbed,  and  their  depressant  action 
is  so  well  known  as  to  discourage  their  use  in  place  of  hydrotherapy. 
Hutchinson,  Coplin,  and  Be  van  recommend  highly  the  use  of  morphin 
to  control  the  convulsions  of  heat-stroke.  A^rtificial  respiration  in  the 
asphyxial  cases,  kept  up  until  other  measures  and  stimulants  have  time 
to  act,  may  be  the  means  of  saving  life. 

After  the  reduction  of  the  hyperpyrexia  the  patient  should  be  lightly 
covered  on  a  cot  placed  in  a  cool  place.  An  ice-cap  should  be  applied 
to  his  head,  and  small  pieces  of  cracked  ice  may  be  given  to  allay  gas- 
tric irritability,  with  calomel  to  open  the  bowels  if  necessary.  Albumin- 
water,  skimmed  milk,  buttermilks  unfermented  grape-juice,  junket,  and 
the  like  may  be  given  for  several  days  preparatory  to  the  ingestion  of 
heavier  food.  If,  as  sonietimes  happens,  free  diaphoresis  does  not  come 
on  after  the  reduction  of  most  of  the  fever  and  the  stimulating  treatment, 
a  hot  bath  may  be  given,  and  perhaps  aided  by  the  hypodermic  injec- 
tion of  pilocarpin  in  urgent  cases.  Sequelup  must  be  treated  on  general 
principles. 

The  increased  susceptibility  to  repeated  attacks  of  insolation  (after  the 
first  attack)  makes  it  necessary  to  avoid  exposure  to  heat  ever  after, 
and,  if  possible,  to  seek  a  cooler  climate  during  the  hot  months. 


PART  XI. 

ANIiVlAL  PARASITIC  DISEASES. 


PSOBOSPERMT  A  RTS. 

Paorosperms  belong  to  the  lowest  form  of  protozoa.  They  are  ilio 
known  as  sporozoay  and,  because  of  their  parasitic  relation  to  celk,  u 
eytozoa. 

The  amoeba  colt  of  amebic  dysentery  belongs  to  the  protozoa.  Blood 
parasites  {hematozoa\  as  the  plaamodtum  malaria^  are  likewise  cloeel? 
related  to  the  sporozoa. 

Various  coccidia  may  occur  in  man  to  produce  the  disease  indicttcd 
by  this  heading.  The  coectdium  avifarme  of  the  rabbit  is  the  commoneit 
variety,  being  found  also  in  rats  and  mice.  It  escapes  from  the  livers  of 
the  latter  animals  and  passes  into  the  dejecta;  it  produces  an  hepttic 
disease  in  which  there  are  numerous  whitish  nodules  studding  the  liver. 
These  range  in  size  from  a  pinhead  to  a  split  pea,  and  on  section  dis- 
close a  bile-duct,  the  dilated  portion  of  which  forms  the  nodule.  Tbe 
ovoid  coccidia  are  found  in  the  epithelial  cells  of  the  walls  of  theie 
biliary  expansions. 

The  coccidium  perfaram  and  coccidium  btgemmum  are  found  in  tlie 
cells  of  the  intestinal  villi  instead  of  in  the  liver  of  the  hosts  mentioDeii 
above.  Among  veterinarians  a  common  form  of  sickle-shaped  orgaoiinn 
is  known  that  is  found  within  an  ovoid  body  in  the  sarcolemma  of  thf 
pig*s  muscle — {i.  e.  the  so-called  Rainey*s  tube). 

In  man,  hepatic  disease  similar  to  that  found  in  the  rabbit  is  pro- 
duced by  the  coccidium  oviforme.  The  tumors  formed  by  the  cocci«iii 
may  be  palpable,  and  the  liver  may  be  quite  tender.  Some  chillinef^ 
and  fever,  malaise,  and  stupor  passing  into  coma  have  been  observeA 
Death  was  caused  on  the  fourteenth  day  in  a  case  admitted  to  St 
Thomas's  Hospital  (Osier).  The  necropsy  showed  whitish  neoplasms  in 
the  peritoneum,  omentum,  and  kidneys. 

In  the  intestinal  variety  of  internal  psorospermiasia  nausea  and 
vomiting,  diarrhea,  and  the  typhoid  state  may  be  manifested.  Involve- 
ment of  the  kidneys  has  caused  hematuria  and  frequency  of  urination. 

External  or  cutaneous  psorospermiasia,  one  form  of  which  wa.**  f«»r- 
merly  called  keratosis  follicularis,  is  characterized  by  lesions  at  first  <»f 
a  hard,  crusty,  papular  type,  later  becoming  confluent,  and  situated  on 
the  face,  lumho-abdominal,  and  inguinal  regions.  These  papillomatous 
growths  contain  numerous  parasitic  sporozoa. 

In  carcinoma,  epithelioma,  and  Paget's  disease  of  the  nipple  coc- 
cidia are   readily  found  in  and  between  the  pathologic  epithelial  celk 
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bnt  whether  they  have  an  etiologic  bearing  upon  these  malignant  affec- 
tions is  still  a  matter  of  uncertainty. 

Prophylaxis  consists  in  cleanliness  and  care  in  preparing  such  food 
vegetables  as  spinach,  lettuce,  cabbage,  and  other  greens  that  may  pos- 
sibly be  contaminated  by  the  excreta  of  the  lower  animals  liable  to 
psorosperm-infection.  The  treatment  of  psorospermiasis  is  symptom- 
atic, though  rectal  injections  of  a  solution  of  quinin  (1 :  5000  to  1 :  1000) 
may  be  tried. 


DISTOMIASIS. 

( Tremaiodi<isU,) 


Various  forms  of  trematodes,  including  the  distomata,  may  become 
parasitic  in  man. 

Distoma  Hepatictun  (Liver-fluke). — Among  the  more  common  va- 
rieties of  trematodes  or  flukes,  is  the  distoma  hepaticum  or  liver-fluke, 
a  parasite  found  in  animals  (horse,  goat,  ass,  sheep,  rabbit)  and  acci- 
dentally ingested  by  man. 

It  is  almost  30  millimeters  (1.1  inches)  in  length,  and  inhabits  the 
biliary  passages  of  the  animal,  and  from  them  is  discharged  into  the 
intestinal  tract  and  evacuated  with  the  feces.  Under  certain  conditions 
of  temperature  and  moisture,  a  ciliated  embryo  escapes  from  the  egg, 
and  is  ingested  by  a  gasteropod  or  snail  (limncea  truncatula\  in  which 
it  undergoes  development  into  a  sporocyst,  that  in  turn  gives  origin  to 
radice  or  parent  nurses.  These  give  birth  to  daughter-radiae  or  cercarioBy 
which  leave  the  gasteropod  or  snail  and  attach  themselves  to  aquatic 
plants,  where  they  are  in  turn  eaten  by  animals. 

Symptoms. — When  present  in  sufficient  numbers  in  the  bile-passages 
the  liver  becomes  greatly  enlarged,  with  the  occurrence  of  jaundice  and 
ascites  that  may  prove  fatal.  Other  symptoms  may  also  be  present ; 
thus  pain  was  prominent  in  41  out  of  100  cases  reported  by  Kurimato 
in  Japan,  and  heart-murmurs  were  present  in  42  of  those  cases. 

Late  in  the  disease  the  liver  may  become  nodulated  and  terminate 
in  atrophy. 

On  inspection  in  well-marked  cases,  a  peculiar  barrel-shaped  bulging 
is  sometimes  seen,  extending  over  the  hepatic  area,  with  tense  abdom- 
inal walls  over  the  enlarged  liver.  This  is  a  pathognomonic  symptom 
of  hepatic  distoma.  An  endemic  form  occurring  in  Japan  has  been  de- 
scribed ;  it  is  characterized  by  marked  emaciation,  diarrhea,  hepatic 
enlargement,  and  often  by  ascites. 

The  prognosis  of  distoma  hepaticum  is  absolutely  fatal  and  the  treat- 
ment is  merely  palliative. 

Among  other  trematodes  may  be  mentioned  {a)  distoma  lanceolatum 
(found  also  in  cattle) ;  (6)  distoma  crassum^  which  is  larger  in  size  than 
the  preceding ;  {c)  distoma  sibiricum  ;  (d)  distoma  pulmonale  (B.  Rin- 
fferi)  ;  (e)  distoma  spatulatum  (endemicum)  ;  (f)  amphistomum  nominis  ; 
\g)  distoma  hematobium  (Bilharz).  Two  of  these  deserve  extra,  though 
brief,  mention. 
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Distoma  Pulmonale  (2>.  Ringerx)  {Branchial-fluke ;  Paramtir  F^ 
moptysis). — This  parasite  is  very  common  in  Japan.     It  finds  lodgemmt 

[primarily  in  the  lung,  and  its  ova  sometimes  form  emboli  in  the  bnin. 
iver,  and  other  tissues,  and  may  also  be  found  in  the  form  of  little  cTsts 
throughout  the  body.  The  symptoms  are  a  cough,  a  reddish-bron 
bloody  sputum,  and  the  presence  of  the  flukes  in  the  expectortti«n 
The  latter  are  club-shaped,  and  are  about  8-10  mm.  (4  in.)  long. 

Distoma  Hematobium  {Bilharzia  hematobia  ;  Blood-fluketX-^ 
This  hematode  is  a  narrow  worm  with  anterior  abdominal  8uck'ing-dl«b. 
The  male  is  shorter  and  thicker  than  the  female ;  the  former  being  4-l> 
mm.  (^— f  in.)  long;  the  latter,  about  20  mm.  (J  in.).  It  prevtib 
mostly  in  Egvpt,  Cape  Colony,  and  other  parts  of  Africa,  and  its  fi- 
trance  into  toe  human  body  is  now  believed  to  be  through  the  skin  -i 
those  who  bathe  frequently  in  the  African  rivers,  in  many  of  wl»ichi 
abounds.  It  is  not  unlikely  that,  as  formerly  held,  infection  may  ib 
occur  in  many  cases  from  drinking  the  impure  water  of  the  rivers.  Tie 
parasites  or  their  ova  are  found  in  the  bladder,  the  pelvis  of  the  kidfifj. 
and  the  veins  (especially  the  portal  and  mesenteric). 

The  symptoms  are  hematuria,  with  some  pain  daring  urination.  Pk. 
and  some  of  the  ova  of  the  parasites,  may  also  be  found  in  the  ariK 
No  serious  systemic  disturbances  occur  in  bilharziosis.  ProphyUxL<K 
regards  drinking  and  bathing  in  African  waters  should  be  exercb«i 
Fouquet  aflirms  the  value  of  the  extract  of  male-fern  internally  in  tb 
form  of  distomiasis. 


NEMATODES. 


HELMiNTnoLOGisTS  include  in  this  class  the  cylindric  worms,  certia 
varieties  of  which  are  among  the  most  common  entozoa  that  infest  tat 
human  body  and  inhabit  the  intestines. 

A8CARIA8I8. 

Ascaris  I/tmibricoides  {Bound-ivorm), — Natural    History.— Ba 

species  resembles  the  common  earth-worm,  and  is  the  most  fre»|iir3t 
in  occurrence  of  all  the  parasites.  It  usually  appears  in  children  V 
tween  the  ages  of  three  and  ten  years.  The  roun<l-worm  inhaKitsdt 
upper  portion  of  the  small  intestine,  and  occurs  singly  or  in  numUr^ 
Its  body  is  round,  fusiform,  and  marked  with  fine  transverse  stria?.  I- 
has  a  yellowish  or  reddish-brown  color,  and  measures  in  the  femalofr-i 
7  to  14  inches  in  length  (17.5-35  cm.),  and  from  4  to  8  inches  in  :i- 
raale  (about  20  cm.),  its  thickness  being  about  that  of  an  onij&irj 
goose-(|uill.  The  ceplialic  extremity  of  the  worm  has  three  oval  f)apil:« 
furnished  with  fine  teeth ;  the  caudal  extremity  is  straight  in  the  ffmiir 
and  curved  in  the  male. 

Lumbricoid  worms  develop  from  ova,  which  are  about  .05  to  J^  mm 
long,  elliptic,  dark-reddish  in  color,  and  have  a  thick,  resisting  envrlw 
There  may  be  sixty  million  of  them  in  a  single  female  worm,  anl 
they  sometimes  occur  in  the  feces  in  vast  numbers.      The  developmeDi 
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of  the  embryo  and  worm  external  to  the  body  is  not  accurately  known. 
The  eggs  obtain  entrance  into  the  human  intestine  most  probably  through 
drinking-water,  and  it  has  been  held  that  abundant  mucus,  and  the  pre- 
dominating starchy  and  saccharine  diet  of  which  children  so  often  par- 
take, offer  a  favorable  nidus  for  the  development  of  the  ingested  asca- 
ridian  eggs. 

The  round-worm  sometimes,  though  rarely,  migrates  from  the  small 
intestine.  It  has  been  vomited  up,  and  it  has  also  crawled  into  the  pha- 
rynx, mouth,  and  nares,  and  has  been  withdrawn  thence  by  the  patient's 
fingers.  It  has  even  passed  into  the  larynx  and  trachea,  causing  fatal 
asphyxia  or  pulmonary  gangrene.  The  Eustachian  tube  and  biliary  ducts 
may  be  invaded  with  such  serious  symptoms  as  perforation  of  the  mem- 
branum  tympani  and  hepatic  abscess.  The  ascarides  have  also  been  found 
in  the  peritoneal  cavity,  postmortem^  with  intestinal  perforation,  due, 
most  likely,  to  other  causes.  They  may  penetrate  the  pancreatic  duct 
and  enter  fistulae  connected  with  the  intestine. 

Symptoms  may  be  absent,  and  yet  the  worms  be  found  repeatedly  in 
the  stools.  Existing  symptoms  are  indefinite,  and  point  simply  to  an 
irritative  condition  of  the  bowel.  Serious  symptoms  may,  however, 
result  from  the  migration  of  the  worm,  as  into  the  biliary  passages, 
Eustachian  tube,  or  larynx.  Fever  is  not  a  necessary  concomitant. 
Lumbricoid  worms  may  give  rise  to  any  or  all  of  the  following  symp- 
toms :  colicky  pains,  nausea,  vomiting,  indigestion,  diarrhea  (sometimes), 
restlessness,  irritability,  anorexia,  itching  of  and  picking  at  the  nose, 
disturbed  sleep  with  grinding  of  the  teeth,  salivation,  and  nervous 
twitchings.  The  child's  abdomen  and  face  may  be  swollen.  Very  ner- 
vous children  may  manifest  epileptiform  convulsions,  choreic  movements, 
dilated  pupils,  vertigo,  cephalalgia,  mental  disturbances,  and  even  con- 
tractures. 

Complications. — The  development  of  jaundice  will  indicate  obstruc- 
tion of  the  bile-duct,  in  cases  in  which  the  worms  have  been  found  in 
the  feces.  So  also,  suffocative  symptoms  coming  on,  especially  at  night, 
in  a  child  with  worms,  may  be  due  to  a  migrating  lumbricoid.  Perineal 
abscesses  and  inflamed  hernise  that  have  perforated  externally  some- 
times discharge  the  ascaris  lumbricoides. 

Diagnosis. — This  is  positively  determined  only  by  discovering  the 
worm  or  ova  in  the  stools.  In  doubtful  cases,  judged  symptomatically, 
the  administration  of  a  suitable  purgative  and  inspection  of  tlie  resultant 
passages  will  enable  the  physician  to  arrive  at  a  diagnosis. 

The  prognosis  is  good,  unless  serious  complications  arise  {vide  supra), 
when  the  case  should  be  guarded  accordingly. 

Treatment. — Prophylaxis, — The  water  used  for  drinking-purposes 
should  be  obtained  from  the  purest  sources.  That  from  small  streams, 
shallow  wells,  and  the  like  is  most  likely  to  contain  the  ova  of  the  lum- 
bricoides, and  should  be  avoided.  The  use  of  filtered  water  should  be 
encouraged. 

Before  giving  an  anthelmintic,  it  should  be  borne  in  mind  that  no 
good  result  can  be  certainly  obtained  unless  the  gastro-intestinal  tract 
be  nearly  deprived  of  food  for  from  twelve  to  thirty-six  hours,  so  that 
the  toxic  action  of  the  drug  used  may  be  exerted  directly  upon  the  un- 
protected worm. 
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Santonin  is  at  once  the  most  efficient  and  the  most  easily  administered 
remedy.  It  may  be  given  in  doses  of  gr.  J  to  1  (0.0162-5). 0648)  of  tk 
crystals  to  a  child,  or  from  gr.  ij  to  iv  (0.1296-0.2692)  to  mn  adult  in 
the  form  of  a  troche,  before  breakfast.  A  little  milk  or  other  light 
nourishment  may  be  allowed,  the  troches  being  continued  once  or  tiice 
daily  for  two  or  three  days.  This  treatment  is  to  be  followed  by  a  brisk 
purge,  preferably  gr.  j  to  iij  (0.0648-0.1944)  of  calomel.  I  hit* 
sometimes  combined  small  doses  of  calomel  with  the  santonin  in  i 
troche,  and  with  good  effect.  Xanthopsia  or  yellow  vision,  spasms.  aiM 
even  convulsions,  and  saffron-colored  urine  may  follow  the  use  of  9tt- 
tonin  in  cases  of  idiosyncrasy  or  overdose  of  the  drug.  Oil  of  w«». 
seed  (chenopodium)  in  doses  of  five  to  ten  drops,  in  emulsion,  capralflL 
or  on  sugar,  may  also  be  used  with  benefit.  Another  favorite  remc^ 
with  some  is  the  unofficial  fluid  extract  of  spiselia  and  senna,  to  be  giva 
in  from  1-  to  3-dram  (4.0-12.0)  doses.  Finally,  the  fluid  extract  of  spi- 
gelia  alone  (1  to  2  drams — 4.0-8.0),  followed  by  a  brisk  purge,  mir 
bring  away  dead  worms. 

Oxyttris  Vennicnlaris  {Seat-,  Pin-^  Threcid-,  or  Maw-fcormy" 
Natural  History. — The  ascaris  vermiculari^y  as  this  worm  is  also  calM. 
inhabits  the  colon  and  especially  the  rectum.  It  is  a  small  worn,  m 
several  of  the  commonly-used  terms  signify,  and  frequently  it  ocean  ii 
great  numbers,  sometimes  agglutinated  with  mucus  into  feculent  btlk 
It  is  most  common  in  children,  though  found  not  rarely  at  any  period  of 
life.  The  female  oxyuris  is  whitish  in  color  and  about  ten  or  twehe 
millimeters  (one-half  inch)  long,  the  male  being  about  three  or  fov 
millimeters  (about  one-sixth  of  an  inch)  in  length.  Oxyures  derebp 
from  ova  in  about  two  weeks  after  the  ingestion  of  the  latter.  Tie 
eggs  are  irregularly  ovoid,  about  yj^  in.  (0.05  mm.)  in  length,  and  teu*- 
cious  of  life.  By  the  time  the  embryos  have  reached  the  cecum,  rh^j 
are  sexually  mature,  and  when  the  female  arrives  in  the  rectum.  Id- 
mense  numbers  of  eggs  are  deposited  that  mature  into  ^reat  num^-^r^ 
of  worms,  the  latter  being  discharged  with  the  feces.  Sometimt-s  :Lt 
worms  crawl  out  of  the  anus. 

Infection  with  the  ova  may  take  place  through  water  and  f»  i 
(green,  uncooked  vegetables  and  fruit)  that  have  corae  in  contact  »::: 
the  hands  of  infected  persons.  Scratching  the  anus  will  permit  of  tb^ 
reception  of  oxyuris  eggs  under  the  finger-nails  (Zenker  and  Hrllt-r. 
and  in  careless,  ignorant,  and  uncleanly  persons  the  possibility  «»f  >ucii 
an  auto-  or  re-infection  should  be  recognized  and  avoi<led. 

Symptoms. — Pruritus  ani  (itching  of  the  anus),  sometimes  bumm: 
pain,  and  tenesmus,  with  restlessness  and  disturbed  sleep,  are  the  o-il- 
monest  symptoms  of  the  presence  of  this  parasite.  The  itchin<:  J 
always  worse  at  night,  and  may  be  paroxysmal.  An  herpetic  or  et-zen;- 
atous  eruption  artmnd  the  anus  should  arouse  suspicion,  particularij 
in  children,  of  the  presence  of  the  oxyuris  in  the  rectum,  and  it  a^ 
counts  for  the  intense  itehin^c  (Flint).  Anorexia  and  anemia,  rectii 
irritability,  and  '*  nervousness  *'  may  be  associated.  It  is  believe<l  tba: 
the  migration  of  the  worms  into  the  vagina  of  girls  may  set  up  pniritu* 
and  leukorrhea,  and  that  habits  of  masturbation  may  be  induced  in  l"'th 
girls  and  boys  by  the  sexual  irritation  caused  by  the  worm.  Inspection  *'f 
the  stools  will  reveal,  in  positive  cases,  the  whitish,  thread-like  parafitcs. 
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Diagnosis. — The  pruritus,  indicating  rectal  trouble,  will  direct  the 
physician's  attention  to  the  anus,  where  the  oxyures  may  be  seen ;  if 
not  found,  their  discovery  in  the  feces  or  the  discovery  of  the  eggs  by 
microscopic  examination  will  suffice. 

The  prognosis  is  good,  and  proper  treatment  is  always  effective. 

Treatment. — The  exhibition  of  anthelmintics  and  purgatives,  such  as 
recommended  for  destroying  and  removing  the  lumbricoid  worm,  may  be 
effective  against  seat-worms  also,  but  mainly  in  reaching  those  lodged  in 
the  bowel  above  the  rectum.  Attacking  the  oxyures  directly,  however, 
by  means  of  enemata  is  the  most  useful  and  rational  treatment. 

The  rectum  should  be  well  emptied  of  feces,  so  that  the  worms  may 
be  exposed  to  the  action  of  the  medicament  injected,  and  for  this  pur- 
pose enemata  of  cold  water,  either  simple  or  with  salt  or  soap,  may  be 
resorted  to.  Injections  containing  the  decoction  of  quassia  (1  or  2 
ounces — 32.0  to  64.0— of  the  powder  or  chips  to  the  pint — half  liter — 
of  water)  are  nearly  always  curative.  Other  useful  remedies  are  carbolic 
acid,  turpentine,  tannin,  vinegar,  camphor,  potassium  sulphid,  and  the 
oil  of  eucalyptus.  The  injections  should  be  repeated  once  or  twice  daily 
for  at  least  ten  days.  It  sometimes  happens  that  killing  the  worms  as 
directed  above  affords  only  temporary  relief.  The  reason  for  this  is 
obviously  to  be  found  in  the  fact  that  the  oxyuris  breeds  in  the  cecum, 
and  that  only  grown  forms  descend,  reaching  the  rectum. 

Rectal  irritation  may  be  allayed  by  injections  of  laudanum  and 
starch-water  (gtt.  iij-v  to  the  ounce — 32.0).  Anal  itching  is  often 
amenable  to  carbolized  vaselin,  applied  at  bed-time,  or  to  belladonna 
ointment,  or  the  following,  which  has  been  highly  recommended: 

^.  Hydrarg.  chloridi  mitis,  9ij  (2.592) ; 

Petrolati,  38s  (16.0). 

M.  et  ft.  ung. 
Sig. — Apply  at  bedtime. 

Ascaris  Alata. — This  is  another  name  for  the  ascaris  mystax,  a 
species  of  worm  found  in  the  intestines  of  the  dog  and  cat,  and  occa- 
sionally in  man.  It  is  a  slender  worm,  with  a  closely-rolled  spiral  tail 
and  a  wing-like  projection  on  either  side  of  the  head.  The  female  is 
about  6-7  centimeters  (2.7  inches),  the  male  about  4  centimeters  (1.75 
in.)  in  length.  Scarcely  ten  instances,  however,  have  been  recorded 
in  which  this  parasite  has  occurred  in  man. 

Trichocepnalus  Dispar  {ABcaris  trichiurd). — Natural  History. — 
This  worm  measures  about  four  or  five  centimeters  (2  inches)  in  length, 
and  is  characterized  by  the  very  slender,  hair-like  appearance  of  the 
anterior  two-thirds  of  its  body,  in  contrast  to  the  thick  posterior  por- 
tion, which  is  more  or  less  straight  and  blunt-pointed  in  the  female,  but 
rolled  into  a  spiral  in  the  male.  Its  particular  habitat  seems  to  be  the 
<;ecum,  though  sometimes  it  is  also  found  in  the  colon.  It  may  exist  in 
great  numbers.  Europeans  appear  to  be  infected  with  the  parasite 
more  commonly  than  Americans.  The  trichocephalus  has  been  found 
postmortem  in  many  subjects  dying  with  various  diseases,  as  typhoid 
fever  (Flint),  meningitis  (Barth),  profound  anemia  (Osier),  and  beri-beri. 

Propagation  is  effected  by  the  microscopic  eggs,  which  are  ovoid, 
hard,  nodular,  brownish,  and  about  0.05  mm.  (y|^  in.)  in  length. 


1238  ANIMAL  PARASITIC  DISEASES. 

Symptoms. — It  is  not  certain  that  the  parasite  causes  any  symptom, 
nor  even  that  it  aggravates  those  of  an  associated  disease  {vide  mpni 
When  occurring  in  great  numbers  the  possibility  of  fecal  accumaUtioB 
may  be  mentioned. 

The  diagnosis  may  be  made  by  microscopy.  The  ova  may  be  de- 
tected in  the  feces. 

The  prognosis  and  treatment  are  not  called  for. 

ANKYLOSTOMIASIS. 

Ankylostomum  Duodenale  {Dochmius  duodenalhy—M^iml 
History. — This  parasite  belongs  to  the  family  of  strongylidct  of  tkt 
nematoid  worms.  It  was  discovered  in  Milan,  in  1838,  by  DnbiiL 
The  length  of  the  female  is  from  8  to  18  mm.  (^  inch),  and  of  the  male 
from  6  to  10  mm.  (^  inch).  Its  body  is  thread-like,  with  a  conicu- 
shaped  head,  and  a  large,  bell-shaped  mouth  surrounded  by  a  hortj 
capsule,  and  possessing  four  hook-like  teeth,  ventrally  situated,  and  t«e 
smaller,  vertical  teeth  on  the  dorsal  side,  by  which  the  worm  fixes  itirf 
to  the  mucous  membrane.  A  bulbous-like  swelling  exists  at  the  tail  eM 
of  the  male  worm.  It  inhabits  the*  jejunum  and  duodenum.  Theegp 
are  found  in  muddy  water,  and  there  liberate  the  embryos.  These  «- 
velop  into  larvae,  which,  when  taken  into  the  human  bowel  throifl 
drinking-water  develop  into  mature  worms.  Since  the  ankylostomiik 
not  multiply  within  the  intestine,  '^  the  number  there  present  correspoftdi 
to  the  number  of  embryos  which  have  been  swallowed  "  (Flint). 

Pathology. — The  ankylostomum  is  nourished  by  the  blocxi  it  sotb 
from  the  intestinal  vessels.  It  is  found  postmortems  sometimef^.  intk 
mucous  or  even  submucous  coat,  rolled  up  in  a  little  blood-cavity.  E^ 
chymoses,  containing  a  central  opening  through  which  blood  can  «  if. 
are  the  usual  result  of  the  worm's  action.  Chronic  catarrhal  eutcriti' 
is  usually  associated.  Hypertrophic  dilatation  of  the  heart  is  seen  -juirf 
frequently,  and  the  blood  is  notably  deficient  in  corpuscular  richne>v 

Symptoms. — The  chief  symptom  of  the  condition  is  anemia  (st^ini* 
ary).  When  the  number  of  ankylostoma  embryos  introduced  int*i  r:* 
intestine  is  large,  the  anemia  may  develop  acutely ;  when  hut  a  fow  ir- 
introduced,  the  withdrawal  of  blood  is  more  gradual,  and  chronic  an»ii.:i 
develops.  I  think,  however,  it  may  be  safely  affirmed  that  the  autcjj 
is  not  wholly  due  to  blood-sucking.  In  some  cases  the  impoverishni-i: 
of  the  blood  has  been  so  profound  as  to  simulate  closely  a  pernio:- 1» 
anemia. 

This  parasite  has  been  found  to  be  the  cause  of  the  disease  kn«»i»DiJ 
'*  Egyptian  chlorosis,"  first  described  by  Griesinger.  Ankylostoniavj 
is  not  uncommon  in  tropical  countries  (Italy,  Brazil).  In  Italy  it  Li* 
been  termed  tunnel  or  rnountain  aneniin  ;  in  Belgium  it  is  kn<>«ii  »? 
brirk/nake/s  anemia  ;  again,  it  occurs  among  workers  in  cual-minr?— 
miner  s  caeheria.  In  this  country  it  is  rare,  though  alleged  t«»  Li^f 
been  seen  in  the  Southern  States.  The  importation  of  infected  Italii:- 
Hungarian,  and  Polish  laborers  may,  at  some  future  time.  cau>c  lit 
propagation  of  the  ankylostoma  parasite  in  the  United  States.  Tir 
anemia  of  ankylostomiasis  is  progressive,  and  it  is  noteworthy  that  n- 
or.ganic  cause  for  it  can  be  discovered.     There  may  be  in   adtiiti«>ii. 
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slight  gastro-intestiiial  disorder  (anorexia,  colicky  pains,  nausea  and 
vomiting,  and  constipation  alternating  with  diarrhea).  In  ca*4e&  marked 
by  no  acute  development  of  anemia  considerable  general  weakness, 
dyspnea  and  sometimes  dropsy  may  ensue.  The  areas  of  the  apical 
carfliac  impulse  and  of  cardiac  dulness  are  increased  downward  and 
laterally.  Various  murmurs — hemic — may  be  heard^  and  the  pulmonic 
sound  may  be  accentuated  {vide  Pernicious  iinemia^  p.  429). 

Diagnosis. — This  is  made  by  finding  the  eggs  or  mature  worms  in  the 
feces.  The  former  are  oval-shaped,  about  0.05  mm.  (^^  inch)  in 
length,  and  have  a  much  thinner  shell  than  the  ova  of  the  round-woim. 
They  do  not  segment  except  within  the  intestine.  In  any  case  of  pro- 
nounced aneuiia  in  which  the  cause  is  obscure  the  patient's  dejections 
should  be  carefully  examined  for  the  ankylostoma  parasite  or  its  ^gs. 
A  diagnosis  is  thus  easily  made. 

Dura^on. — ^The  disease  may  last  for  months  or  for  several  years. 

Prognosis. — If  left  untreated,  the  affection  may  end  fatally.  Intense 
anemia,  obstinate  diarrhea,  and  profound  nutritive  disturbances  consti- 
tute symptoms  of  grave  import.  Properly  treated,  the  prognosis  is 
quite  favorable.  A  spontaneous  cure  may  occur  in  some  cases,  by  either 
the  complete  evacuation  or  death  of  the  strongylus  worm. 

Treatment. — Prophi/laetie, — ^  Workmen  in  mines,  tunnels,  brick -yards, 
and  in  tropical  localities  especially,  should  be  warned  not  to  drink  the 
water  close  at  hand  without  previous  boiling  and  then  cooling  to  a 
wholesome  and  palatable  degree. 

Medmnal. — Anthelmintics  to  kill  the  ankylostoma  and  purgatives 
to  remove  it  from  the  intestine  are  indicated  as  for  other  intestinal 
parasites.  The  oleoresin  of  male  fern  in  A-  to  1-dram  (2.0-4.0)  doses, 
santonin^  and  thymol  are  very  useful  for  the  first  named  object.  A 
preparation  called  doliarina  is  much  used  in  Brazil,  and  is  composed 
of  the  juice  of  the  ficu^  doliaria^  iron  and  aromatics  (Flint). 

Ordinary  cathartics  or  enemata  may  be  needed  to  bring  away  the 
dead  parasites,  after  which  the  general  state  of  the  patient  should  be 
improved  by  the  use  of  highly  nourishing  food,  iron,  and  tonics* 


TEIOHINIASIB, 
{TrichinoM,} 

The  parasite  that  gives  rise  to  this  affection  is  the  tnekitia  »pralu. 

Natural  History. — The  mature  male  worm  is  0.8  to  1.5  mm.  (V* 
in.)  long  and  the  female  2  to  4  mm,  (TV--i-  in.).  The  head  is  pointed  and 
unarmed,  and  the  neck  is  long  and  more  slender  than  the  body,  which 
has  a  round  blunt  end.  The  worm  is  viviparous.  It  iuhabits  the  intes- 
tines of  such  animals  as  the  rat,  dog,  cat,  hog,  and  man. 

The  embryo  or  muscle  trichina  is  about  O.ti  to  1  mm.  {^  in.)  long,  and 
lies  coiled  up  in  a  spiral  form  within  an  ovoiil  capsule  in  the  surcolemma- 
sheath  of  muscle-fiber.  The  life-history  begina  with  the  larval  state  of 
the  trichina?  encj^sted  in  the  muscles.  When  this  flesh  is  eaten  by  another 
animal,  or  by  man,  the  larvoe  are  liberated  during  the  digestive  process. 
Passing  into  the  intestines,  they  reach  the  adult  stage  in  from  two  to  four 
days,  being  then  sexually  mature,  and  in  five  to  seven  days  more  they 
produce  hundreds  of  living  embryos. 
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The  intestinal  trichinae  become  fully  grown,  and  then  nsuaUy  die  ii 
from  four  to  five  weeks.  The  female  trichina  may  bring  forth  aeTcnl 
broods  of  embryos  during  her  life-period  in  the  intestine.  The  liriif 
embryos  leave  the  intestine  at  once,  and  invade  the  muscles  tkroi^ 
various  channels — principally  along  the  connective-tissue  routes — so  tint 
the  symptoms  of  muscular  irritation  develop  in  from  seven  to  ten  dm 
after  eating  the  trichinous  meat.  The  embryos  attain  to  maturity  (Itrnl 
form)  in  about  two  weeks  after  entering  the  muscular  tissues.  Their 
presence  causes  a  mechanical  irritation  that  results  in  the  formation  of  i 
fibrous  capsule  in  from  four  to  six  weeks.  Usually  but  a  single  wormt 
found  within  one  capsule,  though  occasionally  three  and  four  are  «tt. 
Leuckart  found  numbers  of  embryos  free  in  the  abdominal  cavitr  of  ii- 
fected  animals ;  they  have  also  been  found  in  the  mesentery.  Yhe  «- 
capsulated  trichinae  may  live  many  years  in  the  muscles,  and  cases  haw 
been  reported  in  which  infection  from  trichinous  meat  occurred  twentr  or 
even  thirty  years  before  the  living  trichinae  were  found  (Haber).  ^id 
increasing  age  the  capsules  become  thicker  and  may  be  the  seat  finalh 
of  calcareous  infiltration. 

Pathology. — The  diaphragm  is  most  thickly  infested  with  the  bml 
trichinae.  Next  in  order  are  such  trunk-muscles  as  the  intercostab  aid 
abdominals,  then  the  muscles  of  the  neck,  including  the  larynx,  head, 
eyes,  and  extremities.  Up  to  the  seventh  week  of  the  disease  the  inttf- 
tinal  trichinae  may  be  very  numerous,  as  many  as  a  dozen  being  found  it 
a  drop  of  intestinal  mucus.  There  may  be  some  intestinal  inflammanai 
(catarrh)  and  the  mesenteric  glands  may  also  be  swollen  and  appear  Hkt 
those  of  typhoid  fever.  In  cases  that  proved  fatal  during  Uie  sccoid 
month,  Cohnheim  noted  an  abundance  of  fat  in  the  liver,  a  granalaritatt 
of  the  renal  epithelium  and  of  the  heart-muscle,  broncho-pneumonic  aim 
(occasionally),  and  hypostatic  pneumonia  (frequently).  Microscopieanr, 
the  muscles  show  "the  changes  characteristic  of  acute  myositis"  iFiti' 
after  the  fifth  week.  The  trichinous  cysts  in  the  muscles  may  ht  *«b 
with  the  naked  eye  as  small,  grayish-white,  opaque,  "  oat-shapetl  "  speck*, 
longitudinally  disposed  in  the  meat-fibers. 

Sonrces  of  the  Trichina. — The  trichina  was  first  found  in  jwrk- 
the  usual  source  of  trichiniasis  in  man — by  the  late  Joseph  Leiily.  I: 
should  be  noted  tliat  some  individuals  may  be  dangerously  infested  ii:: 
trichinie  and  yet  give  no  symptomatic  evidence  of  the  presence  ^f  ihr 
parasite.  Recent  investigations  show  that  the  live  trichinse  may  be  fiHia: 
in  the  fatty  as  well  as  the  fleshy  portion  of  pork.  The  pig  is  infested  t; 
eating  trichinous  rats,  trichinous  pork,  or  possibly  human  or  porcinvM- 
crement  containing  the  embryos  of  propagating  intestinal  trichinae.  The 
rat  may  be  the  original  host  of  the  parasites,  or  it  may  itself  becomtf  ifr 
fected  by  older  rodents  eating  their  fellows,  or  by  eating  trichinciu<  pock 
or  human  or  porcine  excrement  voided  during  the  stage  of  iutestioii 
infection. 

As  to  the  frequency  of  the  infection  of  hogs,  it  may  be  said  that  alxwt 
2  per  cent,  were  found  to  be  trichinous,  according  to  Salmon's  report 
(1884),  of  nearly  three  hundred  thousand  examinations  of  American  pork. 
Other  examinations,  however,  show  a  variation  of  infection  of  from  .*^ 
to  6  per  cent,  of  hogs.  In  Prussia,  according  to  Eulenberg's  statistid. 
the  ratio  is  decidedly  less  varying — from  1  to  2160  hogs  (1876)  to  1  IP 
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1817  (1889).  According  to  Osier,  '*the  dissecting-room  and  poetmortem 
statistics  show  that  from  one-half  to  two  per  cent,  of  all  bodies  contain 
trichirite." 

Of  conrse,  man,  as  a  rule,  becomes  infected  by  eating  raw  or  partially 
cooked  pork  containing  living  muscle-triciunae  (larv^).  The  hiibit  of 
indulging  in  raw  ham  and  sausages,  so  common  among  the  Germans  of 
Prussia  (particularly  during  pic-nics)  and  in  some  parts  of  the  United 
States  where  German  immigrants  have  settled  in  large  numbers,  explains 
the  comparative  frequency  of  this  parasitic  disease  in  such  localities. 
Trichiniasis  has  occurred  in  epidemic  form  in  North  Germany,  France, 
Spain,  Russia,  the  Scandinavian  countries,  and  in  several  of  the  north- 
western United  States. 

Symptoms. — The  fact  that  the  postmortem  examination  often  reveals 
the  presence  of  muscle-trichinte,  whereas  no  history  of  trichiniasis  or  of 
any  disease  resembling  it  has  been  obtainable,  shows  that  one  may  eat 
trichinous  pork  containing  a  small  number  of  lurvie  without  the  develop- 
ment of  any  symptoms.  It  is  to  be  recollected  that  to  the  migration  of 
the  parasites  the  principal  symptoms  of  trichinosis  are  due. 

In  well-marked  cases  of  infection  gastro-intcstinal  disturbances  appear 
on  the  second  or  third  day  after  the  ingestion  of  the  infected  meat.  Vom- 
iting, diarrhea,  and  colicky  pains  in  the  abdomen  may  be  present.  The 
diarrhea  sometimes  takes  on  the  characteristics  of  a  choleraic  attack  or 
may  be  followed  by  obstinate  constipation. 

Extreme  ^'muscular  weariness"  and  bodily  fatigue  often  occur  for 
several  days  before  the  embryonic  parasites  can  have  begun  to  wander 
into  the  muscles.  On  about  the  tenth  to  the  tifteeoth  day,  when  migra- 
tion usually  commences,  chills,  followed  by  a  temperature  of  l(n,5°  to 
104°  (38,6°  to  40'^  C.)  and  marked  myositis,  come  on.  The  muscles  are 
stiff,  tense,  painful  on  pressure  and  motion,  and  somewhat  swollen.  The 
flexors  of  the  extremities  are  particularly  sore  and  often  firmly  contracted, 
causing  the  knees  and  elbows  to  be  acutely  bent.  Mastication,  deglu- 
tition, and  phonation  may  be  difficult  and  painful  because  of  the  involve- 
ment of  the  muscles  of  the  jaws,  pharynx,  and  larynx.  Intense  and 
distressing  dyspnea  is  freijuent  on  account  of  the  involvement  of  the  ilia- 
phragm  and  intestinal  muscles.  The  temperature  shows  marked  remis- 
sions in  most  cases,  and  may  even  be  subnormal.  The  fever  \wiU  from 
three  to  seven  weeks.     The  pulse  varies  with  the  tetni»erature. 

Edema  is  characteristic  in  nearly  all  of  the  cases.  It  appears  on 
about  the  seventh  day  after  the  infection,  and  begins  in  the  face,  usually 
being  noted  first  in  the  eyelids,  and  extending  thence  to  the  extremities 
and  tnink  during  the  height  of  the  muscular  symptoms.  It  may  last  ibr 
several  days,  then  disappear  for  several  days  nr  a  week,  and  rt^appear. 
Ascites  even  has  been  observed.  Edema  of  the  larynx  and  bronchial 
catarrh,  the  latter  rarely  leadiug  to  broticho-pTteumonia,  may  also  super- 
vene and  add  to  the  gravity  of  the  dyspnea.  Profuse  sweating  may  last 
for  several  weeks.  Miliaria,  urticaria*  acne,  furunculosis,  herpes,  and 
pruritus  may  occur  as  skin-manifestations.  Insomnia,  headache,  a  tempo- 
rary loss  of  the  tentlon-reflexes,  and  dilatation  of  the  pupils  (Rupprecht) 
have  been  noted  among  the  nervous  symptoms.  Prolonged  cases  show  a 
marked  degree  of  emaciation  and  anemia. 

Complications,  as  a  typhoid  state,  hypostatic  pneumonia,  and  pleurisy 
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may  appear.  Albumin,  with  casts,  and  occasionally  red  and  white  cor- 
puscles are  found  in  the  urine. 

Recovery  is  effected  in  mild  cases  within  two  weeks ;  in  the  serert 
cases  of  infection  from  six  weeks  to  several  months  may  be  occapied 
before  convalescence  begins. 

Diagnosis. — The  following  symptoms  are  regarded  as  pathogno- 
monic :  sudden  swelling  of  the  face,  coming  on  after  the  patient  hai 
suffered  for  several  days  (rom  muscular  soreness ;  loss  of  appetite,  fercr. 
and  profuse  sweats  (Bdhler) ;  painful,  tender,  and  ^^  rubber-like  **  hirt- 
ness  of  the  muscles,  with  difficulty  in  movement;  semiflexed  extremities; 
gastro-intestinal  catarrh,  with  a  red,  dry,  coated  tongae ;  dyspnea,  diir- 
rhea,  and  edema  of  the  extremities  following  the  subsidence  of  that  fin: 
noticed  in  the  face.  Friedreich  also  emphasizes  the  hoarseness  dnew 
invasion  of  the  laryngeal  muscles. 

Meat'  and  Bausage-poisoning  may  be  distinguished  from  trichiniaiii 
by  the  more  rapid  course  of  the  former,  and  by  the  dry  throat  and  skin. 
jaundice,  visual  disturbances,  more  marked  gastro-enteritis,  and  theib- 
sence  of  edema  and  muscular  symptoms. 

Direct  examination  of  the  passages  and  of  the  muscles  may  be  resorted 
to.  The  discovery  of  the  parasites  in  the  pork  a  portion  of  which  hai 
been  eaten  by  the  sick  of  course  establishes  the  diagnosis.  A  Iow-poY«r 
microscope  should  be  used  to  examine  the  intestinal  mucus  for  the  trichins. 
Light  purgation  should  precede  this  endeavor.  Harpooning  such  miisck» 
as  the  biceps  for  the  purpose  of  removing  some  muscle-fiber,  or  directh 
incising  a  small  portion  under  Schleich*s  method  of  infiltration-anei- 
thesia,  may  permit  of  a  positive  diagnosis  in  some  cases. 

Acute  rheumatism^  cholera^  typhoid  fever^  and  acute  polymyotkit 
(pseudo-trichiniasis)  may  at  times  resemble  trichiniasis.  Epidemics  of 
the  parasitic  disease  are  more  readily  diagnosed  than  an  isolated  case. 

Progfnosis* — This  depends  upon  the  number  of  parasites  invest*-: 
with  the  infected  meat  or  sausage,  and  upon  the  number  of  embryii?  prn- 
erated  in  the  intestines  by  the  matured  worms.  Marked  early  diarrhea 
is  favorable.  The  prognosis  should  be  guarded,  however,  in  ail  cas^e*.  i* 
the  mortality-rate  may  range  from  5  to  3o  per  cent.  Death,  too,  Mftt-n 
occurs  as  late  as  from  the  fourth  to  the  sixth  week. 

Treatment. — Prophylaxis  is  of  supreme  importance,  both  as  to  the 
infection  of  the  hog  and  the  danger  of  eating  infected  pork.  Care  shuali 
be  exercised  in  the  feeding  of  swine,  and  the  destruction  of  rats  shcdi 
be  made  as  complete  as  possible  in  and  about  the  styes.  Pig-ex cremtrct 
should  be  remove<l  and  burned,  and  feeding  with  milk,  bran,  grain.  iD-i 
vegetables  shouM  be  forced  upon  all  keepers  of  swine. 

Rigid  inspection  of  the  meat-supply,  as  is  done  in  Germany,  shouli 
be  carried  out  by  sanitary  officers  employed  by  the  government.  It  :> 
held  to  be  an  impracticable  measure  where  immense  quantities  of  mrt: 
are  handled  daily  to  examine  microscopically  simply  a  minute  fragmmt 
of  pork  taken  from  each  hog  slaughtered.  Decidedly  the  safest  and 
most  efficient  way  to  prevent  trichinosis  is  to  thoroughly  salt,  smoke,  and 
cook  the  pork  that  is  to  be  used.  Roasting  should  be  particularly  wril 
done,  in  order  that  the  heat  may  effectively  reach  the  central  portionf  of 
the  meat.     Putrefaction  does  not  kill  the  parasites. 

The  treatment  of  those  who  have  eaten  trichinous  meat  ahoold  be  hj 
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a  prompt  evacuation  of  the  bowel,  t^specially  witbiii  the  first  twenty- four 
hours,  a8  after  the  embryo  young  have  been  brought  forth  and  have 
passed  into  the  muscles  no  known  treatment  is  successful  in  attacking 
them.  Calomel  m  one  of  the  best  drugs,  and  active  purgation  usually 
follows  its  use  in  large  doses,  succeeded  by  salines ;  rhubarb,  senna,  sul- 
phur, aloin,  and  large  doses  of  oil  or  glycerin  may  also  be  tried.  In 
combination  with  the  purgatives  some  anthelmintic  (male  fern,  santonin, 
thymol)  should  be  used.  The  encysted  or  larval  parasites  are  not  acces- 
sible to  treatment,  although  picric  acid  has  been  recommended.  The 
symptoms  to  be  met  are  the  great  muscular  pains,  insomnia,  and  weak- 
ness, which  is  often  severe  in  protracted  cases.  Prolonged  hot  baths, 
anodyne  embrocations,  with  hypodermics  occasionally,  may  prove  useful 
for  the  first ;  bromids,  chloralamid,  and  the  like  for  the  second  symptom  ; 
and  a  concentrated  liquiil  diet,  strychnin,  peptonoids,  and  the  like  for  the 
last*  Massage,  electricity,  and  stimulating  applications,  as  chloroform 
liniment,  may  be  required  during  convalescence  and  for  some  time  there- 
after to  combat  the  muscular  wealcness,  soreness,  and  stiffness. 


FILABIASI8. 
(FHaria  Sangitinis  Homini*.) 

There  are  several  varieties  of  filar i?e  that  may  be  found  in  human 
blood.  The  two  principal  ones  are  thefilaria  mngutnk  homimit  nortunm 
and  Jtlaria  sanguitm  homltm  dhtrna.  The  first  is  a  white,  opaline, 
threaddike  worm,  tapering  toward  the  ends,  which  latter,  however,  are 
blunt.  The  male  is  83  mm,  (8.2  inches)  long ;  the  female  155  mm. 
(6.1  inches).  The  second  worm  is  known  only  in  embryonic  form,  and 
is  distinguished  by  granulations  in  the  axis  of  the  body.  Manson  found 
them  in  the  blood  of  Congo  negroes,  but  only  during  the  daytime.  On  the 
other  hand,  the  nocturnal  filaria  is  found  only  at  night,  or,  if  the  host  be 
either  by  habit,  necessity,  or  choice,  a  day-sleeper,  during  this  time, 
showing,  then,  that  there  is  some  condition  of  the  body  during  (|uietude 
that  is  conducive  to  the  appearance  of  the  filaria  in  the  blood  (blood  and 
chyle  flow,  Granville).  This  **  filarial  periodicity  "  is  a  curious  and  strik- 
ing characteristic  of  these  parasites. 

The  embryos  are  produced  by  the  female  in  great  numbers,  and  are  so 
small  that  they  readily  pass  through  the  capillaries.  Acci)rding  to  Man- 
son,  who,  in  1877,  found  the  larvae  of  filaria  sanguinis  hominis  in  the 
stomach  of  a  female  mosquito,  it  is  probable  that  after  filling  itself  with 
the  blood  of  an  infested  man  during  sleep,  the  mosquito  seeks  stagnant 
water,  dies,  and  the  larvae  are  set  free.  In  this  way  it  may  happen  that 
man  takes  in  the  embiyos  through  the  drinking-water.  They  find  a 
permanent  seat  in  the  lymphatics  of  the  human  host,  mature,  and  bring 
forth  young,  which  may  again  infest  the  blood  by  passing  through  the 
lymph-ducts  into  the  thoracic  duct  and  general  circulation. 

The  geographic  distribution  of  the  filaria  ia  limited  mainly  to  the 
tropics  and  sub- tropica.  Filariasis  is  most  common  in  Brazil,  the  West 
Indies,  Mexico,  the  Southern  States,  Southern  China,  India,  Egypt,  a 
part  of  Australia,  and  the  southern  Pacific  islands,  where  it  is  quite 
endemic. 

The  syBiptoms  of  filariasis  are  in  abeyance  until  some  obstruction 


Pig.  77.'Tbe  movemetit  of  aiiltiKlt*  fllfiria  flurlnAaiifrie*  Fkj.   78.<-^FUfUl*    alltv 

car  1  .     ikaiMlfto 


found  fiUiriae  in  21;   14  specimens  came  fmui  patienU  nr 

and  only  1  showed  filarite.     This  latter  fact,  he  explains,  \ 

since,  in  ortler  to  give  rise  to  elephantiasis  (due  to  an  iiifarctioo'of  t^ 

lymphatic  glands  connected  with  the  diseased  area**),   r*       ■■  ^ 

must  lie  on  the  distal  side  of  the  glands,  which  make^  it  ir 

young  filarii^  to  pass  into  the  general  circulation.     *'  Th» 

least  likely,  in  a  filarial  district,  U*  huve  filariic  in  bis  bh 

the  subject  nf  elephantiiisij*,"  ' 

Hematochyluria  and  Ohylurm. — Tlie  patient  passes  n   t«t..f^ 
milky  urine,  occasionally  bhwdy,  with  a  clotty  sedimenr 
intern)ittent.  and   normal   urine  rnsiy  be   paa^ed   for  many    ut:t 
chyluria  or  hematochyluria  reappears.     There  may  be  at  fh^  ^nt 
slight  degree  of  polyuria.      Under  the  microseope,  fai  gr  nc. 

and  red  corpuscles  are  seen.     The  lively,  wriggling  erol  _.  -uriat 

also  be  discovered  in  the  urine,  as  well  as  in  the  blood  at  nigbl. 
is  a   dilatAtion    of   the  lymph-vessels   in   the  kiiloeys  n*  —  -  -  »- 
tubules,  and  in  the  abdominal  lymph -plexuses.    Somctim 
irritation  and  straining  iluring  unnatmn  may  be  cJiascd 
to  pass  chylous  hloo<l-clots.      The  thoracic  duct  above  tb-- 
been  found  impervious  (Stepben  Mackenzie) 

*  liritiMh  Mfd.  Jour.,  June  t  18M. 
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Lymph-Bcrotiun  and  lymph-vnlya  have  been  caused  by  the  filarise.  The 
parts  are  greatly  swollen,  thickened,  and  contain  distended  lymphatics 
filled  with  a  turbid  and  either  milk-white,  salmon-colored,  or  blood-red 
coagulable  liquid  that  is  discharged  upon  puncturing  the  varices.  The 
filaria  is  not  always  found  in  the  exuded  lymph.  The  inguinal  and 
femoral  regions  are  often  enlarged  and  doughy.  An  erysipelatous  inflam- 
mation of  the  parts  is  not  infrequent  in  these  cases,  and  may  be  ushered 
in  by  a  chill  and  high  fever,  lasting  a  day  or  two,  and  ending  with  a  pro- 
fuse sweat. 

The  filarise  have  also  been  found  in  a  case  of  ascites  (Winckel),  in  one 
of  hemoptysis  (Yamane,  Japan),  and,  by  the  same  observer,  they  were 
found  in  the  feces  (chylous  diarrhea). 

Treatment* — Prophylaxis  in  regard  to  the  drinking-water  is  essen-  * 
tial  in  order  to  avoid  filariasis.  Filtering,  boiling,  and  storing  the  water 
in  mosquito-proof  receptacles  is  sufficient.  Thymol  in  from  1-  to  5-grain 
(0.0648-0.324)  doses,  given  for  from  two  to  eight  weeks,  has  caused  the 
disappearance  of  the  larval  filariae  in  several  cases.  Methylene-blue 
appears  also  to  have  produced  a  cure  in  a  case  of  chyluria  reported  by 
Flint,  although  Laveran  and  Henry  believe  that  it  is  of  little  value. 
The  latter  states  that  he  has  ^^  given  this  drug  in  lareer  doses  than  were 
used  in  the  case  reported  by  Flint,  and  for  a  much  longer  period,  with- 
out the  slightest  elTect  upon  the  parasite.'*^  The  adult  filaria  seems  to  be 
beyond  the  reach  of  any  known  medication  that  will  not  prove  dangerous, 
either  directly  or  indirectly,  to  its  human  host. 

DRACONTIASI8. 
(Gumea-worm  Disease.) 

The  parasite  is  the  filaria  or  dracunculus  medinensis  or  persarunij 
common  in  the  tropics  of  Asia,  Africa,  and  America.  It  is  only  recently 
that  the  male  guinea-worm  has  been  found.  It  is  usually  solitary,  and 
measures  from  50  to  100  cm.  (20  to  40  in.)  in  length  and  about  2  mm. 
(iV  ^^')  ^^  diameter.  It  is  cylindric,  whitish,  with  blunt  papillated  head, 
and  a  sharp,  curved  tail.  The  body  is  nearly  filled  by  the  uterus,  which 
contains  innumerable  embryos.  The  live  young  dracunculus  escapes 
from  the  intestines  of  an  infested  man,  ox,  horse,  dog,  or  jackal,  entei*s 
the  body  of  a  cyclops  or  small  cray-fish,  and  there  becomes  a  fully-devel- 
oped larva.  It  is  then  taken  into  the  stomach  and  intestines  of  man 
through  the  contaminated  drinking-water.  The  female  enters  the  intes- 
tines by  way  of  the  mesentery,  and  the  male  worm,  after  fulfilling  its 
sexual  functions  there,  probably  dies,  while  the  female  brings  forth  its 
young,  which  pass  into  the  connective  tissues  of  its  human  host.  The 
worm  has  an  inexplicable  affinity  for  the  subcutaneous  and  intermuscular 
tissues  of  the  feet  and  legs,  where  it  attains  full  development. 

Symptoms* — Wherever  the  parasite  is  situated,  it  may  often  be  felt 
coiled  up  under  the  skin,  which  at  that  point  becomes  red,  sore,  and  fluc- 
tuating like  an  abscess.  When  opened,  either  surgically  or  naturally  by 
the  worm,  the  head  appears  through  the  aperture.  The  favorite  spot  for 
perforation  is  the  dorsum  of  the  foot,  though  sometimes  it  extrudas  from 

»  Med.  Nev9,  May  2,  1896. 
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the  legs,  occasionally  from  the  thighs,  and  very  rarely  from  the  thoru 
and  abdomen. 

Treatment. — Prophylaxis  in  regard  to  the  drinking-water  and  is  to 
bathing  where  the  intermediary  host  of  the  dracunculus — the  cydoj*— 
has  its  habitat  is  essential  for  safety. 

The  active  treatment  embraces  the  surgical  measures  necessary  to  re- 
move the  worm  entire  and  to  promote  the  healing  of  the  irritated  tisnci 
The  burrow  should  be  opened,  and  the  worm  gradually  coiled  around  i 
quill  or  a  smooth,  cylindric  piece  of  wood  until  it  can  be  urithdrawn  «itir 
out  being  torn  and  allowing  any  embryos  to  escape  into  the  tissues.  Rod 
claims  that  after  incision  the  application  of  compresses  of  carbolic  leii 
(1  to  15)  over  the  wound  causes  the  worm  to  be  removed  in  two  or  tkw 
'  days.  Native  Indian  physicians  commend  highly  the  local  application  of 
the  leaves  of  the  ^'  amarpattee  *'  plant.  Asafetida  and  sulphur  have  bea 
recommended  internally,  but  without  any  definite  result. 


OTHBB  FIIiABLa. 

Among  other  filarise  that  have  been  found  in  man  are  the  foUowisf : 
Thejilaria  immitis^  which  causes  hematuria  and  has  been  found  in  the  por- 
tal vein,  whilst  the  ova  were  discovered  in  the  ureteral  and  vesical  walk: 
filaria  labialis^  found  in  a  lip  pustule ;  filaria  lentis,  found  in  a  catinct: 
filaria  trachealis  and  bronchialts,  seen  in  the  trachea,  broncbiolea,  ui 
lungs ;  filaria  hominis  oriB^  observed  by  Leidy  in  the  mouth  of  a  child; 
filaria  loa^  noticed  in  the  tropics  among  negroes,  its  habitat  being  beneiik 
the  conjunctiva. 

OTHER  AND  UNCOMMON  NEMATODES. 

Eostrongylus  Gigas. — This  parasite  is  exceedingly  rare  in  man.  ^-at 
has  been  found  in  many  of  the  carnivora  and  in  some  herbivora.  I:  .? 
supposed  that  fish  act  as  the  intermediate  host  for  the  larvae.  The  i^-rt 
is  enormous  in  size,  the  female  being  from  25  to  100  cm.  (10  to  4M  m. 
in  length  and  from  5  to  12  mm.  (J  to  \  in.)  long.  It  is  a  red,  cvlin-int: 
parasite  with  blunt-pointed  ends.  Its  most  common  seat  is  the*ki«inty. 
which  it  may  destroy,  causing  hematuria  and,  perhaps,  the  presence  '^f  :L< 
eustron<;vlus  ova. 

Strongylus  paradoxus  has  been  found  in  the  respiratory  organs  of  :k 
pig  and  in  the  dejecta  of  a  pork-<lealer. 

Anguillula  stercoralis  or  intestinalis  occurs  in  the  stools  of  certxt 
tropical  endemic  diarrheas.  The  parasites  are  oviparous,  an<l  the  ejs^ 
may  be  taken  through  the  drinking-water.  They  have  been  found  in  the 
biliary  and  pancreatic  ducts,  as  well  as  in  various  parts  of  the  inte^tinri 
Boiling  the  water  as  a  prophylactic  measure  and  the  administration  of 
thymol  or  male-fern  are  to  be  recommended. 

Echinorhsmcus  gigas  belongs  to  the  Ai*anthocephala  (thom-heatM 
worm.s)  and  infests  the  intestines  of  the  pig.  The  larval  host  is  tie 
cockchafer  or  floral  beetle  grub.  In  the  only  case  reported,  that  of  i 
boy  (Lambl).  a  small  echinorhyncus  was  found  in  the  intestines. 

Echinorhsmcus  moniliformis  occurs  in  rats,  and  one  case,  that  of  a 
Sicilian,  has  been  reported  by  Calandruccio,  in  which  the  ova 


ECHINOCOCCUS  DISEASE.  1247 

in  the  feces.     The  larval  host  is  probably  the  Blaps  micronata.     The 
ethereal  extract  of  male-fern  causes  the  expulsion  of  the  parasite. 


OESTODES. 

BCHINOCOCCUS  DISEASE. 
(Hydatid  or  Bladder-voorm  Disease,) 

The  taenia  echinococcus  is  also  called  tcenia  nana  by  Van  Beneden,  but 
should  not  be  confounded  with  the  tenia  nana  of  v.  Siebold,  a  brief  de- 
scription of  which  follows  this  article.  It  is  the  smallest  tape-worm  of 
our  domestic  animals,  and  lives  between  the  villi  in  the  small  intestine, 
especially  in  the  larger  breeds  of  dogs,  as  the  mastilT  and  Newfoundland. 
It  has  a  length  of  from  4  to  9  mm.  {^  to  ^  in.),  and  consists  of  only  three 
or  four  sections,  the  last  one  of  which  is  mature.  The  rostellum  project- 
ing from  the  small  head  has  thirty  or  forty  booklets  arranged  in  a  double 
row.  Hundreds  and  sometimes  thousands  of  eggs  are  contained  in  the 
mature  segment.  The  intermediary  hosts  for  the  larvae  are  rarely  man, 
the  horse,  and  the  sheep,  and  more  often  the  hog  and  ox. 

I/ife  History. — The  ova,  embryos,  or  the  proglottides  even,  of  the 
adult  tenia  are  voided  by  the  do^,  and  in  various  ways,  to  be  pointed  out 
later,  are  ingested  by  man.  The  dog  first  becomes  infected  by  eating 
the  bladders  or  echinococcus  cysts  of  some  animal  that  harbors  the  larval 
form  of  the  tenia,  and  the  matured  teniae  appear  in  from  eight  to  ten 
weeks.  The  liberated  six-hooked  embryos  burrow  through  the  intestinal 
wall  or  enter  the  portal  vein ;  they  then  pass  into  the  solid  viscera,  as  the 
liver,  into  the  peritoneal  cavity,  the  muscles,  lungs,  brain,  etc.  There 
they  develop  into  the  larval  form  and  cause  the  formation  of  hydatid  or 
echinococcus  cysts.     During  the  latter  process  the  booklets  disappear. 

In  the  development  of  echinococcus  cysts,  about  four  weeks  after  the 
ingestion  of  the  bladder-worm  eggs,  small  nodules  appear,  about  1  mm. 
(^  in.)  in  size.  In  about  five  months  the  cyst-walls  consist  of  two 
layers,  an  external  layer  and  an  inner,  granular,  parenchymatous  layer 
(or  endocyst),  containing  a  clear  liquid.  As  the  reaction  to  the  irritation 
caused  bv  the  parasite  and  its  cyst  increases,  a  fibrous  investment  forms 
around  them.  At  this  time,  also,  small  daughter-cysts,  or  vesicular  buds, 
form  the  minor  granular  layer  of  the  mother-cyst,  and  contain  the  heads 
of  the  larvae.  They  are  soon  set  free,  and  may  themselves  give  rise  to 
other  or  granddaughter-cysts  in  a  similar  way.  These  really  become  the 
breeding  capsules  of  little  cellular  outgrowths  that  form  the  scolices  or 
heads  of  future  teniae.  They  show  the  four  sucking  disks  and  a  circle  of 
booklets.  Each  scolex,  when  taken  into  the  intestine  of  the  dog,  de- 
velops into  an  adult  bladder-worm  or  taenia  echinococcus.  This  endogenous 
mode  of  cystic  growth  is  common  in  man  (JF.  hydatidosus) ;  but  in  some 
of  the  lower  animals,  and  rarely  in  roan,  the  daughter-  and  grand- 
daughter-cysts may  develop  between  the  two  layers  of  the  primary  or 
mother-cyst,  and  then  extrude  (exogenous  variety ;  JS.  granuloausy  A 
third   variety   is   the  multilocular   echinococcus   (E.  alveolaris.  Buhl), 
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affecting  principally  the  liver.  A  large,  hard  tumor  is  seen  that  on  se^ 
tion  shows  a  firm  connective-tissue  framework  surrounding  alveoli  that 
average  a  small  pea  in  size.  These  alveoli  contain  small  echinococcv 
cysts  with  thick,  laminated  walls.  They  may  contain  scolices  or  booklets, 
and  sometimes  they  are  quite  sterile.  The  echinococci  may  be  sitoatcj 
in  the  lymph-channels  and  bile-ducts  (Zenker). 

The  pure  hydatid  fluid  is  colorless,  o<lorless,  limpid,  neatral  in  reactioa. 
and  has  a  specific  gravity  of  1005  to  1012.  About  96  to  98  per  cent,  b 
water,  and  sodium  chlorid,  carbonate,  and  sulphate,  traces  of  »ogar 
(dextrose),  and  uric  acid  are  found  among  the  constituents. 

Among  the  changes  that  an  echinococcus  cyst  may  undergo  the  mb- 
monest  is  that  of  the  death  of  the  echinococci^  as  from  diminished  nov- 
ishment  due  to  intense  proliferation  of  daughter-  and  granddao^ter- 
cysts.  The  contents  become  thickened,  putty-like,  or  granular,  and  ewi 
calcified.  Remnants  of  these  obsolete  cysts,  such  as  the  chitinoos  nb- 
stance  of  the  old  and  outer  wall-layer  and  booklets,  may  be  foond. 
Traumatism  or  chemical  irritation  may  also  cause  the  death  of  tke 
echinococcus  and  obliteration  of  the  cysts.  Sometimes  rupture  of  tk 
cyst  occurs,  with  serious  consequences  to  the  patient;  on  the  perite- 
neum  daughter-cysts  or  free  scolices  may  be  disseminated  and  grow.  Ur 
perforation  into  the  respiratory,  digestive,  or  urinary  tracts  and  dit- 
charge  of  daughter-cysts  and  hydatid  fluid  may  take  place.  Lastly,  #r^ 
puration  and  the  formation  of  large  hepatic  abscesses  may  ensue,  eithd 
spontaneously  or  on  account  of  septic  instruments  used  for  tapping  tk 
cysts. 

Stiology.  — Carelessness  in  the  feeding  and  the  keeping  of  dogs  ii 
the  primary  source  of  hydatid  disease,  and  the  preparing  of  food  where 
dogs  are  allowed  to  roam  about,  to  be  petted,  and  so  on,  accounts  for  the 
majority  of  cases.  Females  are  more  often  affected  than  males,  and  chil- 
dren and  young  adults  seem  to  be  oftener  affected  than  those  oldrr  ;a 
years. 

As  regards  the  geographic  distribution^  echinococcus  disease  previiL* 
most  extensively  in  Iceland,  where  man  and  dog  live  closely  totfetlitr. 
In  Australia,  also,  many  persons  are  affected.  It  is  not  so  common  it 
Europe,  Asia,  or  Africa,  and  in  America  it  is  rare. 

Organs  Affected. — The  tenia  echinococcus  has  an  undoubted  pi^i>- 
lection  for  the  liver.  Next  in  order  of  frequency  are  the  lungs,  lu:*:^ 
tines,  perhaps  the  urinary  organs,  brain,  and  spinal  cord.  The  sph-t-:.. 
bones,  muscles,  the  heart,  and  blood-vessels  are  involved  with  unct-na-n 
frecjuency. 

S3miptoms. — Hydatids  of  the  Liver. — Unless  the  cystic  tumors  cf»m- 
press  the  portal  area  or  the  biliary  passages,  or  invade  the  neighboring 
viscera,  subjective  symptoms  may  be  entirely  wanting.  Not  infre<|ueDtlT 
echinococcus  sacs,  ])artly  calcified,  have  been  found  postmortem^  not 
having  produced  any  symptoms  during  life.  Gradual  but  progresMve 
loss  of  flesh  and  strength  with  the  presence  of  a  fluctuating  tumor  naf 
be  the  only  symptoms  present  until  late  in  the  disease.  If  the  CTi» 
attain  a  large  size,  a  sensation  of  dragging,  and  of  pain  even,  is  mBt 
present ;  as  a  rule,  however,  pain  is  absent  throughout  the  coarse  of  iImi 
disease.  If  the  tumor  <lisplaces  the  diaphragm  upward  and 
the  lung,  cough  and  dyspnea  result.     In  some  cases  the  sac  hM  WWf 
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into  the  bronchi,  and  given  rise  to  cough  and  to  expectoration  of  the 
fluid  and  vesicles. 

If  the  portal  veins  and  bile-duct  are  compressed,  splenic  enlargement 
from  passive  congestion,  ascites,  and  jaundice  will  occur,  these  symptoms 
being  more  common  when  the  cysts  are  multilocular.  Rupture  may 
occur  into  the  intestines  (colon),  into  the  pleura  or  pericardium,  causing 
pyothorax  or  pyo-pericardium,  or  into  the  inferior  vena  cava,  causing 
fatal  pulmonary  embolism. 

Fever  is  usually  absent  throughout,  unless  the  contents  of  the  sac 
become  converted  into  an  abscess ;  then  rigors  or  chills,  fever  (hectic  in 
type),  and  sweatings  occur,  with  jaundice  (more  or  less  intense)  and  rapid 
emaciation. 

Not  infrequently  the  cyst-wall  becomes  partly  calcified  and  the  con- 
tents are  reabsorbed,  with  an  entire  absence  of  symptoms,  the  patient 
dying  in  after  years  of  some  intercurrent  disease. 

When  rupture  occurs,  unless  the  contents  be  evacuated  through  the 
respiratory  or  alimentary  tract  or  externally,  symptoms  of  collapse 
develop  and  are  followed  by  death. 

The  physical  signs  give  on  inspectian  fulness  or  bulging  in  the  right 
hypochondriac  region,  especially  if  the  cyst  be  single,  of  large  size,  and 
situated  anteriorly. 

Palpation  confirms  inspection  and  shows  a  fluctuating  mass  or  masses. 
A  trembling  impulse  is  felt  sometimes  on  deep  palpation,  aided  by  li^ht 
percussion  over  the  opposite  side  of  the  cyst,  constituting  the  so-called 
**  hydatid  thrill.'*  This  sign  cannot  always  be  elicited,  but  when  present 
is  pathognomonic  of  the  disease.  The  remainder  of  the  liver  shows  uni- 
form enlargement.  The  spleen  is  often  palpably  increased  in  size  from 
passive  congestion. 

Percussion  reveals,  in  addition  to  the  hydatid  fremitus,  an  increased 
area  of  dulness  to  the  left  or  posteriorly,  depending  on  the  location  and 
extent  of  the  growths.  If  the  left  lobe  be  involved,  the  line  of  flatness 
may  extend  across  the  sternum  to  the  left  hypochondriac  region.  If  the 
cysts  are  multiple  and  on  the  antero-inferior  surface,  the  stomach  may  be 
displaced  toward  the  left  and  dulness  may  extend  across  the  epigastrium ; 
if  posteriorly,  the  pleural  cavity  may  be  encroached  upon,  causing  an 
increased  area  of  flatness  upward  in  the  postero-axillary  line.  Frerichs 
claims  the  line  of  dulness  posteriorly  in  hydatid  disease  to  be  a  curved 
one,  whose  convexity  is  upward. 

Auscultation  gives,  according  to  Santoni  and  others,  a  short  sharp 
booming  sound  when  the  tumor  is  percussed,  that  may  be  likened  to  one 
produced  by  striking  a  membrane  stretched  over  a  metallic  frame. 

Diagnosis* — In  the  entire  absence  of  subjective  symptoms  and  of 
characteristic  physical  signs,  the  diagnosis  is  impossible.  If,  however, 
the  cyst  be  of  sufficient  size  to  give  fluctuation  and  the  liver  be  irregu- 
larly enlarged,  with  an  absence  of  fever,  pain,  and  marked  emaciation, 
the  disease  may  be  strongly  suspected.  The  only  certain  demonstration 
of  the  condition  is  the  discovery  of  the  characteristic  booklets  in  the  as- 
pirated or  discharging  contents  of  the  cyst.  Among  the  conditions  that 
may  be  misdiagnosed  for  hydatid  disease  are — (a)  Dilatation  of  the  gall- 
bladder, (b)  hydronephrosis,  (<?)  right-sided  pleurisy  with  eff*usion,  (d) 
syphilis  of  the  liver,  (e)  carcinoma,  (/)  abscess,  and  {g)  cirrhosis. 

7» 
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Hydatid  Cyst. 

Previous  history  negative,  except  the  com- 
panionship of  dogs. 
Pain  and  jaundice  usually  absent. 


Enlargement  in  any  direction,  depending 

upon  the  location  of  the  cysts. 
Hydatid  thrill  may  be  present. 
Less  so. 

Hydatid  Cyst. 

The  history  is  negative  (vide  supra). 

Urinalysis  is  negative. 

The  tumor  is  most  prominent  over  the 
hepatic  area,  and  is  associated  with 
enlargement  of  the  liver. 

The  duration  is  indefinite  and  uremia 
rare. 

Hydatid  Cyst. 

The  onset  is  slow ;  pain  and  fever  are 
absent. 

The  presence  of  a  fluctuating  mass  in  the 
hepatic  area,  not  changimj  with  the  po- 
sition of  the  patient.  Hydatid  fremitus 
is  present,  but  no  bulging  of  the  inter- 
costal spaces. 

Aspiration  reveals  a  clear  yellow  liquid 
of  low  specific  gravity,  containing  no 
albumin,  Imt  chloriJs  and  booklets. 

The  disease  invariably  runs  a  chronic 
course. 


Dilatation  of  the  Gall-bladdei. 


A  previous    history    of    having 

biliary  calculi  is  often  present 
Attacks  of  biliary  colic  followed  bj  jan- 

dice   either  are  prenent  or  enttv  iBtr 

the  previous  history. 
Enlargement  is  always  in  one  dinvtiuft- 

downward  and  posteriorly. 
"Hydatid  fremitus*'  never  present 
The  tumor  is  somewhat  movable. 

HyDRONEPH  R0618. 

There  is  a  history  of  renal  calculi  or  d 

vesical  inflammation. 
Urinalysis   reveals    evidences    of   reni 

disease. 
The   tumor   is   most   prominent  in  de 

flank  and  iliac  fossa.      If  extendincl^ 

the  right  hypochondriac  region,  it^^ 

not  move  with  the  liver. 
The  duration  is  short ;  a  terminstios  a 

uremia  is  common. 

Pleurisy  with  Efflsion. 

The  onset  is  sudden,  and  violent  psin  » 
present,  with  fever  and  dyspnea. 

The  presence  of  efl\ision,  beginning  a 
the  base  of  the  chest  and  gmloilh 
extending  upward — chant/ing  tritk  tit 
position  of  the  jtatient  and  aceompsBJt4 
b^  bulging  of  the  intercci»tal  sp«ee». 

Aspiration  gives  a  cloudy,  turbitl  liqail 
containing  albumin  and  flakes  of  ljiif4 
with  high  specific  irraivity. 

The  disease  generally  runs  an  iitv 
course. 


For  a  differential  diagnosis  from  (rf),  {e).  (/),  and  {<j)  I  would  refer 
the  reader  to  the  discussion  of  the  several  diseases  (vide  Diseases  of  tie 
Liver). 

Echinococcus  of  the  Respiratory  Organs. — The  lung  has  been  the  srtt 
of  the  larviB  quite  frequently,  and  instances  have  been  noted  esj)cciai!j 
in  North  Germany  and  Australia.  The  right  lower  lobe  has  bc^n  xi*^ 
seat  of  predilection,  though  sometimes  the  pleura  is  the  primarv  ;y.ur<T» 
of  trouble.  There  are  pain  in  the  chest,  cough,  dypsnea,  perhaps  an^Lin: 
of  the  overhanging  thoracic  region,  signs  of  a  pleural  effusion,  a  ivni- 
panitic  note  above  the  prominence,  hemoptysis,  and  the  pathognom'^ni: 
expectoration  of  hydatid  disease.  The  general  condition  may  not  be  seri- 
ously affected.  IVrforation  into  the  pleural  sac  by  pulmonary  echin*.- 
cocci  may  be  followed  by  empyema,  and,  later,  by  perforation  of  the  chesi 
wall.  The  heart  may  be  <lislocated.  Compression  of  the  lung  mav  pro- 
duce gangrene. 

The  (h'aijywsf's,  in  the  absence  of  the  characteristic  sputum,  is  to  ht 
made  from  phthisis  and  a  pleural  effusion.  Their  location  at  the  base  of 
the  chest  may  serve  to  differentiate  hydatid  cysts  from  phthisis,  as  weB 
as  the  absence  of  marked  emaciation.     The  characteristic  carved  i 
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boundary  of  dulness  in  pleural  effusion  and  the  change  of  the  boundary 
upon  changing  the  patient's  position  will  serve  to  distinguish  this  affec- 
tion. Puncture  of  any  bulging  area  will  determine  the  character  of  the 
licjuid.  Pleural  echinococci  sometimes  cause  great  compression  of  the 
lung  and  a  barrelling  of  the  chest  on  one  or  both  sides.  The  pain  may  be 
quite  sharp,  and  the  respiratory  murmur  either  distant  or  altogether  absent. 

Echinococcus  of  the  Mediastinum. — Hare  has  collected  6.  cases  of 
hydatid  disease  among  520  cases  of  mediastinal  tumors. 

Echinococcus  of  the  Heart. — Since  most  of  the  cases  have  shown  in- 
volvement principally  of  the  right  side  of  the  heart,  the  instances  of  sud- 
den death  that  have  been  reported  may  be  readily  understood. 

Echinococcus  of  the  brain  and  spinal  cord  should  not  be  confounded 
with  cystic  degeneration  of  the  choroid  plexuses.  The  symptoms  of  cere- 
bral hydatids  are  those  of  tumor,  peristent  and  intense  cephalalgia,  vom- 
iting, psychical  disturbances,  convulsions,  amblyopia,  and  "choked 
disk,"  and  sometimes  paralysis.  Hydatid  disease  may  develop  inside  the 
dura  mater,  or  it  may  penetrate  from  without  and  destroy  the  vertebrae 
before  they  compress  the  cord  to  a  great  degree.  The  symptoms  are  those 
of  a  compression  myelitis. 

Echinococcus  of  the  Spleen. — About  40  cases  of  involvement  of  the 
spleen  have  been  described.  The  organ  may  become  greatly  enlarged 
and  be  mistaken  for  that  due  to  malaria,  leukemia,  etc.  The  hydatid 
thrill  may  be  detected. 

Echinococcus  of  the  Kidneys. — More  than  100  cases  have  been  ob- 
served, mostly  in  Germany  and  France.  The  cyst  may  be  as  large  as  in 
hydronephrosis.  Many  of  the  cysts  are  of  the  exogenous  form  of  growth. 
As  a  rule,  one  kidney  only  is  affected,  and  generally  the  left  one.  Ab- 
dominal and  thoracic  compression  symptoms  may  be  caused,  and  bulging 
is  often  present  in  the  lumbar  region  in  marked  cases.  This  may  be 
punctured  as  an  aid  in  the  diagnosis.  Rupture  into  the  pelvis  of  the 
kidney  and  the  discharge  of  the  smaller  cysts  may  give  rise  to  renal  colic 
and  to  the  discharge  of  the  cysts  with  the  urine.  More  rarely,  rupture 
of  a  suppurating  cyst  may  take  place  in  the  loin. 

Echinococcus  of  the  peritoneum  is  rare  as  a  primary  condition. 
Echinococci  have  also  been  located  in  the  bladder,  prostate,  testicle, 
ovary,  uterus,  great  omentum,  mesentery,  arteries,  lymphatics,  thyroid 
gland,  muscles,  bones,  joints,  parotid  gland,  orbit,  and  mamma. 

A  multilocular  echinococcus  cyst  may  give  rise  to  a  very  large,  fluc- 
tuating, bossellated  tumor  below  the  liver;  this  may  simulate  colloid 
cancer,  either  of  the  liver  or  the  gall-bladder.  Icterus,  marked  and 
obstinate,  with  or  without  ascites,  an  enlarged  spleen,  and  a  long  course 
without  decided  loss  of  flesh,  are  indicative  of  this  form  of  hydatid. 
Fatal  hemorrhage  may  supervene. 

A  peculiar  complication  of  echinococcus  cysts  is  the  occasional 
development  of  urticaria.  It  has  been  noted  especially  shortly  after 
the  puncture  of  a  cyst,  and  this  is  somewhat  diagnostic  when  it  appears. 

The  prognosis'  is  generally  grave  both  as  to  life  and  cure,  although 
some  cases  of  hydatid  disease  of  the  liver  have  lasted  for  more  than  ten 
years. 

The  character  of  the  changes  in  the  cysts  and  their  mode  of  termi- 
nation  influence  the  prognosis.     Thus,  the  occurrence  of  suppuration 


1252  ANIMAL  PARASITIC  DISEASES, 

18  to  be  dreaded.  Spontaneous  cures  have  been  noted  in  a  few  in- 
stances. 

Treatment. — As  in  most  of  the  other  parasitic  diseases,  preTention 
is  more  or  less  eifectual,  and  a  cure  is  difficult  or  impossible.  Infection 
of  the  dog  should  be  avoided  by  preventing  its  gaining  access  to  possible 
sources  of  hydatid  disease,  as  the  raw  flesh  of  animals,  especially  in  the 
form  of  meat-scraps  around  slaughter-houses.  In  order  that  humu 
beings  may  not  be  affected,  dogs  should  not  be  carelessly  handled  or 
allowed  to  be  where  they  may  come  in  contact  with  food  and  drink  in 
any  way,  whether  meat  or  eggs,  vegetables,  fruits,  or  cereals.  Cleanli- 
ness in  keeping  dogs  and  in  the  proper  preparation  of  food  are  essendil 
in  regions  where  hydatid  disease  is  prevalent. 

Medicines  cannot  reach  the  parasites  in  man,  situated  as  they  arif  i& 
larval  form  encysted  in  the  various  tissues  and  organs  of  the  body. 
Whenever  the  cyst  becomes  large,  accessible,  and  the  cause  of  trouble- 
some symptoms,  surgical  measures  may  be  resorted  to.  Among  these 
are,  simple  tapping,  tapping  with  aspiration,  and  with  the  sub^aent 
injection  of  various  substances  (as  iodin  and  zinc-chlorid  electrolysisi 
and  incision  with  drainage.  Excision  of  the  liver  cysts  has  been  practised 
by  Raggi,  Pozzi,  Tansini,  and  others,  but  its  practical  value  is  still 
undetermined. 

TMt^lM  OB  TAPE-WORMS. 

Natural  History. — Tape-worms  are  found  in  the  intestine  of  man. 
and  are  the  matured  or  completely  developed  larvae  or  cysticerci  from  tie 
muscles  and  solid  viscera  of  animals.  Different  varieties  of  cysticerci 
develop  from  the  ova  of  the  respective  varieties  of  tenise.  These  tape 
worm  eggs,  after  having  passed  out  of  the  bowel,  may  be  taken  into  the 
systems  of  various  animals  by  various  modes,  entering  the  circulatioiL 
it  may  be,  and  becoming  fixed  within  the  solid  tissues,  especially  the 
muscles.  In  about  two  or  three  months  pea-sized  cysts  develop,  ani 
from  the  cyst-walls  there  gradually  forms  a  new  tenia-head,  called  i 
scolex,  or  nurse.  The  worm-cysts,  popularly  termed  '*  measles,"  con- 
stitute the  cysticerci.  Remaining  in  the  tissues,  they  die  and  beix'm^ 
calcified  in  from  three  to  six  years  (Strumpell).  But,  if  taken  inttuLe 
stomach  by  the  eating  of  raw  or  partially-cooked  meat,  a  tape- worm  de- 
velops from  the  scolex.  The  maturation  of  the  segments  of  the  ta|t- 
worm  commences  several  months  after  the  fixation  of  the  scolex  \\x  tb^ 
intestine.  In  the  natural  life-cycle  of  a  tape-worm  the  usual  ordvr  "f 
lodgement  may  be  reversed.  Thus  man  instead  of  a  lower  animal  mav 
become  the  host  of  the  tenia  eggs,  which  in  turn  may  find  their  wav  int.* 
the  solid  viscera  and  muscles  to  develop  into  cysticerci.  Again,  tLi* 
same  order  may  in  some  way  be  brought  about  by  ''  auto-infecti«»D. 
The  taj)e-worni,  as  its  name  indicates,  has  a  ribbon-like  form  ;  although 
it  has  a  number  of  segments  and  joints,  giving  it  a  link-belt  appearamv- 
When  matured,  these  segments,  or  proglottides,  develop  male  and  female 
generative  organs. 

Varieties. — Taenia  Solium  {Pork  Tape-ivorw). — This  worm  is  ««i 
much  less  frecjueutly  here  than  in  Europe.  It  develops  in  the  iinaB 
intestine  after  the  ingestion  of  raw  or  underdone  "  measly "  pork. 
This  worm  does  not  necessarily  exist  singly,  as  its  name  would  indieitt. 


TAPE' WORMS. 


1253 


although  such  is  usually  the  ease.  It  ninges  from  2  to  4  meters 
(*»  to  13  feet)  in  length.  The  heiid  i»  rounded,  piii-heiitl  in  size,  and  is 
succeeded  by  a  thread-like  neck  and  by  gradually  shortening  and  widen- 
ing segments.  B^our  »^uekers  and  a  ]>njjecting  circle  of  twenty-six  long 
and  short  booklets  arm  the  head  of  the  tenia.  There  may  be  as  ninny 
as  WQ  segments*  The  mature  ones  become  detached  continuously,  and 
are  passed  with  the  feces,  several,  as  a  rule,  occurring  t*>gether,  iiud  not 
singly,  as  in  tlie  case  of  taania  saginata.  They  are  about  1  centimeter 
(^  in.)  in  length  and  from  t>  to  8  millimeters  (]-^  in.)  in  breadth,  and 
about  1  meter  (o9. 36  in.)  from  the  head  they  are  '*  approximately  «[uad- 
rilateral  "  iu  ijhape.  These  proglottides  are  bisexual.  The  female  mat- 
rix occupies  the  middle  of  each  proglottis,  and  is  provided  with  from 
eight  to  fourteen  irregular  tree-like  branches  on  each  side.  The  male 
generative  organs  are  small  vesicles  in  the  anterior  portion  of  the  seg- 
ment. The  sexual  ojicning  is  sittnited  on  one  .side,  near  the  middle. 
The  ovarian  or  uterine  apparatus  of  a  mature  segment  contains  myriads 
of  thick-shelled  eggs,  each  one  of  which  has  an  embryo  with  six  booklets. 

Taenia  Medlocanellata  (Ai<7/««^fi).— *The  beef  tape- worm  is  some* 
times  called  the  *' unarmed  tape-worm,"  since  the  head  possesses  Buck- 
ing disks,  but  no  booklets.  It  is  more  common  in  this  country  and  even 
in  some  of  the  European  nations,  as  England.  Longer  than  the  tenia 
solium,  being  4  to  6  meters  (12  to  20  feet)  in  length,  its  segments  are 
also  thicker  and  larger,  mca.suring  from  lt>  tn  18  mm.  (|  in.)  long,  and 
from  H  to  10  mm,  (^  in.)  broad.  The  head  of  the  worm  as  w^ell  as  the 
ripe  ovum  is  also  slightly  larger  and  proportionately  thicker.  The  ova- 
rian branches  are  more  numerous  (eighteen  to  thirty  in  number)  and  di- 
vide more  dichotomously  than  those  of  tenia  solium.  Proglottides  are 
also  found  in  the  stools,  where  they  sometimes  exhibit  a  crawling  motion 
that  has  caused  them  to  he  mistaken  for  individual  parasites,  Cyati- 
cercus  saginata  has  never  been  observed  in  man. 

Botliriocephalus  latns  (Fifth  tftm-worftu  Ta-rua  lata)  occurs  luoBt  com- 
monly in  Russia,  Switzerland,  Holland*  and  the  German  Baltic  prov- 
inces. It  is  the  longest  ccstodc,  measuring  horn  0  to  10  meters  (20  to 
SO  feet).  The  head  is  club-shaped,  unarmed,  iiud  has  two  lateral  longi- 
tudinal grooves  as  suckers.  The  segments  may  be  distinguished  from 
those  of  the  preceding  varieties  named  by  their  marked  bread tli  and 
ehortness,  also  by  the  centrally  sitmited,  tortuous  ovarian  rosette,  sind 
the  sexual  orifice  near  the  center  of  the  abdominal  surface  of  each  pro- 
glottis. The  ova  are  larger  than  those  of  the  pork  and  beef  tape-worms, 
though  thinner-shelled  and  with  a  sort  of  lid  at  one  end.  They  develop 
only  in  fresh  water*  From  them  is  formed  an  embryo  with  vibrating 
cilia  and  six  booklets.  Pike  and  other  fish  swallow  these  embryos, 
which  develop  into  cysticerei  in  the  muscles,  peritoneum,  and  solid  vis- 
cera. The  eating  of  measly  fish,  raw  or  partially  cooked,  thus  favors 
the  development  of  this  tape-worm  in  the  human   intestine. 

S3rtnptotllS* — Contrary  to  what  has  been  supp«>sed  in  days  gone  by, 
there  are  no  absolutely  diagnostic  symptoms  of  the  presence  of  tape-worm 
that  can  be  relied  upon.  Indeed,  the  existence  of  a  tape-worm  in  the 
bowel  may  not  be  suspected  even  because  of  the  total  absence  of  indica- 
tive, subjective  sensations.  On  the  other  hand,  tenije  may  cause  consid- 
erable local  distress  and  impairment  of  the  general  health.     Because  of 
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this  fact  a  knowledge  of  the  existence  of  tape- worm  in  certain  neurotic 
subjects  leads  to  an  inordinate  description  of  symptoms  that  exist  maiulv 
in  the  workings  of  a  morbid  imagination. 

Alimentary/  BymptomB  of  tape-worm  may  be  as  follows:  anorexia  alter- 
nating with  a  voracious  appetite,  constipation  alternating  with  di&rrhea, 
colicky  pains  in  the  abdomen,  indigestion,  nausea,  and  vomiting,  and 
sometimes  salivation. 

General  symptoms  of  the  teniae  may  be  added,  as  lasjiitude,  inappe- 
tence,  mental  uneasiness,  worry  and  irritability,  depression  of  spint-s 
some  physical  prostration,  and  even  emaciation.  Various  rejler  symptoms, 
such  as  pruritus  of  the  nose  and  anus,  vertigo,  migrain,  tinnitus  aurium. 
palpitation,  visual  disturbances  (even  temporary  amaurosis),  dilatation  of 
the  pupils,  choreic  movements,  and  epileptiform  convulsions  have  been 
attributed  to  these  parasites.  But,  on  careful  inquiry,  adequate  caus4^ 
for  some  of  these  symptoms  may  be  found  in  other  associated  morbid 
conditions. 

Diagnosis. — This  is  always  to  be  made  by  the  discovery  of  tenii 
segments  or  ova  in  the  underclothing  or  stools.  The  doubtful  presence 
of  suspected  tape-worm  may  be  cleared  by  the  administration  of  a  puitable 
purgative,  which  will  usually  suffice  to  bring  away  portions  of  the  worn 
in  the  dejections.  I  would  here  add  a  special  warning  lest  mucous  casts 
or  shreds  or  vegetable  structures  (as  of  onion)  be  mistaken  for  tape-worm. 

The  diagnosis  of  the  variety  of  the  tape-worm  may  also  be  made  bj 
a  careful  scrutiny  of  the  segments.  Those  of  the  tenia  saginata  are  latter 
and  fatter  than,  and  their  generative  apparatus  is  unlike  that^  of  tenia 
solium  (vide  supra). 

Hypochondriasis  can  be  excluded  by  repeated  examinations  of  the 
stools,  especially  after  the  exhibition  of  cathartics,  and  by  the  uniform 
failure  to  detect  portions  of  tape- worm  or  tenia  eggs. 

The  progfnosis  is  favorable.  Indeed,  teniae  may  exist  at  all  ages 
and  for  years  without  any  danger  to  the  patient. 

Treatment. — Prophylaxis, — The  way  to  avoid  acquiring  a  tape- 
worm is  to  use  none  but  well-cooked  meats;  this  applies  to  beef  and 
pork  in  particular.  The  use  of  pure  drinking-water  is  of  no  little  im- 
portance also.  The  proglottides  of  the  tenia  should  always  be  burned, 
and  not  thrown  where  they  may  be  taken  into  the  bodies  of  other  ani- 
mals, as  the  cow  or  hog,  and  then  be  allowed  to  propagate.  Govern- 
mental inspection  of  the  meat-supply  in  abattoirs  should  be  rigidly  carrie^i 
out  in  all  parts  of  the  country. 

Curative. — Before  administering  the  chosen  anthelmintic,  the  patient 
needs  to  undergo  a  "  preparatory  treatment."  This  has  for  its  objrci 
the  starvation  of  the  parasite,  so  as  to  weaken,  if  possible,  its  hold  upi4) 
the  intestinal  mucosa.  This  is  specially  necessary  in  the  case  of  tenia 
solium,  in  which  the  cephalic  booklets  are  obstinately  and  firmly  fixe<I  !«• 
the  membrane,  and  since  a  cure  cannot  be  said  to  have  been  effecteii 
unless  the  head  be  dislodged  with  the  dejecta.  For  about  two  days  prior 
to  giving  the  remedy  the  patient  should  be  restricted  in  diet  to  milt, 
light  soups,  a  little  white  bread,  and  the  like.  Meanwhile,  the  boweN 
should  be  purged  gently  once  or  twice,  after  a  simple  enema,  t«>  clear 
away  accumulated  fecal  masses  that  might  prevent  the  easy  discharge 
of  the  worm. 
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In  the  evening  preceding  the  day  on  which  the  drug  is  to  be  exhibited, 
a  saline  cathartic  should  be  given  to  empty  the  bowel  of  fecal  matter  as 
completely  as  possible.  The  following  morning  no  breakfast  should  be 
allowed,  and  before  noon  the  selected  anthelmintic  should  then  be  ad- 
ministered. Some  authors  assert  that  if  the  woim  does  not  come  away 
in  a  few  hours,  and  an  intense  sense  of  pressure  is  felt  in  the  abdomen,  a 
brisk  purge  is  indicated.  To  make  assurance  doubly  sure,  and  if  the 
patient  be  not  too  weak,  it  might  be  well  to  order  a  cathartic  as  routine 
practice,  within  a  few  hours  at  the  latest. 

There  are  several  very  efficacious  anthelmintic  drugs  to  choose  from. 
Prominent  among  them  is  male  fern.     Given  to  an  adult  in  doses  of  J  to 

1  dram  (2.0-4.0)  of  the  ethereal  extract,  and  followed  in  several  hours 
by  a  calomel  and  a  saline  purge,  it  usually  succeeds  in  bringing  away  the 
tenia.  Another  valuable  remedy  is  pelletierin,  the  active  principle  of 
pomegranate,  dose  J  to  2  grains  (0.0324-0.1296)  in  capsules;  or,  a  de- 
coction of  the  pomegranate  bark  may  be  used,  in  combination  with  male 
fern,  as  in  the  Leipsic  formula  (Striimpell) : 

Ift.  Granati  radicis  corticis,  3iv-v  (128.0-160.0) ; 

Aquae,  Oij  (1  liter). 

Mix  and  macerate  for  twenty-four  hours, 

and  boil  until  reduced  to  f  3v  (148.0). 

Add  :  Oleoresinae  aspidii,  ^j  (4.0). 

Sig.  To  be  taken  in  three  or  four  doses,  at  short  intervals. 

Pepo  in  emulsion  or  in  a  sugary  paste  (about  two  ounces — 64.0 — and 
deprived  of  the  envelopes)  is  at  once  a  useful  and  harmless  remedy. 

Another  effective  vermifuge  is  kousso  (Brayera  anthelmintica).  An 
infusion  of  half  an  ounce  (16.0)  of  the  flowers  to  one  pint  of  water  and 
mucilage  of  acacia  is  made,  a  wineglassful  of  which  may  be  taken  every 
half  hour.  The  Gerif  ans  recommend  sometimes  the  agreeable,  though 
more  expensive,  Rosenthal's  "kousso  tablets."  Enough  of  these  to 
make  15  grains  (0.972)  may  be  taken  within  one  hour,  with  cafS  noir  or 
lemonade.  Koussin  (the  active  principle)  in  doses  of  30  to  40  grains 
(1.94-2.592)  has  also  been  recommended,  but  should  not  be  given  to 
pregnant  women,  as  abortion  may  be  produced.  Among  other  remedies 
of  value  as  vermifuges  may  be  mentioned  kamala  (1  to  3  drams — 4.0— 
12.0 — of  the  powder  and  hairs,  in  wine  or  water),  oil  of  turpentine  (|  to 

2  ounces — 16.0-64.0 — in  emulsion  or  milk),  and  thymol.  The  combined 
use  of  such  drastics  as  croton  oil  renders  the  action  of  the  anthelmintic 
drug  more  certain  at  times. 

Although  the  head  of  the  tenia  may  not  be  detected  in  the  stools 
along  with  the  body  of  the  worm  (and  such  is  usually  the  case),  a  cure 
usually  follows  nevertheless,  since,  on  account  of  its  smallness,  it  may 
easily  escape  notice,  and  also  from  the  fact  that  the  head  often  dies  and 
thus  loses  its  hold  upon  the  membrane,  being  carried  away  with  the  feces. 
On  the  other  hand,  if  after  the  lapse  of  several  months  from  the  removal 
of  a  tape-worm,  segments  again  appear  in  the  stools,  it  may  be  inferred 
that  the  head  was  not  dislodged  or  that  another  worm  has  developed.  In 
cases  where  the  tenia  seems  to  redevelop  with  remarkable  frequency  and 
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obstinacy  it  may  happen  that  the   head   and  neck  are  well  protected 
beneath  one  of  the  valvulae  conniventes. 

After  the  removal  of  the  tape-worm — a  weakening  procedure,  9A  a 
rule — the  condition  calls  for  supportive  measures.  The  diet  should  not 
be  too  heavy  for  a  time,  but  nutritious  and  easily  digestible. 

TiBNIA  NANA. 

This  is  the  smallest  tape-worm  in  man  (v.  Siebold).  It  varies  fmm 
8  to  20  mm.  (^-4  in.)  in  length  and  from  0.5  to  0.7  mm.  (A^  in.)  iu 
width.  The  head  has  four  suckers,  a  rostellum,  and  booklets.  The  seg- 
ments are  yellowish,  short,  and  broad.  It  is  believed  by  some  observers 
that,  occurring  in  children,  as  it  commonly  does,  this  parasite  is  the  cause 
of  epileptiform  convulsions  and  enuresis  noeturna.  Thousands  of  ova 
may  be  found  within  a  cubic  centimeter  of  fecal  matter. 

TJENIA  CnCUMEBINA. 
{EUipiica;  Canina.) 

A  small  reddish  tape-worm  found  frequently  in  the  intestines  of  the 
dog.  It  is  10  to  40  cm.  (4-16  in.)  in  length.  The  larv«  or  cysticerd 
develop  in  the  louse  or  flea  of  the  dog  or  cat.  The  parasite  is  more  com- 
mon in  children  than  in  adults,  owing  to  the  intimate  relation  of  the 
former  with  the  last-named  pet  animals. 

T-ffiNIA  PLAVOPUNCTATA. 
(Tcenia  Diminuta ;  Tcsnia  Leptocephaia.) 

Taenia  diminuta  is  a  very  small  cestode,  20  to  60  mm.  {^2\  in.)  in 
length,  with  a  small  club-shaped  head  and  nearly  a  thousana  segments. 
The  cysticerci  inhabit  such  insects  as  the  asopia  famialis  (caterpillar  and 
cocoon);  the  anisolabis  annuh' (belonging  to  thcforthoptera);  and  the 
coleoptera  axis  spinosa  and  scaurus  striatus.  Man  has  been  infected 
a  number  of  times,  probably  by  taking  food  containing  these  infested 
insects. 

Toenia  Madagascariensis  and  Tcenia  serrata  are  other  forms  rarely 
found  in  man. 


PABASrnO  ARAOHNIDA. 

Pentastoma  Tenioides. — This  parasite  in  its  adult  form  is  an  inhabitant 
of  the  nasal  fossae  of  the  dog  or  horse,  though  it  may  also  occur  in  man 
both  in  this  and  in  the  larval  form.  The  ova  are  ejected  during  sneesing, 
and  are  then  ingested  by  man.  The  larvae  are  found  in  the  liver,  lungj^ 
and  kidneys. 

Barcoptes  {Acarus  Seabiei). — This  insect  produces  the  skin  affection 
known  as  ^^  the  itch,"  or  scabies,  an  affection  more  common  in  Europe 
than  in  America,  where  it  constitutes  only  about  4  or  5  per  cent,  of  all 
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ciises  of  skin  disease.  It  is  most  prevalent  among  the  poor  and  the  un- 
clean. The  female  is  visible  to  the  naked  eye,  and  is  about  0.5  mm. 
(^  in.)  in  length  ;  the  male  is  about  0.25  mm.  (y^  in.).  Both  are 
nearly  as  broad  as  they  are  long. 

The  parasite  penetrates  the  skin  and  lives  in  a  burrow  or  cunicultts 
that  it  makes  for  itself.  The  female  lives  in  the  end  of  the  burrow,  which 
may  contain  a  number  of  ova,  and  appears  as  a  minute,  brownish-black, 
dotted,  sinuous  line,  situated  chiefly  in  the  cutaneous  folds,  where  the  skin 
is  mostly  delicate,  as  between  the  fingers.  Secondary  skin  lesions,  due  to 
scratching,  are  common.  Sulphur  ointment,  well  rubbed  in  after  hot 
bathing,  is  usually  quite  efficacious. 

Sarcoptes  scabiei  hominiB  is  a  variety  of  the  preceding  that  infests 
other  animals  (cat,  dog,  cow,  horse,  wolf,  goat,  camel,  etc.).  Occasionally 
it  may  gain  an  entrance  into  man*s  skin,  but  dies  simultaneously  in  the 
human  host,  although  many  invasions  may  occur. 

Leptus  AatumnaliB  {HarveBt  Bug). — The  most  common  of  several  va- 
rieties is  a  mite  of  a  reddish  color,  having  six  legs  armed  with  claws  and 
sharp  mandibles.  It  arises  among  low  bushes  and  thus  appears  about  the 
ankles  and  legs.  It  partially  penetrates  the  skin,  boring  only  far  enough 
with  its  short,  thick  head  to  procure  nourishment.  Artificial  dermatitis 
may  be  produced  by  the  irritation  of  scratching.  Mercury,  sulphur,  and 
naphthol  ointments  suffice  to  destroy  the  parasite. 

Demodez  Foliculoram  {Comedo  Mite). — This  minute  parasite  may 
be  expressed  from  swollen  sebaceous  follicles  of  the  nose,  cheek,  and 
other  parts  of  the  face.  It  has  a  worm-like  body  with  very  short  legs, 
and  is  only  about  0.2  to  0.4  mm.  (^  in.)  in  length.  It  is  not  known  to 
produce  acne,  as  was  formerly  supposed. 
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PEDICULOSIS. 
{Phthiriasis.) 

Lice  or  pediculi  live  on  and  attack  the  skin.  Three  forms  are  found 
on  man  :  pediculuB  capitis^  pediculus  corporis,  and  pediculus  pubis. 

The  pediculus  capitis  is  whitish  or  grayish  in  color,  about  1  mm.  (J^ 
in.)  long  (male),  and  has  six  legs  under  the  front  part  of  the  body.  The 
oviparous  female  is  nearly  twice  as  long  as  the  male,  and  lays  from  fifty 
to  eighty  eggs  on  the  hairs  within  a  week.  These  ova,  or  ''  nits,"  ma- 
ture in  from  three  to  eight  days.  Itching  is  the  most  prominent  symp- 
tom, and  an  eczematous  eruption  above  and  behind  the  ears  and  in  the 
neck  is  often  associated.  *'  Plica  polonica ''  was  a  phrase  once  used  to 
designate  the  matted  condition  of  the  hair  in  extremely  dirty,  crusty, 
and  long-neglected  cases  of  head-lice. 

Pediculus  Vestimentomm  (Corporis). — This  louse  inhabits  more  often 
the  clothing  than  the  body  itself  It  is  larger  than  the  head  louse,  and, 
like  the  latter,  moves  slowly.     The  nits  are  found  with  difficulty  on  the 


1258  ANIMAL  PARASITIC  DISEASES. 

fibers  of  the  underclothing.  It  sucks  blood  through  a  proboscis  insertcj 
into  the  sweat  pores,  and  after  withdrawing  leaves  a  minute  hemorriiaipc 
speck.  Irritation  of  the  skin  is  produced,  and  in  old  cases,  as  in  fltly 
tramps  (the  great  unwashed  class),  the  skin  becomes  scaly  and  quite  pt|- 
mented  (vagabond's  disease).  The  efforts  at  scratching  are  almost  fra^ 
and  after  a  cure  is  effected  parallel  white  lines,  the  remains  of  scnttl- 
marks,  followed  by  atrophic  changes,  may  be  visible,  as  in  a  case  that  I 
reported.* 

Pediculus  or  Phthiriasis  Pubis  {Crab-lou^e), — This  parasite  is  not  limitij 
to  the  pubis,  but  attacks  also  the  hairy  region  in  the  axilla,  on  the  ckR. 
and  may  even  reach  the  beard  and  eyebrows.  It  clings  firmly  to  oneir 
two  hairs  close  to  the  skin.  Its  six  legs  with  strong  claws  are  piaevd 
closely  together  at  the  anterior  part  of  the  ovoid  body. 

Treatment, — The  hair  should  be  cut  short  where  the  head-Iioe  ui 
nits  are  abundant.  Saturating  the  hair  and  scalp  with  kerosene  oil  fif 
twenty-four  hours  usually  kills  the  parasites.  Body-lice  may  be  destroyfJ 
by  scalding  the  underclothing  and  hot-ironing  carefully  about  the  wol 
A  hot  soap-and- water  bath  is  sufficient  for  the  body,  and  sedatire  iii 
antiseptic  ointments  may  be  useful  adjuvants.  Mercurial  and  bcci- 
naphthol  unguents  usually  suffice  in  treating  for  pediculus  pubiM.  Prot 
J.  V.  Shoemaker  *  affirms  that  naphthol  is  a  remedy  that  seems  to  nert 
the  indications  presented  by  the  three  forms  of  the  disease ;  be  prppiiB 
it  as  follows  : 

'E^.  Beta-naphtol  5J  (4.0) ; 

Cologne  water,  giv-vi  (120.0-178.0).— M. 

Oimez  Lectularins  or  Bed-bug. — This  too  well-known  parasite  is  bl 

brownish-red  in  color,  and  from  2  to  5  mm.  (A-i-  in.)  in  length.  It  in- 
fests beds  and  public  vehicles,  emitting  a  disagreeable  odor.  It  i>  i 
blood-sucker,  and  causes  considerable  itching,  local  irritation,  and  art- 
caria  even  in  some  persons,  while  others  are  unmindful  of  their  aturb. 
Sulphur  fumigation  and  mercuric  chlorid  applications  to  the  harlx»nnr 
places  of  the  bed-bugs  are  effectual  destructive  agents.  Saturateil  skWian 
bicarbonate  solution  will  relieve  the  burning  and  itchinij. 

Pulex  Irritans  {Common  Fli'o), — This  *'  ubiquitous  "  parasite  is  fn-n 
2  to  4  mm.  (^^"1  ^"•)  ^"  length,  black  or  (^when  filled  with  blo<Hl)  bn^'Mi- 
ish-red  in  color,  having  six  legs,  the  liina  ones  of  which  are  relati\t\v 
very  large  and  powerful,  enabling  it  to  jump  many  times  its  own  hei^rliL 
A  flea's  bite  causes  a  sharp  sting,  and  leaves  a  slightly  raised  rtil  <}*»t. 
Treiitinent  is  the  same  as  for  the  preceding  insect. 

Pulex  Penetrans  (^^  Jigf/er^'). — This  parasite,  also  called  '•  sand-flet. 
is  indigenous  to  tlie  West  Indies,  South  America,  and  the  SouthtTD 
States.  The  impregnated  female  penetrates  the  skin,  and  especially  thu 
of  the  feet,  for  purposes  of  ovulation.  As  the  distention  with  the  e^ 
occurs,  swelling,  pain,  and  even  ulceration  may  appear.  The  sand-flA 
is  a  small,  egg-shaped  insect,  about  half  the  size  of  an  ordinary  flet. 
brownish  in  color,  and  exceedingly  resistant  to  cru.shing  force.  PropW 
laxf's  in  regard  to  foot-wear  is  necessary.  Essential  and  antiseptic  ofli 
may  also  be  put  on  the  feet  or  stockings. 

*  International  CXinicA,  vol.  iii.  third  series,  p.  76. 

*  A  Practical  Treatise  on  DiseoM*  of  the  Skin^  p.  849. 
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Ixodes  ( Wood'tick), — There  are  several  varieties  of  tick-  or  wood- 
louse  that  may  attack  the  human  skin,  among  which  ixodea  albipictus  is 
supposed  to  be  the  most  common.  Ixodes  ricinuB  and  Ixodes  oovis  are 
found  on  horses  and  cattle.  They  are  blood-suckers,  adhering  to  the 
skin  very  firmly,  and  wheals  may  be  produced  by  them.  A  drop  of  tur- 
pentine, or  of  some  such  essential  oil  as  anise  or  rosemary,  will  cause 
them  to  loosen  their  hold. 

Dermanyssus  Avium  et  Gallina. — These  bird-  and  fowl-insects  are 
small  and  grayish-white  in  color,  and  may  attack  the  human  skin  and 
cause  eczematous  eruptions,  owing  to  the  scratching  induced  by  the 
irritation. 

Onlicida  (Mosquitoes  and  Grnats). — The  blood-sucking  mosquito  (culex 
aujcifer\  so  well  known,  may  also  transfer  to  human  beings  the  filaria 
sanguinis  hominis  and  perhaps  the  plasmodium  malariic. 

The  gnat  {culex  pipiens)  is  very  troublesome  during  certain  seasons, 
particularly  along  water-courses  and  in  wooded  districts.  Its  bite  is 
quick,  sharp,  and  stinging. 

The  himdo  (leech)  is  a  parasite  that  sometimes  attaches  itself  to 
bathers.  In  the  tropics  it  has  been  known  to  cause  severe  bites  and 
inflammation. 

The  bites  and  stings  of  bees,  wasps,  spiders,  and  ants  have  been 
known  to  cause  considerable  inflammation,  edema,  and  blood-poisoning. 

(Estrida  (Bot-flies). — These  may  become  parasitic  in  man  in  the  larval 
form.  Species  of  the  hydoxerma  and  dermatobia,  that  infest  the  skin 
of  the  horse,  ox,  goat,  etc.,  have  also  been  observed  among  the  Central 
and  South  American  Indians.  They  burrow  beneath  the  skin  of  the 
abdomen,  scrotum,  and  other  regions. 

Muscida  (Common  Flies), — Common  flies  affect  the  skin  of  man  by 
depositing  eggs  in  wounds.  The  ova  hatch  within  twenty-four  hours 
sometimes,  and  the  dipterous  larvae  may  swarm  to  make  the  so-called 
"living  '*  wound  or  sore  (myiasis  tnilnerum).  The  larva?  or  maggots  do 
not  penetrate  the  tissues,  however.  The  principal  flies  that  infest  wounds 
are  the  flesh-fly  (sareophila  carnaria),  the  blow-fly  (calliphora  vomitoria), 
the  screw-worm  fly  (compsomyia  macellaria\  and  the  ordinary  house-fly 
(musca  domestica). 

Internal  myiasis  may  also  be  caused  by  swallowing  the  ova  of  these 
flies.     The  larvje  may  thus  be  vomited  or  defecated. 

Epidemic  urticaria  is  often  caused  by  the  migration  of  the  caterpillar 
(cuethocampa).  Among  other  parasites  that  attack  man  and  inhabit  par- 
ticular regions  are  the  following:  The  simulium  reptans,  or  creeping 
gnat  of  Sweden  ;  the  seroot-fly  (zimb)  of  Abyssinia ;  tne  ixodes  carapato, 
a  virulent  bed-bug  in  Brazil ;  the  hcematopota  pluvialis  (Clegg)  of  the 
West  Highlands. 
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Abscess,  atheromatons,  676 
hepatic,  876 
of  braiu,  1112 
of  liver,  876 

complications  and  seqaels,  878 
diagnosis,  879 
etiology,  876 
patholog>',  876 
physical  signs,  878 
prognosis  and  treatment,  881 
symptoms,  877 
of  lungs,  532 
etiology,  532 
pathology,  532 
proiznosis,  233 

symptoms  and  diagnoeis,  433 
treatment,  533 
of  spinal  cord,  1077 
perinephritic,  996 
retropharyngeal,  722 
Acarus  seabiei,  1256 
Acetonuria,  948 

Acidity  of  gastric  contents,  734 
Acid,  lactic,  in  gastric  contents,  735 
Acromegaly,  1178 
Acroparesthesia,  1191 
Actinomycosis,  350 
bacteriology,  351 
course  and  prognosis,  352 
cutaneous,  352 
intestinal,  351 

method  of  detecting  actinomyceB,  352 
modes  of  infection,  351 
oral,  351 
pulmonary,  351 
Acute  articular  rheumatism,  202 
ascending  paralysis,  1026 
cause,  1027 
definition,  1026 
diagnosis,  1027 
etiology,  1027 
pathology,  1026 
prognosis  and  treatment,  1027 
reflexes  in,  1027 
symptoms,  1027 
Bright's  disease,  970 
catarrhal  gastritis,  747 

laryngitis,  471 
chorea,  1142 
cystitis.  1001 
delirium,  1133 
fatty   degeneration    of    the   new-bom, 

418 
febrile  jaundice,  368.    (See  WeiVs  Dw- 

e^se. ) 
gastro-intestinal  catarrh,  798 
myelitis,  1070 
nephritis,  970 
pancreatitis,  902 
perihepatitis,  873 
phthisis,  282 


Acute  rhinitis,  465 

spinal  meningitis,  1065 
suppurative  gastritis,  751 
yellow  atrophy,  881 
Addison's  disease,  450 
blood  in,  452 
definition,  450 
diagnosis,  453 
etiology,  451 
extract  of  suprarenal   capsules   in 

treatment,  454 
pathogenesis,  451 
pathology,  4«50 
prognosis,  453 
skin  in,  452 
symptoms,  453 
treatment,  453 
urine  in,  453 
Adenia,  444.    (See  Paeudo-leukemia,) 
Afebrile  typhoid.  32 
Ainhum,  1190 
Albumin,  tests  for,  939 
Albuminuria,  937 
eaust^s,  938 
functional,  939 
Alcoholism,  1204 
chronic,  1206 
Alimentary  or  lipogenic  glycosuria,  382 

tract,  tuberculosis  of,  304 
Allorrhythmia,  667 
Amblyopia,  toxic,  1039 
Amoeba  coli.     (See  Dysentery.) 

dysenterise,  99 
Amyloid  degeneration  of  heart,  657 
kidney,  definition.  962 
diagnosis,  964 
etiology,  963 
pathology,  962 

prognosis  and  treatment,  964 
symptoms,  963 
urine  in,  96.3 
Anemia,  419 

blood  in  simple,  420 
definition,  419 
diagnosis,  417 
etiology,  416 
idio{)athic,  420 

infantum  psendo-leuksemica,  448 
IMithology,  449 
symptoms,  449 
of  simple,  419 
primary  or  e.s8ential,  420 
prognosis,  417 
progressive  j>ernicious,  426 
secondar>',  433 
simple  or  benign,  420 
symptoms,  416 
treatment.  417 
Aneurysm,  680 

arterio-venous,  692 
axial,  680 

12«1 
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Aneurysm,  cardiac,  658 
conj^eiiital,  692 
defliiitiou,  680 
differential  diagnosis,  687 
false,  680 
fusiform,  680 
miliary,  680 
of  abdominal  aorta,  690 
of  celiac  axis,  691 
of  hepatic  artery,  691 
of  pulmonary  artery,  691 
of  splenic  arterj',  691 
of  the  heart,  658 
of  thoracic  aorta,  681 
peripheral  art«rie«  in,  685 
physical  signs,  684 
symptoms,  (J81 
pathology  and  etiology,  680 
peripheral,  680 
prognosis,  688 
pulse  in.  685 
sacculated,  680 

sphygmographic  tracing  in,  685 
tracheal  tugging  in,  686 
treatment,  688 
varieties,  680 
Angina  ludovici,  707 
maligna,  179 
pectoris,  669 

diagnosis  from  pseudo^angina,  670 
etiology,  670 
pathology,  670 

prognosis  and  treatment,  671 
symptoms,  670 
vasomotoria,  670 
Angioneurotic  edema,  485 
Anhydremia,  419.     (See  i4rtemm.) 
Animal  parasitic  diseases,  1233 
Ankylostomum  duodeuale,  1238 
Anorexia,  785 

Anterior  poliomyelitis,  definition,  1074 
etiology,  1075 

prognosis  and  treatment,  1075 
reflexes  in,  1075 
symj>toms,  1075 
Authracosis.  5.J3.     ^See  Pnewnonokoniosis.) 
Anthnix,  .'i52 
bacillus.  .'}.^.'J 
diagn(»sis.  355 
edema.  :J54 
external,  3,54 
imnninity  in,  353 
internal.  .'154 
manner  of  infection,  353 
morbid  anatomy,  353 
pn^^no^iis.  liV) 
treatment,  .T>5 
Aortie  ineonipeteney  or  insufficiency,  597 
regurgitation,  ;VJ7 

blood-eount  in,  600 

Corrigan  or  water-hammer  pulse  in, 

m\ 
murmur  in,  602 
pulse-t racing  in,  602 
Quincke's  capillary  pulse  in,  601. 
stenosis.  603 

murmur  in.  ()05 
Aphasia,  11  in 
motor.  1119 
sensory,  1110 
Aphthongia,  1(H*»0 

Aphthous   f<«ver.   :rr3.     (See    Foot-and- Mouth 
Disease,  j 


Aphthous  stomatitis,  694 
definition,  694 
diagnosis,  695 

prognosis  and  treatment,  6B6 
symptoms,  695 
Apoplexy,  cerebral,  1113 
ingravescent,  1115 
serous,  1115 
Appendicitis.  810 

anatomical  aspect,  811 
bacteriology,  815 
chronic,  822 
clinical  history.  815 
consequences  of  performtioD,  81S 
definition.  810 
diagnosis,  819 

from  acute  intestinal  obstnictiM."£ 
from  acute  tubercular  peritooitaifi 
from  extra-uteri ue  pregnancr.  sfl 
from  indigestion,  82f> 
from  [M'rinephritic  abiHTcss.  StiO 
fn»m  renal  colic,  820 
from  typhoid  fever,  821 
local  measures  in  tn*atment,  825 
pathology  of  catarrhal,  811 
of  interstitial,  H12 
of  ulcerative,  812 
physical  signs,  818 
recurrent  or  relapsinfr,  823 
surgical  aspect  in  treatment  of,  624 
temperatun*  chart,  819 
treatment.  825 
Apraxia,  1120 
Arscnicism,  1215 
Arterial  sclerosis,  676 

clinical  history,  678 
definition,  676 
diagnosis,  679 
etiology,  677 
pathology.  676 

prognosis  and  treatment,  680 
Arteries,  aneurysm  of,  680 

atheroma  of.  676.    (See  Arter%n1  Jkiermi' 
diseases  of.  ♦»75 
Arthritic  muscular  atrophy,  1199 
Arthritis  deformans,  387 
Heute  form,  391 
causi's,  388 
diagnosis,  ;{91 
pathology,  3S8 

symptoms  of  chronic  form.  3s9 
treatment.  ^J91 
varieties,  .3JK) 
gonorrheal,  213 
Arthropathies  in  locomotor  ataxia.  lOH 
.  Ascaris  alata,  12:J7 

lumbricoides.  1234 
'  Awites,  Jh.>2 

adi|N)sus,  Jhi.3 

character  of  fluid  in.  925 

definition.  922 

diagnosis  from  chronic  |K*ritoniti&.  9SS 

from  ovarian  cvst,  925 
etiologv.  jr2:j 
fluid  in.  Vh>3 
l»atlioh>gy.  1*22 
physical  signs.  924 
prognosis,  t^26 
'  symptoms.  J^24 

'  treatment.  i^2*) 

Asiatic  cholera.  108 
Astasiai-aba*«ia.  1181 
Asthnui.  401 
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Asthma,  bronchial,  491 
cardiac,  (>55 
clinical  history,  492 
course  and  prognosis,  494 
Curschmann's  spirals  in,  493 
definition,  491 
diagnosis,  494 
duration  of  attack,  493 
etiology,  491 
hay-,  469 
# pathology,  491 
reflex  causes  of  bronchial,  491 
renal,  9«K) 
treatment,  494 
Ataxic  paraplegia,  1C86 
Atelectasis,  pulmonary,  519 
Atheroma,  776 
Athetosis,  1148 
Atrophy,  acute  yellow,  881 
definiti<m,  881 
diagnosis.  883 
etiology,  881 
liver  in,  881 
patholog>%  881 
physical  signs,  882 
prognosis,  883 
svmi)toms  and   physical  signs, 

882 
treatment.  883 
urine  in,  882 
Autumnal  catarrh,  469 

Bacillus,  comma,  110 

of  anthrax,  353 

of  diphtheria,  181 

diagnostic  value  of,  187 
manner  of  staining,  181 

of  Eberth.     (See  Typhoid  Fever,) 

of  glanders,  .'(48 

of  influenza,  158 

of  leprosy,  346 

of  syphilis,  327 

of  tetanus,  360 

of  the  plague,  169 

of  tuberculosis,  263 
distribution  of,  264 

of  typhus,  68 
Bacterium  coli  commune,  110 

of  cerebro-spinal  meningitis,  124 
Barrel-shap<*d  chest  of  emphysema,  528 
Basedow's  disease,   457.     (See   Exophthalmic 

Goiter. ) 
Baths  in  scarlet  fever,  243 

in  typhoid  fever,  55 
Beaded  ribs  in  rickets.  405 
Bed-bug,  1258 

Bed-sores  in  typhoid  fever,  65 
Beef  tape- worm,  1252 
Bell's  palsy,  1049 

Beri-bcri,  1030.     (See  Endemic  Neuritis.) 
Bile-ducts,  (carcinoma  of,  859 

stenosis  of,  t<(iO 
Black  death,  1(>9.     (See  Bubonic  Plague.) 

vomit,  120 
Bladder,  diseases  of,  1001 

hemorrhage  of,  UK)7 

neoplasms  of.  1006 

neuros(>s  of,  1007 
Bleeders'  diseasts  415.     (See  Hemophilia.) 
Blood,  diseases  of,  416 

in  anemia  infantum  pseudo-leuksemica, 
449 

in  chlorosis,  424 


Blood  in  leukemia,  440 

in  progressive  pernicious  anemia,  430 

in  i)seudo-leukemia,  447 

in  purpura,  414 

in  scurvy,  408 

in  secondary  anemia.  433 

in  simple  anemia,  419 

in  typhoid,  22,  40 
Bothriocephalus  latus,  1253 
Brachycurdia.  6<)5 

associated  with  a  neurosis,  666 

diagnosis,  t>69 

etiology,  6<)8 

pathology  and  etiology,  665 

physical  signs.  669 

prognosis,  (>69 

sym])toms.  668 

treatment,  669 
Brain,  aliscess  of,  1112 

and  meninges,  diseases  of,  1101 

anemia  of,  1106 

disturbances  of  circulation  of,  1106 

edema  of,  1107 

emboli  and  thrombosis  of,  1107 

hyperemia  of,  1105 

inflammation  of,  1112 

sclerosis  of,  1129 

softening  of.  1107-1110 

tuberculosis  of,  315 

vasimlar  degeneration  of,  1111 
Break-l>one  fever,  167.     (See  Dengue,) 
Breast' pang,  6(>9 
Bronchial  asthma,  491 
diagnosis.  491 

pathology  and  etiology,  490 
physical  signs,  490 
prognosis  and  treatment,  491 
symptoms,  490 

stenosis,  491 
Bronchiectasis,  487 

diagnosis  from  tuberculosis,  489 

etiologj',  488 

histology,  488 

physical  signs,  489 

prognosis,  489 

symptoms,  488 

treatment,  489 
Bronchitis,  acute,  479 

capillary,  512 

catarrhal.  478 

physical  signs,  482 

chronic,  AKi 

clinical  varieties,  484 

diagn(»sis  from  pulmonary  tubercnlosis 
484 
from  pneumonia,  481 

fibrinous.  496 

plastic,  49() 

prognosis.  486 

treatment,  486 
Bronchocele,  45.x     (See  Goiter.) 
Broncho-pneumonia,  512 

atelectasis  in,  512 

blood  in,  513 

cerebral  type.  515 

definition,  512 

diagnosis  from  lobar  pneumonia,  516 

duration,  51.5 

etiology,  513 

general,  516 

morbid  anatomy,  513 

pathology,  512 

physical  signs,  514 
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BroDcho-pneumouia,  prognosiB,  517 

sputa  in,  514 

treatment,  518 

tubercular,  516 
Bronchorrhea,  484 
Browu  atrophy  of  heart,  657 
Brown-S^quard's  spinal  paralysis,  1077 
Br-iit  de  diable,  423 
Bubonic  plague,  169 

Buhl's  disease,  418.     (See  Acute  FaUy  Degen- 
eration of  the  New-bom.) 
Bulbar  paralysis,  1091 

Cachexia,  in  cancer  of  stomach,  772 
malarial,  90 

pachydermique,  461.    (See  Myxedema,) 
saturnine,  1213 
syphilitic,  332 
Caisson  disease,  1182 
Calculi,  biliary,  a51.     (See  Cholelithiasit,) 
pancreatic,  910 

renal,  964.  (See  NephroHthiaevt.) 
Camp-fever,  67.  (See  J^phua  Fever,) 
Capillary    bronchitis,  512.       (See    BroncKo- 

pneumonia,) 
Carcinoma  of  esophagos,  724 
of  intestines,  833 
of  liver,  892 
of  lungs,  536 
of  pancreas,  907 
of  stomach,  769 
Cardiac  aneurysm,  658 
dilatation,  643 
diseases,  583 
hypertrophy,  636 

murmurs,  hemic,  in  acute  chorea,  1142 
in  chlorosis,  423 
in  pernicious  anemia,  429 
in  aortic  regurgitation,  597 
in  aortic  stenosis,  603 
in  mitral  regurgitation,  605 
in  mitral  stenosis,  611 
in  jmlmonary  regurgitation,  619 
in  pulmonary  stenosis,  620 
in  tricuspid  regurgitation,  615 
in  tricuspid  stenosis,  618 
thrombosis,  634 
Cardialgia,  783 
Catarrhal  bronchitis,  478 
laryngitis,  acute,  471 
chronic.  473 
Celiac  diseaf?e,  802 

Cephalod ynia.  3(>5.  (See  Muscular RheumaHmn.) 
C<^rebnil  lieniorrliajfe,  1113 

palsies  of  childhood,  1131 
Cerebro-spinal  fever  or  meningitis,  123 
meningitis,  almrtive  form,  128 
conijdications,  128 
cutaneous  symptoms,  127 
differential  diagnosis,  129 
dunition  and  propnosis,  130 
fulminant  or  apoplectic  form,  129 
history,  123 
immunity  in,  130 
incubation,  I'S) 
intermittent  form,  128 
local  remedies  in,  131 
micro-organ  ism  of,  124 
mild  or  rudimentary  form,  128 
modes  of  conveyance,  125 
mortality,  13(> 
nervous  symptoms,  126 
pathology,  12.3 


Cerebro-spinal      meningitift, 
causes,  125 
sequelffi,  130 
symptoms,  125 
treatment,  190 
typhoid  form,  128 
Cestodes,  1247 

Chalicosis,  533.     (See  PnrmwumekomimL) 
Chicken-pox,  231.     (See  VarieetU.) 
Chills  and  fever,  7a     (See  MmUuruL) 
Chloroma,  450 
Chlorosis,  421 
blood  in,  424 
complexion  in,  422 
heart-murmurs  in,  423 
malaise  in,  422 
pica  in,  422 
rubra,  422 
Choked  disk,  1039 
Cholelithiasis.  851 

acute  obstruction  in,  ^2 
chronic  obstruction  in,  854 
composition  and  appeaimnee  of  Wmf 

calculi,  851 
definition,  851 
differential  diagnosis,  853 
etiology,  851 
prognosis,  853 

rupture  of  the  duct  f^rom,  853 
symptoms,  852 
Cholera  Asiatica,  108 

algid  stage,  113 

bacillus  of,  110 

causes,  110 

clinical  types,  114 

complications,  114 

contagiousness.  111 

diet  in,  115 

differential  diagnosis,  114 

enteroclysis  in  tremtment,  117 

epidemic,  108 

mortality  of,  114 

history,  108 

hypodermoolysis  in  trestmeDt  U^ 

immunity  in,  112 

incubation  periiwl.  112 

intravenous  injections  in  tnatBC- 

117 
lavage  in  treatment,  116 
moiles  of  infection.  111 
preventive  inoculations  in,  115 
prognosis,  114 
prophylaxis  in,  115 
serous  diarrhea  in.  112 
sicca,  112 

stage  of  reaction,  113 
8ympt<mis,  112 
temi>eratnre  in,  113 
treatuH'nt  of  attack,  116 
urine  in,  ll.S 
visceral  lesions,  106 
infantum,  7ik<,  800 
morbus.  804 
n<>stras,  804 
Choluria.  iU4 
Chorea,  acute.  1142 
chronic.  114r> 
elect  rica,  1147 
fibrillary.  1148 
nii\jor,  11. "»3 
rhythmic,  1146 
Choreiform  disorders,  1146 
Chronic  arsenical  i>oisoning.  1216 
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Chronic  cystitis,  1105 

hydrocephalas,  1126 

interstitial  nephritis,  961 

laryngitis,  473 

lead-poisoning,  1213 

mercnrial  poisoning,  1217 

myelitis,  1073 

parenchymatous  nephritis,  977 

pericarditis,  582 

taberculosis,  286 
Chyluria,  943 

Cimez  lectularius,  or  hed-bng,  1258 
Cirrhosis,  atrophic,  887 

Glissonian,  886 

hypertrophic,  888 

of  Hver,  885 

of  lung,  510 
Colic  renal,  964 
Colitis,  794 

simple  ulcerative,  809 
Collapse  of  the  lungs,  519.    (See  Pidnumary 

AteUetasia.) 
Colon,  dilatation  of,  ^0 
Comma  bacillus,  110.    (See  Cholera.) 
Congestion  of  lungs,  496 
Constipation,  836-844 

hygienic  treatment,  836 
Convulsions,  infantile,  1158 
Cow-pox,  229.     (See  VaedHia.) 
Cranial  nerves,  diseases  of,  1()37 
Croup,  diphtheritic,  179 

membranous,  185.    (Se^  Laryngeal  DipK- 
theria. ) 
Croupous  or  fibrinous  pneumonia,  132.    (See 

Lobar  PHeumonia,) 
Culicide,  1259 
Cystic  kidney,  997 
Cystitis,  1001 

catarrhal,  1002 

chronic,  1005 

septic,  1002 

toxic,  1002 

traumatic,  1002 

Degenerations  of  the  heart,  654 

amyloid,  657 

brown  atrophy,  657 

calcareous,  657 

fatty,  654 

fatty  overgrowth,  656 

hyaline,  657 
Delirium,  acute,  1133 

tremens,  1207 
Dementia,  alcoholic,  1207 
Demodex  folliculorum,  1257 
Dengue,  causes,  167 
complications,  168 
symptoms.  167 
treatment,  168 
Dermanyssus  avium  et  gallinte,  1259 
Diabetes  insipidus,  385 

treatment,  387 
mellitus,  374 

acetone  in,  378 

acute,  377 

blood  in,  376 

causes,  377 

chronic,  377 

coma  in,  379 

cutaneous  symptoms,  379 

diagnosis,  382 

diet  in,  383 

hygienic  treatment,  384 

80 


Diabetes  mellitus,  infantile,  381 

medicinal  treatment,  384 

microbic  theory  of,  375 

mortality,  382 

nervous  symptoms,  379 

pancreatic,  «^1 

pathogenesis,  374 

pathology,  375 

Pavy's  view  of,  375 

prognosis,  382 

special  etiology,  377 

sugar  in,  378 

symptoms,  378 

test  for  acetones,  378 

treatment,  383 

uric  acid  and  urea  in,  378 

urine  in,  378 
Diabetic  coma,  379 
Diarrhea  alba,  802 
nervous,  843 
of  children,  796 
Dilatation  of  heart,  643 

of  stomach,  742 
Diphtheria,  179 

albumiimria  in,  186 
antitoxin  treatment,  192 
bacillus,  181 
blood  in,  180 
causes  of  death  in,  189 
complications,  186 
diagnosis,  187 

external  applications  in,  192 
hygienic  treatment,  190 
immunity  in,  183 
incubation  of,  183 
intuition  in,  192 
laryngeal,  185 
local  treatment,  191 
malignant,  184 
modes  of  infection,  182 
mortality,  188 
nasal,  185 
paralysis  in,  186 
pathology,  179 

of  pseudo-membrane,  179 
pharyngeal.  183 
predis))osing  factors,  183 
prognosis,  188 
prophylaxis  against,  189 
pseudo-diphtheria,  bacillus  of,  151 
sequelee,  186 
serum- therapy  in,  192 
skill-rashes  in,  186 
tonsillar,  183 
toxins,  182 
tracheotomy  in,  192 
treatment,  189 

use  of  cultures  in  diagnosis  of,  187 
Diphtheritic  dysentery,  102 
Disease,  Addison's,  450 
caisson,  1182 
celiac,  802 

of  the  coronary  arteries,  653 
Diseases,  combined  forms  of  cardiac,  620 
of  arteries,  675 
of  auditory  nerve,  1050 
of  bladder,  1001 
of  brain  and  its  meninges,  1101 
of  bronchial  plexus,  1061 
of  cervical  plexus,  1061 
of  circulatory  system,  573 
of  cranial  nerves.  1037 
of  dura  mater,  1101 
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Diseases  of  esophagus,  722 

of  fifth  nerve,  1046 

of  glosso-pbaryugeal  nerve,  1053 

of  hypoglossal  nerve,  1059 

of  intestines,  786 

methods  of  diagnosis,  786 

of  kidneys,  929 

of  liver,  845 

of  lumbar  and  sacral  plexuses,  1063 

of  mediastinum,  569 

of  meninges,  1064 

of  motor  nerves  of  eyeball,  1042 

of  muscles,  1193 

of  nervous  system,  1012 

of  pancreas,  902 

of  peripheral  nerves,  1026 

of  peritoneum,  910 

of  pharynx,  718 

of  pia  mater,  1104 

of  pneumogastric  nerve,  1053 

of  portal  vein,  865 

of  salivary  glands,  707 

of  seventh  nerve,  1048 

of  spinal  accessory  nerve,  1057 

of  spinal  nerves,  1061  * 

of  spleen,  897 

of  stomach,  733 

methods  of  diagnosis,  733 

of  the  blood,  419 

of  the  bronchi,  478 

of  the  ductless  glands,  450 

of  the  heart,  586 

of  the  larynx,  471 

of  the  lungs,  499 

of  the  nose,  465 

of  the  pleura,  539 

of  the  respiratory  system,  465 

of  the  suprarenal  capsules,  450 

of  the  thyroid  gland,  454 

of  the  tonsils,  709 

of  the  urinary  system,  929 

of  uuknown  pathology,  1135 
Distomiasis,  1234 

Dorsodynia,  365.    (See  Muscular  Rheumatism.) 
Dracontiasis,  1245 
Ductless  glands,  diseases  of,  418 
Duodenal  ulcer,  806 
Duodenitis,  793 
Dura  mater,  diseases  of,  1101 
Dysentery,  96 

ameba  coli  in.  99 

amebic  or  tropical  form,  99 

catarrhal  form,  98 

causes,  97 

chronic  catarrhal.  106 

intestinal  irrigation  in,  107 

complications,  101 

dietetic  treatment,  107 

diphtheritic,  prophvlactic  treatment  of, 
104 
sequelte.  104 

hepatic  abscess  in,  100 

history  of,  97 

intestinal  ulceration  in,  100 
Dyspepsia,  atonic.  783 

chronic  catarrhal,  752 

nervous,  777 
Dystrophia  musculorum  progressiva,  1197 

Ear,  care  of,  in  scarlet  fever,  244 

complications  of,  in  scarlet  fever,  239 
condition  of,  in  syphilis,  332 

Ebstein's  method  in  obesity,  1224 


Eburnation  of  cartilages,  38B 
Echinocoocus  disease,  1247 
endogenous,  1247 
exogenous,  1247 
fluid,  1248 
multilocular.  1247 
Echinorhyncus  gigas,  1246 

moniliformis,  1246 
Echokinesis,  1152 
Echolalia,  1152 
Eclampsia  infantilis,  1158 
Ectopia  cordis,  673 
i^ema,  angio-neurotic,  1183 

of  brain,  1107 

of  larynx,  478 

of  lungs,  500 
Ehrlich's  reaction  in  typhoid  fever.  43 
Elastic  tissue  in  tubercular  spotnm.  2S8 
Electrical  reaction  in  facial  palsy,  lOtf 
Electrolysis  in  aneurysm,  G6& 
Elephantiasis,  1244 

arabum,  1244 
Emaciation  in  acute  tuberculosis,  276 

in  anorexia  nervosa.  1169 

in  carcinoma  of  esopha^niSt  725 
of  stomach,  772 

in  chronic  tuberculosis,  299 
Embolism  in  aneurysm,  681 

in  chorea,  1142 

in  typhoid  fever,  39 

of  cerebral  arteries,  diagnosis  ot^  1117 
Embrocardia,  66Q 
Emphysema,  522 

compensating,  523 

complications,  528 

cough  in,  525 

diagnosis  from  pneamothonx,  SS7 

dyspnea  in,  525 

hypertrophic  523 
cyanosis  in,  525 
etiology,  524 

hereditary  character  of,  525 
pathology,  524 
physical  signs,  526 

interlobular,  522 

nature  of,  523 

senile.  529 

vesicular.  522 
Emprosthotonos  in  tetanus,  361 
Empyema,  556 

diagnosis  from   pleurisy  with   eifoR-'n. 
558 

differential  diagnosis,  558 

method  of  James  in  treatment.  559 

micro-organisms  in.  556 

necessitatis.  558,  687 

of  pericardium,  581.     (See  Purulent  Ptii^ 
cnrdititf.) 

paracentesis  in.  5,')9 

peptonuria  in.  5,')7 

pulsating.  558 

rupture  of  air-cells  in,  557 
Encephalitis,  chronic  diffuse,  1113 

focal,  1112 

optic  neuritis  in.  1113 
Encephalopathy,  lead.  1213 
Endocarditis,  586 

cerebral  variety  of  ulcerative,  592 

chronic  interstitial.  594 

diagnosis    of    ulcerative    from    tvpteid 
fever.  493 

etiology  of  simple  acute,  587 

of  ulcerative  or  mali^uant,  591 
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Endocarditis,  malignant  or  infections  form, 
590 

micro-organisms  in  etiology  of,  588 

jpcurrent  malignant,  592 

simple  acute,  486 

syphilitic,  339 

tuberculous,  289 

ulcerative,  590 
mural,  590 
valvular,  590 

varietif'S,  586 
Enteralgia,  841 

Enteric  fever,  17.     (See  Typhoid  Feter,) 
Enteritis,  catarrhal,  790 

croui>ous  or  diphtheritic,  803 

membranous,  840 

phlegmonous,  803 

ulcerative,  809 
Enteroclysis,  116 

EnterolithH  as  a  cause  of  appendicitis,  814 
Enteroptosis,  789 
Enterosi>asm.  843 
Enuresis,  1010 
Environment  in  phthisis,  318 

in  tuberculosis.  266 
Ephemeral  fever  370.     (See  Fdtricula.) 
Epidemic  catarrhal  fever,  158.  (See  Infiiunza.) 

hemoglobinuria,  418 

stomatitis,  373.    (See  Foot-and-Mouih  Dis- 
^4vte. ) 
Epilepsy,  li:56 

diagnosis  from  hysteria,  1139 

etiology,  1136 

grand  or  haut  mal,  1137 

in  plumbism,  1215 

Jacksonian,  11^)8 

in  brain-tumor,  1124 

nocturnal,  1138 

paroxysmal  period,  1136 

pathology,  1136 

petit  mal,  1137 

post-epileptic  phenomena,  1138 

prognosis,  1139 

symptoms,  1137 

treatment,  1139 
Epistaxis,  470 

in  hemophilia,  416 

in  scorbutus,  409 

in  typhoid  fever,  27 
Erysipelas,  170 

bacteriolog>',  171 

causes,  171 

complications  and  varieties,  174 

diagnosis  from  acute  eczema,  175 

from  chronic  ervthematous  eczema, 

175 
from  eczema  nodosum,  175 
from  erythema,  175 
from  urticaria,  175 

duration,  175 

facial,  173 

gangnenosum,  173 

incubation,  172 

local  treatment,  177 

method  of  conveyance,  172 

migrans.  173 

mortality,  176 

"nephro-,"  174 

occurring  in  typhoid  fever,  44 

pathology,  170 

phlegmonouH,  174 
*pneumo-,"  174 

prognosis,  175 


Erysipelas  pustulosnm,  173 
relapsing,  174 
sequelse,  175 
symptoms,  172 
treatment,  176 
vesiculosum,  173 
Erythromelalgia,  1190 
Esophagismus,  727 
Esophagi tis,  acute,  722 

chronic,  724 
Esophagus,  carcinoma  of,  724 
dilatation  of.  728 
diseases  of,  722 
diverticulum  of,  729 
neuroses  of,  727 
paralysis  of,  727 
rupture  of,  726 
stricture  of,  730 
ulcer  of,  724 
Estridffi,  1259 
Exophthalmic  goiter,  457 
acute,  458 

cardiac,  physical  signs  in,  458 
chronic,  458 
etiology,  458 
muscular  tremors  in,  459 
treatment,  460 
Eyes  in  cerebro-spinal  meningitis,  127 
in  hemiplegia,  1116 
in  intracranial  growths,  1124,  1125 
in  syphilis,  332 

oculo-motor  paralysis  of,  in  brain-tumor, 
1123 

Face  in  apoplexy,  1114 
in  Bell's  palsy,  1049 
in  bulbo-paralysis,  1091 
in  disease  of  seventh  nerve,  1048 
in  epilepsy,  1136 
in  hemiplegia,  1115 

in  progressive  muscular  dystrophy,  1198 
in  syphilis,  332 
in  torticollis,  1058 
progressive  hemiatrophy  of,  1186 
Facial  expression  in  chronic  tonsillitis,  716 
in  paralysis  agitans,  1154 
nerve,  1048 

spasm  or  paralysis,  1047 
Facies  in  cholera,  113 
in  jaundice,  848 
leontina  in  leprosy,  345 
Fftllopian  tubes,  tuberculosis  of,  314 
False    croup.    475.      (See   Spamodie  Laryu' 
I  gitis.) 

'  Farcy,  348.     (See  Glanders.) 
Fat-embolism  in  diabetes,  376 
'  Fat-necrosis,  912 
Fatty  degeneration  in  acute  yellow  atrophy, 
881 
in  cirrhosis  of  liver,  886 
in  idiopathic  anemia,  427 
of  heart,  650 
of  kidneys,  986.  982 
in  diabet^'S,  376 
in  phosphorus-poisoning,  884 
of  liver.  872 

in  phosphorus-poisoning,  884 
infiltration  of  liver,  871 
overgrowths  of  heart,  differential  diag- 
nosis, 652 
Febricula.  370 

Febris  flava,  118.    (See  Yelhw  Fever,) 
recurrens,  72.    (See  Relapsing  Fever.) 
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Fecal  coDcretious  as  a  cause  of  appendicitis, 
814 

impaction,  827 

vomiting,  829 
Fehling's  test  for  sugar,  946 
Fermentation  test  for  sugar,  947 
Fetal  heart-rhythm,  668 
Fetus,  endocarditis  in,  597 
Fever  and  ague,  78.    (See  MaLaria,) 

cerebro-spinal,  1^ 

dengue,  167 

gastric,  748 

hysteric,  1170 

in  abscess  of  liver,  877 

in  acute  pneumonic  phthisis,  283 

in  appendicitis,  815 

in  cholera,  114 

in  chronic  obstruction  of  bile-] 
854 

in  chronic  tuberculosis.  290 

in  general  miliary  tuberculosis,  276 

in  Hodgkin's  disease,  446 

in  influenza,  158 

in  intermittent  fever,  85 

in  meningitic  tuberculosis,  279 

in  multiple  neuritis,  1030 

in  pneumonia,  514 

in  pyelitis,  990 

in  pyemia,  200 

in  pylephlebitis,  suppurative,  667 

in  relapsing  fever,  74 

in  remittent  fever,  89 

in  scarlet  fever,  236 

in  secondary  syphilis,  329 

in  septicemia,  197 

in  small-pox,  223 

in  sun-stroke,  1228 

in  tuberculosis  of  Ijrmph-glands,  274 

in  typhoid  fever,  28 

jail-,  68.    (See  Typhus  Fetitr.) 

lung,  132 

malarial,  78 

Malta,  369 

Mediterranean,  369 

miliary,  372 

mountain-,  66 

pernicious  malarial,  88 

relapsing,  72 

ship-,  67.     (See  Typhus  Fever.) 

splenic,  352 

spotted.  123 

typhoid,  17 

typhus,  67 

yellow,  118 
Fibrinous  bronchitis,  496 

pleurisy,  542 
Fibroid  induration  of  lung,  510 

of  pancreas  in  diabetes,  375 
Fifth  nerve,  diseases  of,  1046 
pamlysis  of,  1047 

trophic  changes  in  paralysis  of,  1047 
Filaria  bronchialis,  1246 

hominis  oris,  1246 

immitis,  1246 

labial  is  oris,  1246 

lentis,  1246 

loa,  1246 

sanguinis  hominis,  1244 

distribution  of,  1244 

tratrheulis,  1246 
Filariasis,  1244 

Fin-.  St.  Anthony's.  170.     (S<;e  Erysipelas.) 
Flatulence  in  hysteria,  llb*9 


FIint*s  murmar  in  heart  disease,  603 
Floating  kidney,  927,  929 
Florid  phthisis,  282.     (See  Acute  PkOumL) 
Fluke,  blood-,  1234  t 

bronchial,  1234 

liver-,  1233     ' 

varieties  of,  1233 
Folic  brightique,  960 
Follicular  stomatitis,  694 
Food-infection  and  ptomain-poiaoniog,  lib 
Foot-and-mouth  disease,  373 
Foot-drop,  1029 
Foreign   bodies    in    intestinal    obstroetMC 

828 
Fourth  nerve,  1044 

paralysis  of,  1044 
Fremitus,  hydatid,  1249 

tactile,  in  chronic  tubercnloais,  296 
in  pneumonia,  516 
French  measles,  248.     (See  Rubeilm,) 
Friction-rub  in  acute  peritonitis,  914 
Friction-sound  in  pleurisy,  541 

in  sero-fibrinous  pericarditis,  578 
Friedreich's  disease,  1083 

sign  in  adherent  pericardium,  583 
Frontal  convolution,  speech -center  in.  IQSS 

Gait,  ataxic,  1008,  1031 

in   differential    diagnoais   of  \oamsiut 

ataxia,  1081 
in  peripheral  neuritis,  1030 
in  pseudo-hypertrophic  moscnlar  puaij- 

sis,  1196 
in  pseudo-tabes,  1031 
in  spastic  paraplegia,  1085,  1086 
Gall-bladder,  distention  or  dropsy  of,  SSS 
empyema  of,  856 
fistulous  communications  of,  857 
phlegmonous  inflammation  of.  856 
Galloping    consumption,    282.       (See  Jnii 

Phthisis.) 
Gallop- rhythm  in  fatty  degeneration  of  bctrt 
I  655 

Gall  -stones,  851 .     ( Set*  CVi/m/i,  Biliary. ) 

remote  effects  of,  856 
I  treatment  for  removal  of,  Kit* 

1  Galvauo-puncture  in  aneurysm,  6H9 
(langlion,  basal  tumors  in  or  about,  1136 
Gangrene,  expectoration  in.  531 
in  diabetes,  379 
in  ergotism,  1220 
in  lobar  pneumonia,  149 
in  Raynaud's  disease.  1185 
in  typhoid  fever,  40 
in  typhus  fever,  71 
I  of  lungs,  529 

Gangrenous  stomatitis,  701 
(Jjistralgia,  7Ki 
Gastrwtasis.  742 

(tastrie  contents,  examination  of,  734 
crisis,  1080 
i  fever,  747 

I         juice,  hyperacidity  of,  780 
I  subacidity,  7H1 

ulcer,  7(>1 

clinical  forms,  76.'» 
diagn<»sis  from  gastralgia,  766 
differential  dia^iUKsis,  766 
'  hemateniesis  in,  764 

'Gastritis.     (See  >Yo»irtrA. ) 
acute  catarrhal,  747 
suppurative,  751 
clironic  catarrhal,  752 
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Gastritis,  diphtheritic,  751 

toxic,  750 
Gastrodynia,  783 
Gastro-eiiteritis,  798 

Gastroptosis,  741.    (See  Malposttion  of  Stom- 
ach.) 
Gastroxynsis,  781 
Gelbfieber.     {Hee  Yellow  Fever.) 
Geueral   lymphadcnoma,  444.    (See  Pseudo- 
leukemia.) 

miliary  tuberculosis,  275 

paresis,  1129 

of  insane,  1129 

diagnosis  from  cerebral  syphilis, 

1131 
stage  of  mania  in,  1130 

tic,  1152.     (See  Tic.) 
Gtenito-urinary  system,  tuberculosis  of,  312 
German  measles,  248.     (See  RuheUa.) 
Giant  cells  in  tuberculosis,  261 
Gigantoblasts     in     progressive     pernicious 

anemia,  430 
Gin-drinkers'  liver,  885.     (See  Cirrhosis.) 
Glanders,  :J48 

acute,  :548 

bacillus  mallei,  348 

chronic.  349 

diagnosis.  349 

immunity  in,  348 

lesions  of.  .'U8 

modes  of  infection.  348 

period  of  incubation,  Ii48 

prognosis  and  treatment,  350 
Glioma  of  brain,  112.3 
Globus  hystericus,  1166 
Glomeruio-nephritis,  970 
Glossitis,  704 

desiccans,  706 
Glosso  lahio-laryngeal  paralysis.  1091 
Glosso-pharyngeal  nerve,  1053 

diseases  of,  105.3 
Glossy  skin  in  arthritis  deformans,  390 
Glottis,  edema  of,  in  small-pox,  221 

in  typhoid  fever,  38 
Glycosuria,  945 

alimentary,  382 

salts  for,  946 
Gmelin's  test  for  bile,  944 
Goiter,  455 

exophthalmic,  457 

physical  cardiac  signs  of  exophthalmic, 
458  ' 

simple,  455 

symptoms  of  exophthalmic,  458 

thymus  gland  in  treatment  of  simple,  457 

treatment  of  exophthalmic,  460 
Gonorrheal  arthritis,  213 

endocarditis  in,  214 
pathology  of,  213 
Gout,  392 

causes.  394 

dietetic  treatment.  399 

differential  diagnosis,  398 

irregular,  396 

morbid  anatomy,  393 

nervous  manifestations  in,  397 

pathogenesis,  392 

prophylactic  treatment,  398 

retrocedent,  3J)5 

rheumatic,  'it<7 

symptoms  of  acute.  395 
of  chronic,  396 

treatment,  398 


'  Gout,  urine  in,  397 
Graefe's  sign,  459 
I  Grain-poisoning,  1218 
!  Grand  mal,  1136 
I  Granular  kidney,  981 
I  Graves's    disease,    457.      (See    Exophthalmie 

Goiter.) 
'  Green  sickness,  421.     (See  Chlorosis.) 
j  Grippe,  la,  158 

[  Ground-soil,  Pettenkofer's  theory  of,  Zi 
Guaiacum  test  for  blood,  935 
Gummata  in  acquired  syphilis,  330 
in  congenital  syphilis,  332 
of  arteries,  335,  a39 
of  brain  and  spinal  cord,  333 
of  heart,  338 
of  liver,  335 
of  lung,  337 
of  pharynx,  336 
of  rectum,  337 
of  testicles,  340 
of  tongue,  :i36 
structure  of,  327 
Gums,  blue  line  in  lead-poisoning,  1213 
Gustatory  nerve,  1047 

Habit-chorea,  716 
Habit-spasm,  1149 
Hair  in  typhoid  fever,  33 
Hallucinations  in  hysteria,  1167 
Handwriting  in  general  paresis,  1130 
Harrison's  groove  in  rickets,  405 
Hay-asthma,  469.     (See  Autumnal  Catarrh.) 
Hay-fever,  469.     (See  Autumnal  Catarrh.) 
Headache  in  intracranial  growths,  1123 

in  syphilis,  334 

in  typhoid  fever,  41 

in  uremia,  959 

sick,  1140.     (See  Migraine.) 
Heart,  amyloid  degeneration  of,  657 

aneurysm  of,  658 

arrhythmia  of.  667 

brown  atrophy  of,  6.57 

calcareous  degeneration  of,  657 

canter-rhythm  in  dilatation  of,  646 

congenital  affections  of,  672 

degenerations  of,  654 

dilatation  of,  643 

displacement  of.  in  pleurisy,  546 

fattv,  654 

floating,  661 

hyaline  degeneration  of,  657 

hyj)ertrophy  of,  636 

in  pneumothorax,  565 
j         irregular.  667 
'         minor  affections  of,  660 

misplacement  of,  661 

nt'W  growths  of,  660 

organic  munnurs  of,  597.     (See  Cardiac 
Mnrmnrit.) 

palpitation  of,  661 

|>arasites  of,  660 

rapid.  663 

rupture  of.  6,59 

shape  of,  in  hypertrophy,  636 

slow,  665 

thrombosis  of,  634 

tuberculosis  of,  315 
Heart-failure  in  diphtheria,  187 

in  typhoid  fever,  treatment,  154 
Heat-apoplexy,  1228 
Heat-exhaustion,  1226 
Heat  stroke,  1226 


1270 


INDEX. 


Heat-stroke,  temperature  in,  1229 

treatment,  1230 
Heberden's  nodales,  390.    (See  Arthritis  De- 

formaiis.) 
Heller's  test,  939 
Hematemesis,  776 

diagnosis  from  hemoptysis,  777 

in  acute  yellow  atrophy,  882 

in  cirrhosis  of  liver,  887 

in  hysteria,  1169 

in  leukocythemia,  440 
Hematobium  distoma,  1234 
Hematomyclia,  1069 
Hemat^rrachis,  1069 
Hematozoa  of  malaria,  81 
Hematuria,  934 

in  acute  cystitis,  1003 

in  acute  nephritis,  973 

in  acute  yellow  atrophy,  882 

in  blood-flukes,  1234 

in  chronic  tuberculosis,  300 

in  chyluria,  944 

in  malaria,  88,  91 

in  nephrolithiasis,  %7 

in  renal  calculus,  967 

in  scorbutus,  409 

in  tuberculosis  of  kidney,  313 
Hemeralopia,  1039 
Hemianopia  in  brain-tumors,  1125 
Hemic  murmur  in  chlorosis,  429 
Hemicrania,  1140.    (See  Migraine.) 
Hemiplegia,  1115 

anesthesia  in,  1116 

atrophy  in,  1116 

crossed,  1116 

diagnosis,  1116    . 

in  brain-tumors,  1125 

in  chronic  nephritis,  985 

in  hysteria,  1168 

of  childhov>d,  1131 

reflexes  in,  1116 

spastica  cerebralis,  1132 
Hemoglobin  in  anemia,  424 
Hemoglobinuria.  936 

diagnosis,  937 

etiology,  9.% 

in  Raynaud's  disease,  1185 

paroxysmal,  936 

treatment,  937 
Hemolysis,  causes  of,  9',i6 

in  toxic  hemoglobinuria,  936 
Hemopericardiuiu,  .585 
Hemophilia,  415 
Hemoptysis,  .502 

etiology,  .503 

in  acute  pneumonic  phthisis,  29 

in  emphysema.  52S 

in  gangrene  of  lung,  531 

in  hysteria,  1170 

in  mitral  incompetency,  607 

in  mitral  stenosis,  512 

in  onset  of  phthisis,  290 

in  scorbutus.  409 

in  tuhert'ulosis,  293 

parasitic,  12^{4 

pathology,  503 

symptoms,  .5(>4 

treatment.  506 

vicarious,  504 
Hemorrhage,  broncho-pulmonary,  502 

cerebral,  1113 

extra-meningeal,  1067 

in  acute  yellow  atrophy,  882 


Hemorrhage  in  anemia,  429 

in  cirrhosis  of  liver,  867 

in  hemophilia,  416 

in  infantile  scorbatus,  411 

in  intussusception,  831 

in  leukocythemia,  440 

in  malaria,  90 

in  purpura,  413 

in  scarlet  fever,  840 

in  scorbutus,  409 

in  tuberculosis  of  kidnej,  313 

in  typhoid  fever,  34 

in  yellow  fever,  118 

into  spinal  cord,  1069 

into  spinal  meninges,  1067 

intra-mcningeal,  1067 

pulmonary,  293 

retinal,  in  chronic  nephritis,  965 

vesical,  1007 
Hemorrhagic  diathesis,  415 

diseases  of  the  new- bom,  418 

nephritis.  978 

in  variola,  221 

pleurisy,  550 

purpura.  412 

scarlet  fever,  238 
Hemorrhoids  in  cirrhosis  of  liver,  888 
Hepatic  abscess,  876 

blood-vessels,  diseases  of,  868 

colic,  852 

infiltrations  and  degenerations,  809 
Hepatitis,  diff^ise  syphilitic,  ^i 

interstitial,  885 

suppurative,  876 
Hepatization,  gray,  133 

red,  132 

white,  of  fetus,  338 
Hepatogenous  jaundice,  850 
Hereditary  ataxia,  1083 

muscular  paralysis,  1200 
Heredity  in  tubercuhisis,  268,  269 
Herpes  in  cerebro-spinal  meningitis,  127 

in  febrieula,  371 

in  malaria,  f^ 

in  neuralgia,  1034 

in  pneumonia,  143 
Hirudo,  1259 
Hodgkin's  disease,  444.      (See  P9eud»-fevtt' 

mia.) 
Huntingdon's  chorea,  1145 
Hutchinson's  teeth,  332 
I  triad.  3:52 

Hyaline  easts  in  urine,  973,  979.  9S4 
,  Hvdatid  disea**e,  1247 
1  thrill,  1249 

Hydrarthrosis,  214 
I  Hydr(»cephalus.  chronic,  1126 

Hvdroehlorie  acid,  test  for,  in  gastric  juiot 
1      *  7.34 

Hydromyelia,  10i)5 
'  Hydronephrosis.  993 

intermittent,  994 
Hydroperieanlium,  584 

in  nephritis,  973 
Hydrophobia.  3.56 

diagnosis,  Ii5H 

incubation,  [iTu 

morbid  anatomy,  .3,56 

paralytic  stage,  Jio7 

Pasteur's  treatment  bv  attenuated  rinii. 

;r>9 

preventive  inoculation  in.  358 
prodromal  symptoms,  357 
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Hydrophobia,  stage  of  excitement,  357 

temperatnre  in,  357 

virus  of,  356 
Hydrops  articulonim  intermittens,  1184 

peritonei,  922 
Hydrothorax,  567 

in  nephritis,  973 
Hyperorexia,  786 
Hyperpyrexia  in  heat-stroke,  1229 

in  hysteria,  1170 

in  rheumatic  fever,  207 

in  scarlet  fever,  238 

in  tetanus,  361 
Hypertrophy  of  the  heart,  636 
Hypnotism  in  hysteria,  1172 
Hypochondria  in  neurasthenia,  1175 
Hypoglossal  nerve,  1059 
paralysis  of,  1060 
spasm  of,  1060 
Hypostatic  congestion  in  typhoid  fever,  38 

of  lung,  4{)9 
Hysteria,  1163 

anesthesia  in,  1169 

ataxia  in,  11()8 

cataleptic  form  of,  1167 

contractures  in,  1168 

convulsions  in.  1166 

dyspnea  in,  1109 

fever  in,  1170 

gymnastic  form  of,  1167 

latent  or  interconvulsant  stage  of,  1168 

nervous  systiMu  in,  1168 

paralysis  in,  1168 

prodromal  stage  of,  1165 

pseudo-angina  in,  1170 

psychic  symptoms,  1169 

stage  of  delirium,  1167 

tachycardia  in,  1170 

traumatic,  1165 

urinary  symptoms,  1170 
Hystero-epilei>8y,  1166 

Icterus,  846.     (See  Jaundice,) 

neonatorum,  ^i 
Idioglussia,  1120 
Idiopathic  anemia,  426.    (See  ProgreaMive  Per- 

nicioM  Anemia.) 
Ileo-colitis,  799 

Ileus,  826.     (See  Intestinal  Obttruction.) 
Imbecility  in  cerebral  palsies  of  childhood, 

ii:j2 

Imitation  in  chorea,  1152 

Incontinence  of  urine  in  locomotor  ataxia, 

1080 
Indicanuria,  941 
Infantile  convulsions,  1158 
Infarction,  intestinal.  80^i 
Infectious  diseases,  17 
Influenza,  158 

antagonism  of,  1(K) 

bacillus  of,  159 

broncho-pneumonia  in,  162 

causes,  159 

clinical  types,  161 

complications,  161 

diagnosis,  163 

from  cerebro-spinal  meningitis,  163 
from  pneumonia,  163 
from  typhoid  fever,  163 

duration,  164 

hi»art- failure  in,  162 

history,  158 

immunity  in,  160 


'  Influenza,  lobar  pneumonia  in,  161 
I         manner  of  invasion,  159 

modes  of  conveyance,  159 

mortality,  164 

nervous  system  in,  162 

pathology,  159 

pleurisy  in,  162 

prognosis,  164 

prophylaxis  in,  164 

sequelae,  164 

symptoms,  160 

treatment,  165 
Ii^jection  of  salines  in  cholera,  116 
Inoculation,  preventive,  in  hydrophobia,  1068 
in  small-pox,  229 

protective,  in  yellow  fever,  122 

tuberculosis  produced  by,  267 
Inoculations,  prophylactic,  in  typhoid  fever, 

50 
Insular  sclerosis,  1088 
Intermittent  fever,  83 
Intestinal  catarrh,  790 

hemorrhage  in  typhoid  fever,  34 

infarction,  806 

obstruction,  826 

perforation  in  typhoid  fever,  34,  35 

tumors,  828 

ulcers,  806 
Intestine,  carcinoma  of,  833 

diminished  sensibility  of,  842 

neuralgia  of,  841 

neuroses  of,  840 

spasm  of,  843 
Intestines,  diseases  of,  786 
Intoxications,  1204 
Intracranial  growths,  1122 
Intussusception,  826 
Invagination,  826 
Iriduplegia,  1044 
Iritis  in  syphilis,  332 
Irregular  heart-  and  pulse-beat,  667 
Ixodes,  1259 

Jacksonian  epilepsy,  1136 
Jail-fever,  67.    (See  Typhut  Fever,) 
Japan,  bronchial  fluke  in,  1234 

endemic  neuritis  in,  1030 
Jaundice,  846 

acute  febrile,  368 

catarrhal,  847 

forms  of,  850 

hepatogenous,  487,  846 

in  acntt*  yellow  atrophy,  881 

in  atrophic  cirrhosis  of  liver,  887 

in  biliary'  calculi,  852 

in  carcinoma  of  liver,  893 

in  e])idemic  form,  847 

in  hypt?rtrophic  cirrhosis  of  liver,  888 

in  impacted  calculi,  880 

in  pneumonia,  147 

in  the  new-bom,  846 

in  Weirs  disease,  368 

in  yellow  fever,  121 

maiigimnt,  881 

xanthelasma  in,  848 
Joints  in  gout,  392-396 

in  rheumatism,  203 

in  smalI-iK>x,  221 

in  syphilis,  339 
Jumpers,  1153 

Keratitis  in  inherited  syphilis,  332 
in  small-pox,  222 
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Keratosis  follicularis,  1232 
Kidney,  amyloid,  962 

carcinoma  and  sarcoma  of,  999 

circulatory  disorders  of,  933 

cirrhosis  of,  981 

congenital  cystic,  997 

contracted,  981 

cyanotic  induration  of,  933 

cystic,  997 

diseases  of,  929 

echinococcus  of,  1251 

floating,  929,  930 

gouty,  981 

granular,  981 

lardaceuus,  962 

large  white,  977 

movabh;,  932 

new  growths  of,  999 

removal  of,  in  carcinoma,  1001 

rhabdomyoma,  999 

syphilis  of,  339 

tuberculosis  of,  312 

wandering,  929 

waxy,  962 
Kidnej-s,  active  hyjieremia  of,  933 

embolic  infarctions  of,  934 

in  diphtheria,  181 

mobility  of,  929 

passive  hyperemia  of,  933 

stone  in,  964 
Kindhusten,  251.     (See  Whooping-cough.) 
Knee-jerk,  loss  of,  in  ataxia,  1078 
in  diphtheria,  186 
in  diseases  of  lumbar  plexus,  1063 

Lactic  acid,  test  for,  736 

Lagophthalmus,  1043 

La  grippe,  158.     (See  Influenza.) 

Landry's  paralysis,  1026 

Lardaceous  degeneration  of  kidney,  962 

infiltration  of  liver,  869 
Ijarva*  of  flies,  1259 
Laryn»jeal  crises,  1054, 105*0 

nerves,  10.54 
Laryngismus  stridulus,  475.     [^e  Spasmodic 

Laryngitis.) 
Laryngitis,  acute  catarrhal,  471 

chronic.  47^ 

membranous,  473-476 

spasmodic,  475 
I^irynx.  adductor  i>aralysis  of,  1055 

anestljesia  of.  1056 

diseases  of.  471.  1054 

edema  of.  47.i-47H 

hyiwresthesia  of.  1056 

nerves  (»f.  105:i.  1054 

paralysis  of.  10.54 
complete,  1055 
of  abductors.  1055 

spasm  of.  1054 

tumors  of,  477 

unilateral  abductor  paralysis  of,  1055 
Latah,  1153 
Lateral  sclerosis,  amyotrophic,  1092 

primary.  1084,  1085 
Lateritious  sediment,  950 
Jjathyrismus.  1221 
Lathyrus  cieeni.  1221 

clymenum.  1221 

sativus.  1221 
Lavage  in  chronic  gastric  catarrh.  760 

in  dilatation  of  stomach.  746 

in  gastric  ulcer,  76.^ 


Lead  arthralgia,  1214 

colic.  1214 

encephalopathy,  1214 

in  urine,  test  for,  1214 

palsy  or  paralysis,  1214 
Lead-poisoning,  1212 

blue  line  ou  gums,  1213 

cerebral  symptoms.  1214 

cramps  of,  1214 
Lead-workers,  gout  in,  394 
Lepra  alba,  346 

cells,  345 
Leprosy,  345 

anesthetic  form,  346 

bacillus  of.  .346 

diagnosis,  347 

etiologj',  346 

history,  345 

modes  of  infection,  346 

pathology.  .345 

prognosis,  347 

treatment.  .347 

trophic  alterations  in.  347 

tubercular  form.  .*i46 
Leptomeningitis,  1065,  1104 

acute,  1065 

as  a  sequel  to  acute  febrile  dis««6(«.lU 

chronic,  1066 

non-tul>ercular  form.  1104 

tache  cerebrale  in,  1104 

tubercular  form.  10«6,  1104 
Leptus  aurumnalis.  1257 
Lesions  of  cauda  equina  and  conus  ten: 

nalis,  1101 
Leucin,  952 

in  leukemia.  437 

in  urine,  test  for,  952 
Ix>ucinuria,  9.52 
Leukemia,  437.     'See /^Ni-oc^A^aiia.) 

bIo(Ml  in,  441 

bone-marrow  in.  \\\f< 

complicatifuis  of.  443 

etiology,  439 

liver  in,  4.* is 

lymphatic.  437-442 
gland>  in,  441 

microbic  origin  of.  43i» 

pathology  of.  437 

spleen  in.  441 

splenic-myelogenous,  437 

symptom>.  44() 
leukemic  I»1«mmI.  abnormal  substances  in,4r 

|>eritoiiitis,  440 
Leukojjlakia  oris,  7(HJ 
Leukocythemia,  437 

psi'udo-.  441 

pSi'udo-anaMiiia  infantum,  448 

spleno-medullary.  1000 
Leukocytosis.  A'M\ 

)mthologica1.  436 

j»hysi<)logical.  4.'i6 
Ley  den's  crystals.  49.3.     (See  AMtkma.) 
Lichen  in  jaundice.  S4S 
Lienteric  diarrhea.  79.5 
Lingual  psoriasis.  7<^) 
Lips,  tuberculosis  of.  .304 
Lipuria,  9.54 
Lithemia.  400 
Lithie-acid  diathesis,  949 
Lithuria.  949 
Liver.  abs<'ess  of.  876 

active  congestion  of.  863 

acute  yellow  atrophy  of,  881 
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Liver,  affections  of  blood-vesaels  of,  868 
altered  shape  of,  845 
amyloid  infiltratiou  of,  869 
anemia  of,  863 

anomalies  in  shape  and  position  of,  845 
atrophy  of,  8H9 
carcinoma  of.  H92 
circulatory  affections  of,  863 
cirrhosis  of,  885 
atrophic,  861 
hypertrophic,  861 
diagram  of,  in  cirrhosis,  890 
diseases  of,  845 

dulness  of,  in  acute  peritonitis,  914 
fetty  degeneration  of,  872 

infiltration  of,  871 
gummata  of,  335 
hydatids  of,  1248 
hyperemia  of,  863 
hypertrophy  of,  869 
in  phosphorus-poisoning,  883 
new  growths  of,  896 
perihepatitis,  873 
psorospermiasis  in,  1232 
syphilis  of,  334 
toxic  symptoms  in  acute  yellow  atrophy 

of.  882 
tuberculosis  of,  311 
waxy,  86J) 
Lobar  pneumonia.  132.     (See  Pneumonia.) 
Localization,  cerebral,  1024 

spinal,  lOlH 
Lockjaw,  a'>9.     (See  TWaniM.) 
Locomotor  ataxia,  1078 

Argyll-Robertson  pupil  in,  1080 
course,  1087 

diagnosis    from    ataxic    paraplegia, 
lOHl 
from  cerebellar  disease.  1082 
from  peripheral  neuritis,  1081 
etiology.  1079 
gait  in.  1080 
gastric  crises  in,  1080 
pathology,  1078 
polyesthesia  in,  1080 
prognosis,  1082 
symptoms,  1079 
treatment,  10H2 
trophic  changes  in,  1060 
Long  thoracic  nerve,  1061 
Ladwig's  angina,  707 

Lumbago,  364.     (Si*e  Muscular  Rheumaiimn,) 
Lumbar  puncture,  1066,  1105 
Lumpy -jaw,  350.     (See  Actinomycosis.) 
Lung,  actinomycosis  of,  351 
carcinoma  of,  oiUi 
echinococcus  of,  1250 
gangrene  of,  circumscribed,  530 
diffuse,  529 
embolic,  529 
hemorrhagic  infarction  of,  503 
hydatid  cyst  of,  5:W 
neoplasms  of  cobalt  miners,  538 
sarcoma  of,  537 
splenization  of,  500 
Lung-fever,  132 
Lungs,  abscess  of,  5.')2 
embolic,  532 
symptoms  of,  533 
active  hyp<'remia  of,  4^ 
apoplexy  of,  5(W 
brown  induration  of,  499 
cirrhosis  of,  510 


Lungs,  congestion  of,  498 

edema  of,  500 

embolism  of,  508 

emphysema  of,  522 

fibroid  induration  of,  510 

gangrene  of,  529 
etiology,  530 
pathology,  529 
symptoms,  531 

hemorrhage  of,  502 

hemorrhagic  infarct  of,  506 

new  growths  of,  536 

passive  hyperemia  of,  499 

syphilis  of,  337 

tuberculosis  of,  277 
Lymphadenitis,  569 

tuberculous,  569 
Lymphadenoma,  general,  444 
Lymphatics,  distended,  1245 
Lymph-glands,  suppuration  of,  569 

tuberculosis  of,  271 
Lymphoma,  multiple  malignant,  444 
Lympho-sarcoma,  malignant,  444 
Lymph-scrotum,  1245 
Lymph-vaccine,  230 
;  Lymph-vulva,  1245 
Lyssophobia,  358 

Macrocytes,  424 
Macrocyt<»sis,  419 
Maidismus,  1220 

"Main  en  griffe'*  in  diseases  of  muscles,  1194 
Malacia,  786 
Malarial  cachexia,  90 
I         fever,  78 

ameba      causing     estivo-autumnal 
fever,  82 
causing  quartan  fever,  82 
causing     tertian     intermittent 
fever,  81 
chart  in,  80 
cilia*  or  flagella  in,  83 
complications,  91 
cutaneous  symptoms,  86 
diagnosis,  92 
etiology,  79 
hematozoa  of,  81 

hematuria  and  hemoglobinuria  in,  91 
hot  stage  of  intenuittent,  84 
immunity  in,  83 
incubation  in,  83 
intermittent,  83 

temperature  chart  in,  84 
life-cycle  of  parasite,  83 
localities  of,  78 
masked  intermittent,  90 
mild  form,  86 
mode  of  infection  in,  8:^ 
occurring  with  typhoid  fever,  43 
parasite  of,  wl 

paroxysms  in  intermittent,  83 
pathology  of,  7H 

pernicious  intermittent  form,  85 
algid  form,  h7 
comatose  form,  88 
congestive  chills  in,  87 
hematuric  form,  88 
Plasmodium  of,  81 
prognosis,  93 
prophylaxis  in  pernicious  intermit- 

U'nt,  95 
quartan,  85 
quotidian,  86 
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!!>:*•  .  -.  i ;    i;;t.    JirvJir."!  ij«#»a(ie.  t254 

'■-.  vr'-;..  •;•>»       :>fr  .,r.  ir. -JfiT 
M«*af-p^. '.•»•". •...'.*'.  IJ'..'   IJ4-J 

K*^^.^-.r.  ..v..  %.--«.---    Y.  v?'* 

<jT4ph.i/iH  ir«  'i.*#-aj»#»7*  of.  571 

^^rr/.Th;*  of.  r»7»i 

turnorn  of,  '70 
Mt'f\ift  rr-rHit  fiu  ff\fT.  .'VSJ> 
M'*I»ilhi.  furiior'*  of.  1125 
M*'K«I'K  vt'r^jH.  llJi,       See  .4 n/inta. I 

M«'Imii'»  '4/in  ornu  of  Iiv*T,  i-ifT 

M'lHiiofir  rarririoifiH.  <]\AnnmiHin  Addiaon's 

M«'l»iiiiiri»i.  f»51 

Mf'liiMiiiM  mi|»nir(fiHlc,  '15r{ 

M«l*iii*  ill  typhoid  ffvrr,  31 


'HfMlLUlOIIS.  'S4O 

Mwnao  t.ntiephmiiti*.  tnbrfmioaik  315 
•r.  I2I7 

liaa  iiiiT 

iti»  jud  mkivrntkaa.  in,  Tg7 

'M.  Un  y .  <H?dmi<ia  <rfl  888 
lu  ryphuid  fever,  19 
niberFni<»i»  «iC  '173 
.  rabeflL  'i73»  :I10 
Hi.wiif  i>.  !iesB»rriuu^  into.  9K 
into.  9W2 
^lea&lic  raicai  TKn 
nniciimf.  JSTT.  IKi 


n  •itfiiiEnt*.  Itl7 
iBeiilKiuH»  in  lUts  fever.  308 

Ulczor^  OKA.  ISi4 

MMnwVaifc  41!> 

ficzo-HnDHiisour  in  ebtirem*  ll-fii 
in  datwaamsiir  fever.  :2I13 

if»«tmii^  crivbcu  .tfcerv.  ttmbolisni  ai 

enr.  «iiamMW  •>£  in  mtfasiea.  :2C7 
in  icariec  fever.  *i39 
Xxuzmne.  U-ll» 

•iphdmimiHOe.  1043 
Kllarv  aiwLiiMLJ  in  cypboid  fever.  A 
fever.  1172 
cnbeteietf.  :a?«^ 

m  rrphoid  fever,  "ft* 

a  :i  >«*nMil»««tij*.  ifiH 
.a  r7pa«)i«i  fev*tr.  'X 
D«>is«»ninjf  fiv.  121  r 

Mllk-«i!kaeae.  371 
Ximic  ^paksiu.  115»> 
lCia«i-biiiitin«?SB»  V\t2 
Mia.l^ieai^t-».  ll-il) 
Miaer*  cairhf?xi*,  1:238 

n^ruk*ni< of  lang.  53S 

M::«.-bV:L  Wrir.  rvst-<rore  in  hysteria,  1171 
Miml  itj«*i»iiip*-te-ncy.  6i>5 

n-«urfitatiou  or  iusuflSciency.  6i>5 

«iia£no(<i*     from      fuuctiooal     mtt^ 
miirs.  610 

mechanism  of.  fJ06 

mnrmnr  in,  GQ5* 
stenosi*,  fill 

chlonii^is  and.  611 

choiva  and.  t>ll 

murmur  in.  614 

patljolojfv  and  etiology,  611 

physic-al  signs  in.  613 

pri'systolic  murmur  in,  614 

rheumatism  in.  611 

sphygmogram  of.  613 

symptoms,  612 
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Moist  r&les,  297 
Monoplegia  facialis^  1049 

hysteric,  1168 
Morbus  Addisonii,  453 

coxse    senilis,    390.     (See   ArihriHa    De- 

formafis.) 
maculosus  neonatorum,  418 
Morphea,  1189 
Morphinism,  1211 

Mortality  in  cerebro-spinal  meningitis,  130 
in  pneumonia,  152 
in  small-pox,  225 
in  typhus  fever,  72 
in  whooping-cough,  255 
in  yellow  fever,  121 
Morvan's  disease,  1095,  1096 
Mosquitoes,  1259 

relation  of,  to  filaria  disease,  1243 
Motor  cells,  degeneration  of,  10(X2 
centers,  1021,  1022 
impulses,  course  of,  1924 
nerves  of  eye-ball,  diseases  of,  1042 
oculi,  lesions  of,  1043 
paralysis  of,  1043 
spasm  of,  1043 
phenomena  in  neurasthenia,  1174 
system,  lesions  of,  1025 
tracts,  decussation  areas  of,  1018 
Mountain  anemia,  1238 

fever,  66 
Mouth,  diseases  of,  692 
Mouth-breathing,  715 
Movable  kidney,  929 
diagnosis,  931 

dilatation  of  stomach  in,  930 
symptoms,  930 
treatment,  932 
Movement,  limitation  of,  in  eye-muscles,  1045 
Muco-pus,  occlusion  of  bronchioles,  481 
Mucous  membranes,  lesions  of,  in  syphilis, 

337 
Mulberry  calculi,  965 

Multiple  malignant  lymphoma,  444.     (See 
Pseudo-lenkemia. ) 
neuritis,  1029 
sclerosis,  1088 
Mumps,  258.     (Sec  Parotitis.) 
Murmur,  Flints,  60;j 
in  aneurysm.  685 
in  congenital  heart  disease,  674 
in  endocarditis,  588 
in  rachitis,  405 

in  subclavian  artery  in  phthisis,  295 
in  valvular  disease,*602, 605, 608,  614,  617, 
619,  620 
Murmurs,  hemic.  423-429 

myocardial,  649 
Musca  domestica,  1259 
Muscaria  amanita,  1221 
Muscidse,  1259 
Muscle,  diseases  of,  1193 
Muscle-trichinse,  1241 
Muscles,  electric  reaction  of.  Erb's  sign,  1156 

of  eye,  paralysis  of.  1045 
Muscular  at rophv.  1200 
arthritic,  1199 
neural  progressive,  1194 
progressive,  1092 

facio-scapnlo- humeral  type,  1198 
infantih'  type,  119H 
spinal,  1193 
pseudo-hypertrophic,  1195 
contractures,  hysteric,  1168 


Muscular  cramp  in  dilatation  of  stomach,  744 
hypertrophy,  1200 
paralysis,  hereditary,  1199 
rheumatism,  363 

sense  in  Brown -S^uard's  spinal  paral- 
ysis, 1077 
wasting,  hysteric,  1168 
weariness  in  trichiniasis,  1239 
Muscularis  progressiva,  dystrophia.  1196 
Musculo-spiral  nerve,  paralysis  of,  1062 
Mushroom-poisoning,  1221 
Music- faculty,  loss  of,  in  aphasia,  1120 
Musical  murmur,  609 
Mussel-poisoning,  1219 
Myalgia,  '36^i.    (See  MuaeiUar  Rheumatism.) 
cervical  is,  364 
lumbalis,  364 
Mycosa  stomatitis,  699 
Mycosis,  intestinal,  354 
Mycotic  diarrhoea,  798 
Mydriasis,  1044 

Myelin  droplets  of  Virchow,  480 
Myelitis,  acute.  1070 
chronic,  1073 
diagnosis,  1072 

diaphragmatic  breathing  in,  1071 
diffuse,  1070 
disseminated,  1071 
girdle-feeling  in,  1072 
reflexes  in,  1072-1074 
transverse,  1070 
;  Myelocytes,  441 
'  Myelogenic  leukemia,  437 
;  Myiasis,  internal,  1259 
vulnerum,  1259 
Myocarditis,  648 
'         acute.  648 

circumscribed,  648 
diff'use  interstitial,  648 
parenchymatous,  648 
angina  i)ectoris  in,  651 
cardiac  arrhythmia  in,  651 
chronic  or  fibrous,  649 
in  rheumatism,  203,  206 
in  syphilis,  339 
segmentaire,  21 
Myocardium,  diseases  of,  648 

lesion  of.  due  to  disease  of  the  coronary 
!  artery,  653 

I  Myosis,  1043 

spinal,  1044 
Myositis,  infectious,  1193 

progressive  ossifying,  1194 
Myotatic  irritability,  1093 
:  Myotonia  congenita,  1200 
Myotonic  contraction,  1201 
Mytilotoxin,  1219 
Myxedema.  461 
I         associated  with  cretinism,  464 

operative,  464 
I  pathogenesis,  461 

I  treatment  of,  by  thyroid-feeding,  463 

true,  461 
varieties,  461 
Myxoma  in  intracranial  growths,  1123 

Nails  in  typhoid  fever,  33 
Nasal  catarrh,  acute,  465 
chronic,  466 

diphtheria.  185 
Necrosis,  anemic,  653 

in  tubercle,  262 
Necrotic  tonsillitis,  712 
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Nematodes,  1235 

uncommon,  1246 
Neoplasms  of  bladder,  1006 
Nephrectomy,  932 
Nephri tides,  the,  955 
Nephritis,  acut«  parenchymatous,  970 

cardiac  hypertrophy   in  chronic  inter- 
stitial, 9H5 
chronic  interstitial,  9S1 

parenchymatous,  977 
complicating  the  infectious  fevers,  973 
complications,  986 
definition,  970 
diagnosis,  i)74 
diet  in  treatment,  975 
dropsy  in,  957 
edema  in,  972 
etiology,  971 
glomeruli  in,  971 
hemorrhagic.  J)70 
hygiene  and  diet  in  treatment  of  acute, 

975 
interstitial  changes  in  acute,  971 
large  white  kidney  in  chronic,  977 
lymphomatous,  of  Wagner,  43 
of  pregnancy.  974 

pale,  gnmular  kidney  of  chronic,  978 
pathology,  970 
prognosis.  974 
suppurative,  $)H9 
symptoms,  972 
treatment,  975 
tube-casts  in,  955,  973 
tubular  changes  in  acute,  970 

in  chronic  interstitial,  982 
uremia  in.  958,  973 
urine  in.  973.  979,  984 
Nephrolithiasis,  $)64 
Nephroptosis.  929 
Nephrorrhaphy,  932 
Nc'pliro-typhoid,  42 
Ncrvi's,  audit<>ry.  lO.'W) 
bracliial  plexus.  KHjl 
riTvical  jHexus.  IWJl 
fiftli.  lOK) 
fourth,  KMl 

gloss<)-i)haryngoal,  10.'>3 
hypogbiss:!!.  nr)9 
lumbar  and  siicnil  plexuses.  10(53 
of  ('veball  ( motors  diseases  of,  1042 
ptTipberal.  diseases  of.  102*5 
pneiiino<r:istric.  1053 
sevtntb.  lOlh 
sixth.  10  ir. 
8}»inal  accessory,  l(r»7 

diseases  of.  1(M>1 
third.  1013 
Nervous  dysi)e|>sia,  777 

system,  diseases  of.  1012 

fui»cti(Hi  of  cereMlum.  102.3 
of  cerebrum.  H>2<) 
i»f  spinal  C(»nl,  1012 
genenil    and    topical,   diagnosis  of. 

\(YZ\ 
bistolojfv  of.  1012 
lesions  of,  \kYZ\ 
bx-alization  of  functions  of  segments 

of  s]>iTial  c(»rd,  lOlH 
tinnors  of.  ia'J2 
Nettlerasb.       .^I'c  Vrticnrin.) 
Neural  pr(»gressive  muscular  atrophy,  1193, 

1194 
Neuralgia,  1032 


Neuralgia,  cervico-brachial,  1035 

cervico-occipital,  1034 

femoral  or  crural.  1035 

infra-maxillar>\  1034 

intercostal,  1034 

lumbo-abdomiiial.  1035 

mastodyuia,  1035 

obturator,  ia35 

of  genitalia  aud  rectum.  1036 

of  the  head,  la'M 

ophthalmic,  KKU 

phrenic,  1034 

supra-maxillar>%  1034 

visceral,  1036 
Neurasthenia,  117^) 

diagnosis  from  hysteria,  1176 

etiology.  1173 

lithemic,  1175 

motor  phenomena,  1 174 

psychic  symptoms  in.  1175 

rest-cun*  in,  1177 

sensory  disturl>an<^'s  in.  1174 

svmptoniatic,  1174 
Neuritis,  102s 

aIc4)holic.  1029 

arsenical,  1029 

diffuHt\  l(n>H 

endemic.  1030 

f«Kal.  1028 

in  diphtheria.  1H6 

interstitial.  1028 

lilMiniatous.  1(^28 

malarial.  10.'{O 

multiple.  102i» 

rertexes  in.  1025> 

recurring  niultipk*,  lU'K) 

rheumatic.  \\f^ 

spontaneous  or  idioi»athic,  1090 
Neurogliar  tissue.  1123 
Neuromata.  1032 
Neurou>,  H)13 
Neur<»S4s.  o«'nipation-,  IKil 

of  bladdir.  UMi? 

of  iiit«*?*tine.  **10 

«li>tMrban<-rs  «,f  motility.  ■»! 
.^rcretory  di>tnrbaiM-e'«.  •»  lO 
s<*ns(»ry  di^turbaiir«"<.  -11 

of  n»i«-turitioii.  iMlo 

of  stomach.  777.       S«-«'  >titt..nrh. 

of  tlM-  bt-art.  *i*'y\ 
Neurosis.  >i»a>tic  \a-«4»-!notor,  of  the 

iti«>.   11!M 
Neutn»plnb's.  141,  112 
Nigbt-blindnes>.  UV>[t 

in  scurvy.  I«H» 
Nijrbt -sweats  in  phthisis,  -h**, 
Nil)|»l«'.  ra^t't^  .liM-as,-  ..f.   i-v{.> 
Nits.  l-i.')7 
Nodositi«H.  H«  bruit  ii'-.  :\*.Hi 

Noma.  70l.        Sir  tnUflif  m,,ty.   Stn  „iit, 

)»U(b-iHlie.  7»'- 
Normoblasts.  i'.U) 
Nose,  dist-ases  of.   I«>' 
Nose-bbe<l.   17t>.       Sr,    />/«/, in.,.  . 

in  typhoid  fr\.  i.  •.>7 
Nutmeg  livrr.  '*-'>.        <, ,    /  ,,  ,/<onia  o 
Nyctalopia.  lo:{J< 
Nystagmus.  bilat»r:ii.  1«»^| 

in  insular  Ml«r<-iN.  in-;* 

panilytic.  l«»ir» 

()Bh>ITV.  1222 

treatment.  \'^S> 
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Obesity,  treatment,  Oertel's  1225 
Obstruction,  intestinal,  826 

acute,  and  varieties,  826 
chronic,  and  varieties,  827 
Occupation-neuroses,  1161 
Ocnlo-motor  palsy,  1043 
Oligemia,  419.     (See  Anemia.) 
Oligochromemia,  419.     (See  Anemia.) 
Oligocythemia,  419.     (See  Anemia.) 
Omentum,  new  growths  in,  927,  928 

tuberculosis  of,  309 
Omodynia,  365.     (See  Muscular  Rheumatism.) 
Onomatomania,  1152 
Onychia  in  arthritis  deformans,  390 

syphilitic,  331 
Ophthalmic  migraine  of  Charcot,  1043 
Ophthalmoplegia,  1046 
Opium-inebriety,  1210.     (See  Morphinism.) 
Opiumism,  1210 
Opium-poisoning,  differential  diagnosis  from 

uremia,  962 
Oppolzer's  sign,  576 
Optic  atrophy,  1040 

nerve  and  tract,  diseases  of,  1038 
neuritis,  1040 

in  abscess  of  brain,  1113 
in  Bright's  disease,  979 
in  tuberculous  meningitis,  281 
in  tumor,  1124 
Optic-nerve  atrophy  in    locomotor   ataxia, 

lOciO 
Orchitis  in  parotitis,  259 

interstitial,  in  syphilis,  340 
in  tuberculosis,  313 
in  typhoid  fever,  43 
Oriental  plague,  169 
Osteitis  deformans,  1180 
Osteo-arthropathy,  hypertrophic  pulmonary, 

of  Marie.  1180 
Osteo-myelitis,  acute,  diagnosis  from  rheu- 
matism, 209 
Otitis  media  in  scarlatina,  239 
Ovaries,  tuberculosis  of,  314 
Ozaluria,  950 

Oxyuris  vermicularis,  1237  « 

Oysters,  poisoning  by,  1219 

t3rphoid  bacilli  conveyed  by,  26 
Ozena,  bacillus  mucosis  as  a  cause  of,  467 

Pachymeningitis.  1064 

externa  and  interna,  1101 

hemorrhagica,  extra-dural,  1102 
Palate,  paralysis  of,  in  diphtheria,  186 

tuberculosis  of,  305 
Palpitation  of  heart,  661 
Palsies,  cerebral,  of  childhood,  1131 
P^lsy,  lead,  1030 
Faludism.     (See  Malarial  Fever.) 
PUicreas,  calculi  of,  910 

carcinoma  of,  907 

cyst  of,  909 

diseases  of,  902 

hemorrhage  of,  906 

lesions  of,  in  diabetes,  375 
Pancreatic  cyst,  909 
PUicreatitis,  acute,  902 

chronic,  905 

fat-necrosis  in,  902 

gangrenous.  904 

hemorrhagic,  902 

suppurative.  904 
Paralysis,  acute  ascending  (Landry's  palsy), 
1026 


Paralysis  after  diphtheria,  186 

agitans,  1154 

alcoholic,  1029 

Bell's,  1049 

bulbar,  acute,  1091 
chronic,  1091 

crossed,  1116 

crutch-,  1062 

diver's,  1182 

general,  of  insane,  1129 

hysteric,  1168 

in  cerebro-spinal  meningitis,  127 

infantile,  1131 

in  lateral  sclerosis,  1085 

in  locomotor  ataxia,  1080 

in  progressive  muscular  atrophy,  1194 

of  brachial  plexus,  1061 

of  circumflex  nerve,  1062 

of  diaphragm,  1061 

of  facial  nerve,  1049 

of  fifth  nerve,  1047 

of  fourth  nerve,  1044  * 

•of  hypoglossal  nerve,  1059 

of  larynx,  1054 

of  median  nerve,  1062 

of  musculo-spiral  nerve,  1062 

of  oculo-motor  nerve,  1043 
'         of  olfactory  nerve,  1037 
i         of  recurrent  laryngeal  nerve,  1054 

of  sixth  nerve,  1045 
'         of  third  nerve,  1043 

of  ulnar  nerve,  1063 

of  vocal  cords,  1054 

periodic,  1162 

pseudo-hypertrophic  muscular,  1125 

radial,  1063 

sleep-,  1062 
Paralytic  thorax,  293 
'  Paramyoclonus  multiplex,  1146 
j  Paraphasia,  1222 
Paraplegia,  ataxic,  1086 

congenital,  1086 

from  ergotism,  1220 

from  tumors  of  the  cord,  1098 

hysteric,  1168 

in  tabes,  1080 

intermittent,  1068 

pellagra,  1221 

reflex,  1088 

spastic.  1086 

syphilitic.  a34 
Parasites,  animal,  diseases  due  to,  1232 

of  heart,  660 
Parasitic  arachnida,  1256 

gastritis,  748 
Parkinson's  disease,  1153 
Parosmia,  1037 
Parotitis,  259 

complications  and  sequelse,  259 

contagiousness  of,  258 

duration,  259 

epidemic,  2.58 

etiology  of,  258 

facial  paralysis  in,  260 

immunity  in.  259 

in  lobar  pneumonia,  147 

in  typhoid  fever,  37 

pathology,  258 

symptomatic.  708 

symptoms,  2.59 

treatment,  260 
'  Paroxysmal  hemoglobinuria,  930 
:  Parrot's  ulcei-s,  699 
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Pediculosis,  1257 
Pediculus  capitis,  1257 

corporis,  1257 

pubis,  1258 
Peliomata  typhosa  (t&ches  bleu&tres)^  33 
Peliosis  rbeumatica,  413.     (See  Aiihr%iic  Pur- 
pura.) 
Pempbigus  neonatorum,  331 
Petitastoma  tsenioides,  1256 
Peptones  in  tbe  urine,  tests  for,  941 
Perforation  of  bowel  in  dysentery,  101 

in  typboid  fever,  35 
Pericarditis,  573 

acute  plastic  or  fibrinous,  573 

adbesive,  582 

chronic,  582 

diagnosis  from  acute  pleurisy,  580 
from  cardiac  dilatation,  580 

hemorrbagic,  582 

hyperpyrexia  in,  579 

in  rheumatism,  206 

pulsus  paradoxus  in  sero-fibrinous,  577 

purulent,  581 

sero-fibrinous,  576 

tuberculo-mediastinal,  575 

varieties  of,  573 
Pericardium,  diseases  of,  573 

dropsy  of,  563 

tuberculosis  of,  308 
Perichondritis,  laryngeal,  in  typhoid  fever, 

38 
Perihepatitis,  acute,  873 

chronic,  875 
Perinephritic  abscess,  996 
Peripancreatitis,  902 
Perisplenitis,  899 
Peristaltic  unrest^  782, 1169 
Peritoneum,  carcinoma  of^  927 

diseases  of,  910 

new  growths  in,  927 

tuberculosis  of,  309 
Peritonitis,  acute,  910 

adhesive,  920 

cancerous,  920 

chronic,  919 

hemorrhagic,  920 
tuberculous,  920 

circumscribed,  915 

hysteric,  910 

in  typlioid  fever,  35 

leukemic.  440 

localized  or  partial,  915 

proliferative,  920 

wiline  treat nu'nt  of,  919 

syin])tonis  of  general,  913 
PeritVph litis,  811 
Perlicher,  701 
Pernicious  anjemia,  426 

malaria,  86 
Pertussis.  251.     (See  Whooping-cough,) 
Petit  mal,  1137 

Peyer's  patches  in  typhoid  fever,  17 
Phagocytosis  in  erysipelas,  170 

in  tuberculosis,  26*2 
Pharyngitis,  acute,  718 

chronic.  720 

herpetic,  718 

membranous,  719 
Pharyngocele,  729.     (See  Esophagenl  Divertic- 
ulum.) 
Pharynx,  acute  infectious  phlegmon  of,  721 

diseases  of,  718 

inflammatory  edema  of,  722 


Pharynx,  tuberculosis  of,  305 
Phosphaturia,  951 
Phosphorus- poisoning,  liver  in,  883 
Phrenic  nerve,  diseases  of,  1061 
Phthiriasis,  1257 

Phthisis,  acute  broncho-pneumonic,  is  ctt> 
dr€n,285 

acute  pneumonic,  282 

chronic  ulcerative,  285 

course  of  acute  pneumonic,  284 

diagnosis  of  acute  pneumonic,  284 

fibroid,  302 

pathology  of  acute  pneumonic,  2& 

stone-cutter's,  534 

subacute  cases,  284 

symptoms  of  acute  pneumonic,  383 
Pia  mater,  diseases  of,  11(M 
Pica,  4*22 

Pigeon-breast  in  rickets,  405 
Pigmentation   of   skin,    453.     (See  AUmi 

Disease. ) 
Pin- worms,  1236 

Pituitary  body  in  acromegalia.  1178 
'  Pityriasis  versicolor,  301 
!  Plaigue,  bacillus  of.  169 

bubonic,  169 

duration  and  prognosis,  170 

treatment,  170 
Plasmodium  malarise.     (See  MaUtri^) 
Pleura,  diseases  of,  539 

new  growths  in,  568 
Pleurisy,  539 

acute  plastic,  539 

aspiration  in,  555 

Baccelli's  sign  in,  557 

bacteriology  of,  539 

chronic,  560 

diagnosis  from  lobar  pneumonia,  SSI 

diaphragmatic,  549 

diet  in,  554 

egophony  in,  547 

encysted,  549 

hemorrhagic,  o,tO 

in  scarlet  fever,  239 

interlobar,  549 

pulsating,  658 

diagnosis  from  aneurysm,  687 

purulent,  55().     (See  ^Tm^yrsui./ 

sero-fibrinous.  542 

Skoda's  resonance  in,  547 

tuberculous.  548 

varieties  of  acute  sero-fibrinous,  .'4- 

with    efl'usion,    542.     (See    Sertt-ikmm 
Pleurisy.) 
Pleurodynia.  364.  [See  Muscular  Rkenwut\m. 
Plica  polonica,  1257 
Plumbism.  1213 

prevention  of,  1215 
Pneumatinuria,  954 
Pneumogastric  nerve,  branches  of.  1054-1® 

disea.ses  of.  105.3 
Pneumonia,  abortive  treatment  of,  155 

abscess  of  the  lung  in,  133 

bacteriology  in,  134 

blood  in.  142 

catarrhal.  .512 

causes,  135 

cerebral  symptoms,  142 

chronic  interstitial.  149.  510 

circulatory  symptoms,  140 

complications  of,  14.5 

crisis  in,  140 

cutaneous  symptoms  of,  143 


INDEX. 


1279 


Pneamonia,  delayed  resolution  in,  149 

diagnosis,  149 

from  acute  pneumonic  phthisis,  150 
from  meningitis.  152 
from  typhoid  fever,  152 

diet  in,  154 

dilferential  diagnosis,  150 

duration,  149 

endocarditis  in,  146 

epidemic,  14tf 

epidemics,  influence  in,  136 

gangrene  of  the  lung  in,  134 

gray  hepatization  in,  133 

heart-clots  in,  146 

hydrotherapy  in,  155 

hypostatic,  500 

immunity  from,  137 

in  children,  148 

in  diabetes,  381 

inhalation-,  514 

in  influenza,  163 

in  the  aged,  148 

jaundice  in,  147 

laU^nt,  148 

lobar,  132 

local  mcasares  in,  157 

meningitis  in,  147 

micro-organism  of,  134 

migratory,  148 

mode  of  infection,  135 

modes  of  death,  153 

mortality  of,  152 

neuritis  in,  147 

patholog>%  132 

pericarditis  in,  146 

physical  signs,  143 

pleurisy  in,  145 

preventive  inoculations  in,  137 

prodromal  symptoms,  138 

prognosis,  152 

purulent  inflltration  of  the  lung  in,  133 

red  hepatization  in,  132 

relapses  in,  149 

resolution  in,  133 

secondary,  157 

special  symptoms,  139 

sputum  in,  139 

stage  of  engorgement  in,  132 

symptoms,  138 

syphilitic,  3,'^' 

temperature-chart  of  lobar,  141 

terminations,  140 

treatment,  154 

typhoid,  147 

nrine  in,  143 

venesection  in,  155 
Pneumonokoniosis,  533 
Pneumoi>ericardium,  585 
Pneumorrhagia,  508 
Pneumothorax,  562 

bt^ll-tympany  in,  565 

diagnosis  from  large  pleural  cavity,  567 
from  large  pulmonary  cavity,  566 
dyspnea  in,  563 

etiology,  562 

Hippo<;ratic  succussion  in,  565 

metallic  tinkling  in.  565 
Pneumotoxin.  138 
Pneumotyphoid,  38 
Podagra,  392.     (St»e  Goni.) 
Poikilocytosis,  419.     iSe**  Anemia.) 
Poisoning  by  milk  and  nu»at,  1218,  1219 
Polioencephalitis  of  Striimpell,  1131 


;  Poliomyelitis,  acute,  1076 

anterior,  1074 
I         chronic,  1076 

subacute,  1076 
Polysarcia  adiposa,  1221.    (See  Obenty.) 
Polyuria,  385.     (See  Diabetes  InsipiduB,) 
Pons,  tumors  of,  1125 
Porencephalia  of  Uesche.  1123 
Portal  vein,  stenosis  of,  868 

suppurative  pylephlebitis,  866 
thrombosis  and  embolism  of,  866 
Post-epileptic  phenomena.  1138 
Post-hemiplegic  chorea,  1148 
Post-tvphoid  elevations  of  temperature,  32 
Pott's  disease,  1096 
Presystolic  murmur,  603,  614 
Priapism  in  leukemia,  440 
Proctitis,  795 

Progressive  hemiatrophy  of  the  face,  1186 
muscular  atrophy,  1092 
ossifying  myositis,  1194 
pernicious  anemia,  426 

arsenic    and    bone-marrow   in 

treatment  of,  432 
blood  in,  430 
diagnosis,  430 
lesions  of,  427 
spinal  muscular  atrophy,  1194 
Prostate,  tuberculosis  of,  313 
Protozoa,  1232.     (See  PBorO'tpermiasU.) 
Pseudo-angina  pectoris,  671 
Pseudo-apoplectic  attacks  in  fatty  heart,  656 
Pseudo-bulbar  paralysis,  1092 
Pseudo-cyesis,  lltW 
Pseudo-diphtheria,  179 
Pseudo-hydrophobia,  358 
Pseudo-hypertrophic     muscular     paralysis, 

1196 
Pseudo-leukemia,  444 
blood  in,  445 
spleen  in,  445 
varieties,  445 
i  Psorospermiasis,  1233 
I  Ptosis,  1044 
•  Ptyalism,  707 
Pulex  irritans,  1258 
pi'netrans,  1258 
Pulmonary  apoplexy,  508 
atelectasis,  579 

diagnosis  from  pleuritic  eflftision,  521 
physical  signs,  520 
edema,  501 
embolism,  508 
hemorrhage,  502 
etiology,  503 
treatment,  506 

varieties  not  due  to  phthisis,  506 
incompetency,  619 
regurgitation,  619 
stenosis,  620 
Pulse,  capillary,  Quincke's,  601 

C'orrigan's,  601 
Pulse-tracings,  ri02.  604,  613 
Pulsus  alternans,  6(fr 
!         i>aradoxus,577 
I         quadrigeminus,  f>68 
I  trigeminus.  fkJH 

I  Puncture,  lumbar.  10<i<>,  11^5 
Pupil.  Argyll-KolH^rtson,  1080 
Purpura.  412 
j  arthritic.  413 

fulminans,  414 
I         htemorrhagica,  414 
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I*ur|itiht,  llpiiooirii,  414 

l(ll<l|Nttlllc,  41W 

|h>iii|>IiIkoIiI.  41:I 

|ihiKiioi*lH.  4iri 

MMMiiiiliiry,  4iy 

nliiipli'k,  41*^ 

iriMit incut,  4 in 
Ihmhilo.  iiiHiiKiiHiit,  :i52.    (Hoi«  Anthrtix,) 
PyiOMlii,  IN) 

mtnrrlml.  \m\ 

li«Miiiiri'liiiKl<\  IHI'i 

olMlni«'tlvi\  IHH) 

tmthiilofi.v.  I>H|) 

pyurlii  hi.  \m 
ryiOoiiopliiItU,  \mK    (H«M^  I^MU,) 
PytMiilii.  tIM) 

nlmiM*MON  111,  IIHI 

biiottM'luloK.V,  tlH) 

illuttiiiwU  fniiii  N(«|itln«iiilii,  i2<K2 

imHiolouy.  UH) 

JHithN  iir  liilWlluii  of  thr  b(Mly  In,  *J00 

RIMHitnimniH,  *.^MI 

(vmiH^ititun'  III,  Wl 

lr«*iitintMit.  "^H 

ulin'mttvo  iMiitm'Mntltlfi  In,  *«2<)l 
t^yli'phU^liItU  In  iip|M>mlloltK  Hi:i 

In  ilym»nt«»ry,  l«W 
ry«m»|»hnwU.  1>HI» 
l^ii'init'innolhoruk,  Mttt.  (M<h«  /Ni^MmofAorax.) 

HuhphriMiiniii,  HTI.    (Htn*  i4rMli»  IVHArpa- 

III  ovMHW,  U>iV1 

^ninhu'  M  M  ntHH'lAo  in  nmlArU,  93 

hvilnthmmnto   hyiMMli^milcttUy   In  ma- 
Uriii,  IM 
gnliiRV,  711.    iSt»«»  7\»i««W/ifi».^ 
<4no(i(1lAn  ln^»nniH«*nl  fovor,  «4 

pn'vontivr  tnoiMiJation  in,  :CvM 
Km'httio  i>vMV\.  MC» 
KmhttiH.  4(VJ 
K««li«<    |v«»«H!v*»iH.   H>t»\V     ^S«H^   MH$CHl0-»p%mi 

KAilr«v«il  ^phir.  IKo 
Kainrx's  \x\U\  1\W 

RaxiiHUtr-^  tliv»rtM',  \\>A 

\\\\\Wik\  KVH«l0V   11Sr» 

hxvtrvu     IISN 

jv«»>»\\^«n»l  honiojriobinuriii  in.  ll*v> 
KoAolion  of   <loiront»-»t»on  in  untonov  j»»»Iio 

ni  .  luNMiM'  nnrliti*.  1»K4 

III     pr«ii;iv«»«»ivo    nin«HMiU»      «tr»>ph>. 

Ktvnulo^N  n,',   oi    f.\,!  in  (xphoul  I'rxn.  ;^* 
K«NMinn.  vx  pill",**.  .>!    .'vC 
I  n)st>  II  ■.»''»v  ol    .'*«i*' 
K<Nun"ti.t   vnM»K.*»»l  n.lAo.  |»nmh-M>  ot.  ltV.V 
Ki>»nnMu.  «in:lliplr  noiinU^.  I**.'**^ 
K«^l  N.«n,»i;Mi.   ol    iMrtHl.    11*^ 

R«'Ih|*v;ui.    I.  >«  I. 


llcUpfilDff  fpv«*r,  clinical  varieties,  76 
hiiitory,  72 
INitlioloKy,  73 
Hpirllluiu  of,  73 
|{«9niltt«>iit  U^vviT,  88 
1^*11  nioblllH.  itO) 
livtml  (!oIic,  \HH 

tulM>n;iilfMlii,  312 
Ki'Npirtttory  HyHtoni,  diiiea«es  of.  465 
UfHt-mn^  in  liyHtcria,  1177 
l{4>tlnH,  (liH«>iu«>H  of,  lo:l^ 
lii'tlnitln,  allmniinuric,  Ui3S 

hMikcinio,  440 

piKnicntary,  1038 

Nyphilitir,  KKiH 
K<*troiN*riton<*nl  Hart^omata.  9i2^ 
KrtronhuryiiKi'Hl  alMct^s^.  722 
lilinlMioinyonia  of  kidury.  $«%• 

HIlKKHclOH.  li'il 

UhciiniHtlr  fcvor,  2t>2 

Kont,  ."J87.      (S«»o  Artht-iti*  r»--ct-i 

niy<witlH,  :i<ir> 

n<Nhih>it.  8u1>cutani'ous.  2«C 

IM'li<wlH,  411 
RheuniatiHni,  acute  articQlar.  2(^- 

bactcrioloRv,  203 

blood  in,  20:i 

cbronic  articular,  366 

compli(ratl(>n»,  206 

diaKncwis,  20i) 

difTcnMitial,  209 

duration,  2or> 

cnd(K*arditiH  and  pericardii^  i 

Konorrlical,  209 

immunity  in.  204 

in  cbildron.  209 

ioint8  in,  2a'> 

b>cal  mcafturt>«  in,  ^IS 

monarticular,  205 

muNcular,  363 

tn^atment,  365 

patb<>1()>;y,  2(W 

hubiu'utc,  213 

symptoms,  204 

tonijxTiitiin'  in,  207 

tn-utineiit.  211 
Khcnmatoid    arthritis,    3>7.         **-> 

DrfitrmauM.  i 
Rhinitis,  acute,  4(>4 

jitropljini.  Hid 

cbronic.  4(>(> 

hyiH-rtropbica,  4<>6 

simplex.  4<>r> 

syphilitica,  XM 
Kihs.  rrs,.<  tion  of,  in  tiui.Vfm^    ". 
Kur  w:it*T  .stools,  llx> 
Kickrts,  4(r2.      (See  Iiuchit». 

eliohi^ry.   4o;j 

"fat-rirkets.**  41h; 

Harrisons  ^^r.M.ve  in.  4,r. 

proi.hyhixi-<.    4<m; 

K.Mk-feVer,  :{i;i..        .s,.,.    ^f„ff„     ,. 
hiMnUru  s  M;;n.   l(»*x» 

»--^-"^'>-ve    .yn,pt..„»s    in     e..U'- 

I'h;:i:i.   lutit; 
"■  Kost'-cnhl.""     |«;«, 
K.»s»->]M»ts.  :;;» 

K...n<l  wo,-,...     lAl    '^"'^''^- 

l:u*MlIa.  -Jt- 

Kijh.-..l:i  ]iotl,:,.  ..1^ 

lCinu:ii:iti.iii.  7-  .  **     I^u'^^J,, 

Kiipnir.    of  i,..;i,'j     ,.- 
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SAOCHABOMYCB8  ALBICANS,  699 

Sacial  plexus,  diseases  of,  1063 
Salttun  convulsions  in  hysteria,  1179 
Salad,  chicken,  poisoning  by,  1219 
Saline    injections,   intravenous,  in  diabetic 
coma,  385 

subcutaneous,  in  cholera,  117 
Salivary  glands,  diseases  of,  707 
Salivation,  703 

in  bulbar  paralysis,  1091 
Saltatoric  spasm,  1153.     (See  Spasm,) 
Sand-flea,  1258 
Sanitaria,  home,  322 
Sapremia,  195.    (See  SepHcamia,) 
Saranac  sanitarium,  322 
Sarcina  ventriculi,  743 
Sarcoma,  mediastinal,  570 
melanotic,  897 
of  bladder,  1006 
of  brain,  1123 
of  kidney,  999 
of  liver,  897 
of  lung,  537 
of  pleura,  568 
Sarcoptes  scabiei  hominis,  1257 
Sardonic  grin,  361 
Saturnine  encephalopathy,  1215 

neuritis,  1030 
EMiCumism,  1212 
Sausage-poisoning,  1219 
Scarlatina,  234.    (See  Scarlet  Fever.) 
Scarlet  fever,  '234 

anginose  form,  238 

arthritis  synovitis,  rheumatism  in, 
239 

atactic  form,  238 

causes,  235 

complications,  239 

desquamation  in,  239 

diagnosis,  241 

eruption  in,  236 

"  goose-skin  "  in,  238 

hemorrhagic,  238 

immunity  in,  236 

incubation  period,  236 

infection  in,  235 

invasion  of,  236 

lesions  in.  234 

malignant,  238 

microorganisms  in,  234 

mild  form,  238 

modes  of  conveyance  in,  235 

nephritis  in,  239 

otitis  in,  239 

prognosis,  242 

prophylaxis  against  nephritis,  244 

pulse  in,  237 

pyemia  in,  239 

sine  eruptione,  238 

temperature  in,  237 

tongue  in,  237 

tonsils  in,  236 

treatment,  242 

urine  in,  237 
Schlammfieber,  368 
Schonlein's   disease.      (See    Rheumatic  pdi- 

osis. ) 
**Schweinfurth's"  green,  1215 
Sciatic  nerve,  1063 
Sciatica,  1035 

Scleroderma  diflftisum,  1188 
Sclerosis,  amyotrophic  lateral,  1092 
arterial,  676 

81 


Sclerosis     caused     by     ergotism" — "ergot 
tabes,"  1220 
caused  by  syphilis,  333.    (See  also  Loco- 
motor Ataxia.) 
combined  system,  1087' 
lateral,  1084 

multiple  or  disseminated,  1068 
of  brain,  1129 
of  pulmonary  artery,  677 
of  veins,  677 
posterior,  1078 
Sclerotic  changes  in  chronic  gastritis,  753 
Scolices  of  echinococcus,  1247 
Scorbutus,  407 
diagnosis,  410 
dietetic  treatment,  410 
infantile,  411 
Scrivener's  palsy,  1161.   (See  Writers*  cramp,) 
Scrofula,  271.     (See   Tuberculosis  of  Lymph- 
glands.  ) 
Scrotal  appendicitis,  813 
Scurvy,  i&7.     (See  Scorbutus.) 
Seasonal  relations  of  erysipelas,  171 
of  malaria,  80 
of  pneumonia,  136 
of  rheumatism,  204 
Secondary  fever-curve  in  small-pox,  220 

spastic  paralysis,  1066 
Senile  chorea,  1145 

emphysema,  529 
"Sepsis  intestinalis,''  196 
Septicemia,  195 

bacteriology,  195 
coagulation-necrosis  in,  195 
diagnosis  from  sapremia,  198 
modes  of  infection  and  introduction  of 

the  poison  into  the  system,  196 
pathology,  195 
ptomains  in,  195 
symptoms,  197 
treatment,  198 
true,  198 
Serous  membranes,  tuberculosis  of,  307 
Sewer-gas,    relation    of,   to    typhoid    fever, 

26 
Shaking  palsy,  1153.    (See  Paralysis  Agitans.) 
Shell-fi^h.  poisoning  by,  1219 
Ship  fever.     (See  Typhus  Fever.) 
Sick  headache,  1140.     (See  Migraine.) 
Siderosis,  5ril.     (See  Pneumonokoniosis.) 
Simple  continued  fever,  370.    (See  Febricuta.) 
Sinus-throml)08is,  1109 
in  chlorosis,  423,  1109 
secondary  to  ear-disease,  1109 
Sixth  nerve,  paralysis  of,  1045 
!  Skoda's  resonance  in  lobar  pneumonia,  144 
I  in  sero-fibrinous  effusion,  547 

I  Skull  in  external  hydrocephalus,  1126 
I         in  internal  hydrocephalus,  1127 
I  in  rickets,  4()3 

I         natiform,  in  congenital  syphilis,  331 
j  Small -pox,  215 

abortive  form,  223 
bacteriology,  217 
j         causes,  217 

complications,  219 
confluent  form,  222 
I  contagion  of,  217 

j  diagnosis,  223 

eruption  of,  219 
hemorrhagic  form,  222 
immunity  in,  217 
I         incubation  of,  218 
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Small-pox,  initial  rashes  in,  218 
mortality  and  prognosis,  225 
prophylaxis  in,  225 
secondary  lesions  in,  216 
special  modes  of  treatment,  228 
symptoms,  219 
treatment,  225 
Snake- virus,  purpura  caused  by,  412 
Snuffles,  331 

Soil,  influence  of,  in  cholera,  110 
in  malaria,  79 
in  tuberculosis,  270 
in  typhoid  fever,  24 
Southern  California  in  tuberculosis,  321 
Southern  Georgia,  321,  322 
Southern  Italy  and  France,  322 
Spasm,  habit-,  1149 
in  ergotism,  1220 
in  hydrophobia,  357 
in  hysteria,  1166,  1168 
mimic,  1150 
of  the  intestine,  843 
retro-colic,  1058 
saltatoric,  1153 
tonic,  in  tetanus,  360 
Spasmodic  laryngitis,  475 
Spasms  of  paralysis,  1047 
Spastic  paraplegia,  1084 
congenital,  1086 
fJEunily  tendency  in,  1085 
Speech,  1118.     (See  Aphtuia.) 

in  general  paralysis  of  insane,  1130 
in  hereditary  ataxia,  1083 
loss  of.  in  bulbar  paralysis,  1091 
scanning,  in  multiple  sclerobis,  1089 
Spina  bifida  in  lesions  of  cauda  equina,  1101 
Spinal  accessory  nerve,  paralysis  of,  10S9 
compression,  1097 
cord,  abscess  of,  1077 
compression  of,  1096 
diseases  of,  1064 

disturbance  of  circulation  in,  1068 
hemorrhage  into,  1069 
localization  of  functions  of,  1018 
syphilis  of.  :i:i4 
tuberculosis  of,  315 
tumors  of,  1097 
unilateral  lesion  of,  1077 
membranes,  hemorrhage  into,  1067 
meningitis,  acute,  KMm 
nerves,  diseases  of,  10(jl 
iieunisthenia,  117.'> 
Spirals,  C'ursehniann's,  493 
Spirillum  of  relajMsing  fever,  73 
.Splanchnoptosis,  71K) 
Splashing  sounds  in  dilatation  of  stomach, 

744 
Spleen,  amyloid  degeneration  of,  901 
diseases  of,  897 
dislocation  of,  896 
echinococcus  of,  12.51 
floating,  898 
hyperemia  of,  898 
in  anthrax,  Ii54 
in  cirrhosis  of  liver,  888 
in  malaria,  79.  iH) 
in  pseudo-leukemia,  447 
in  rickets,  4(Wi 
in  typhoid  fever,  20,  28 
in  tyj)hus  fever,  (>9 
morbid  growths  of,  901 
rupHirc  <»f,  901 
sago,  !KH 


Splenic  fever,  352.     (See  Amikrtui.) 

Splenitis,  898 

Spondylitis  deformans,   390.     (See 

DeformanM.) 
Sporadic  cretinism,  461.     (See  IffJMUaa.) 
Spotted  fever,  123.     (See  Certbro^tpimal  JTflh 

xngiiu.) 
Sputa,  ameba  coli  in,  102,  879 

in  abscess  of  Inng,  533 

in  acute  bronchitis,  480 

in  asthma,  493 

in  bronchiectasis,  488 

in  cancer  of  lung,  536 

in  chronic  bronchitis,  484 

in  chronic  pulmonary  taberciilosii,  290 

in  edema  of  lung,  501 

in  fetid  bronchitis,  484 

in  gangrene  of  lung,  531 

in  lobar  pneumonia,  139 
St.  Anthony's  fire.     (See  Erysipeia*.) 
St.  Vitus's  dance,  1142.  (See  Ch4^em.) 
Status  eclampticus,  11.59 

epilepticus,  1138 
Stell wag's  sign,  459 

Stenocardia,  669.     (See  Angina  JWteru.) 
Stenosis,  bron^hial,  491 

of  aortic  orifice,  603 

of  mitral  orifice,  611 

pulmonary,  620 

tricuspid,  618 
Stomach,  auscultation  of,  740 

carcinoma  of,  769 

chemical  examination  of  contents  "T4 

diUtation  of,  742 

diminished  peristalsis  of,  782 

diseases  of,  733 

hemorrhage  of.  776 

hyperacidity  of,  780 

hyperesthesia  of.  785 

increased  peristalsis  of,  782 

inflammatory  diseases  of,  747 

malposition  of,  741 

neuroses  of,  777 

of  motility  of,  782 
of  secretion  of,  780 
of  sensation  of,  783 

palpation  of.  739 

piTcussion  of,  740 

physical  or  external  examination  of.7> 

test  for  absorptive  power  of,  738 
j  test -meals  used  in  diagnosis,  734 

'  tests  for  the  motor  function  of.  737 

'  ulcer  of,  7<>1 

Stomatitis,  (>93 

aphthous.  (>94 

gangrenous,  701 

I^i  Perleche,  701 
I  nienihranons,  696 

mercurial,  703 

parasitic,  699 

ulcerative,  697 
Strabismus.  1045 
Strangulation  of  bowel,  826 
I  "Strawberry  tongue  "  in  scarlet  fever,  237 
Stricture  of  esophagus,  730 
I  Strictures  and  tumors  of  bowel,  82l< 
I  cicatricial.  (»f  lK)wel,  82H 

I  congenital,  of  Iwwel,  828 

'  Strongyloides  intestinalis,  1246 
'  Strumitis,  4r>4.     (See  Thyroiditis.) 
Styrians.  ars4  iiical  habit  in,  1216 
Subphrenic   al>s<'ess,    'tOG.     (See   Acute  Pai- 
I  hfjMititi*.) 
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Saceaasion,  Hippocratic,  565,  5M 
Sadoral  form  of  typhoid  fever,  33 
Sugar  in  the  arine,  374.    (See  Dwhetm  Md- 

Utna.) 
Sun-stroke,  1226.    (See  Heat-stroke.) 
Suppurative  pneumonitis,  532.    (S€)e  Abscess 
of  Lungs.) 

pylephlebitis,  866 
Surgical  kidney,  989 
Swamp-fever.    (See  Malaria.) 
Sweating  sickness,  372.    (See  Miliary  Fever.) 
Sydenham's  chorea,  1142.   (See  Acute  Chorea.) 
Symptom-complex  of  Brown-S4qaard,  1099 
Syncope,  local,  in  Raynaud's  disease,  1185 
Synovitis,  gonorrheal,  213 
Syphilis,  326 

amyloid  degeneration  in,  330 

bacteriology  of,  327 

brain-tumor  in,  334 

CoUes'  law  in,  328 

differential  diagnosis  of,  341 

eruption  of,  329 

general  diagnosis,  340 

gummata  in,  330 

hemorrhagica  neonatorum,  418 

hereditary,  328 

Hutchinson  teeth  in,  332 

hyxx>dermic  treatment,  343 

incubation  of,  329 

inunctions  in,  343 

late  symptoms  of  hereditary,  333 

malignant,  330 

modes  of  infection,  328 

morbid  anatomy,  327 

of  alimentary  tract,  336 

of  arteries,  339 

of  brain  and  cord,  333 

of  circulatory  system,  338 

of  joints,  339 

of  kidneys,  339 

of  liver,  334 

of  lungs,  337 

of  spleen,  338 

of  testicles,  340 

of  the  arteries,  339 

primary  sore  of,  329 
stage,  329 

secondary  stage,  329 

tertiary  stage,  330 

treatment  of  acquired,  343 
of  hereditary,  342 

visceral,  333 
Syphilitic  cachexia,  329 

fever,  3*29 

paralysis,  334.   (See  Dementia  Paralytica.) 
Syringomyelia,  1094 

hydromyelia  in,  1095 

Tabes,  diabetic,  380 

dorsalis,  1078.    (See  Locomotor  Ataxia.) 
mesenterica,  310 
Tiche  bleu^tres,  33 
Tachycardia,  663 
neurotic,  664 
symptomatic,  664 
Tactile  fremitus  in  emphysema,  527 
in  passive  hyperemia,  499 
in  pleural  effusion,  546 
in  pneumothorax,  564 
in  pulmonary  tuberculosis,  294 
Tsenia  cucumerina,  1256 
echinococcus,  1247 
flavopunctata,  1256 


T»nia  mediocanellata,  1253 

nana,  1256 

solium,  1252 
Tseniffi  or  tape- worms,  1252 
I  Teeth,  Hutchinson's,  332 
Temperature-sense,  loss  of,  in  syringomyelia, 

1095 
!  Tertian  intermittent  fever,  ameba  causing,  82 
Testes,  syphilis  of,  340 

tuberculosis  of,  313 
Tetanus,  359 

acute,  360 

antitoxin  of,  363 

bacillus  of,  360 

cephalic,  361 

chronic,  361 

diagnosis,  361 

duration,  362 

idiopathic,  360 

immunity  in,  360 

incubation,  360 

modes  of  infection,  360 

morbid  anatomy,  359 

mortality,  362 

traumatic,  360 

treatment,  363 
Tetany,  1155 
Thermic  fever,  1227 
Third  nerve,  diseases  of,  1043 
paralysis  of,  1043 

relapsing  and  recurring  paralysis  of, 
1043 
Thomsen's  disease,  1201 
Thoracic  aorta,  aneurysm  of,  681 

dropsy,  567.     (See  Hydrothorax.) 

duct,  rupture  of  tuberculous  focus  into, 
275 
Thorax  in  emphysema,  526 

in  pulmonary  tuberculosis,  283 

in  rachitis,  405 
Thread- worm,  1236 

Throat,  acute  infectious  phlegmon  of,  721 
Thrombi  in  veins  in  typhoid  fever,  39 
Thrombosis,  cardiac,  ^4 
Thrush,  699.     (See  Parasitic  Stomatitis.) 
Thymus  gland,  diseases  of,  572 
Thyroid  extract,  use  of.  460,  463,  464,  1158 

gland,  diseases  of,  454 
in  cretinism,  464 
in  exophthalmic  goiter,  457 
in  goiter,  455 
in  myxedema,  461 
Thyroidin,  461 
Thyroiditis,  454 
Thyro-proteid,  461 
Tic  convulsif,  1150 

douloureux,  1034 

general,  1152 
Tobacco  as  a  cause  of  arrhythmia,  668 

of  tremor,  1155 
Tongue,  acute  inflammation  of,  704 

atrophy  of,  1060 

chronic  inflammation  of,  705 

diseases  of,  704 

fissure  of,  706 

in  bulbar  paralysis,  1092 

paralysis  of,  1060 

spasm  of,  1060 

ulcers  of,  in  syphilis,  329 
Tonsillitis,  acute  catarrhal,  710 

acute  parenchymatous,  711 

chronic,  715 

follicular,  710 
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Tonsillitis,  necrotic,  712 

Tonsils,  diseases  of,  709 

Toothache  in  actinomycosis,  351 

Tophi  in  gout,  393 

Torticollis,  364.    (See  MxuetOar  Rheumatiam,) 

TracheO'bronchitis,  478 

Traube's  semilunar  space,  547 

Tremor,  hereditary,  1155 

hysteric,  1155 

in  exophthalmic  goiter,  459 

in  multiple  sclerosis,  1155 

in  paralysis  agitans,  1154 

senile,  1155 

simple,  1155 

smokers',  1155 

toxic,  1155 
Trichina  spiralis,  1239 

sources  of  infection  with,  1240 
Trichinosis,  1239 

diagnosis,  1242 

symptoms,  1241 

treatment,  1242 
Trichocephalus  dispar,  1238 
Tricuspid  incompetency  or  regurgitation,  615 

regurgitation,  murmur  in,  617 
venous  congestion  in,  617 

stenosis,  618  ^ 

Trigeminus,  1046.     (See  Fifth  Nerve.) 
Trismus,  359.     (See  Tetamu.) 
Trousseau's  sign  in  tetany,  1156 
Tuberculosis,  260 

acute,  274 

cerebral  or  meningeal  form,  278 
general  miliary  form,  275 
pulmonary  form,  277 
typhoid  form,  275 

amyloid  degeneration  in,  289 

antiseptic  treatment  of,  319 

associated  diseases  and  complications,  316 

associated    inflammatory    processes  in, 
263 

bacillus  of.  263 

biology  of  bacillus,  264 

cavities  in  chronic,  287 

changes  occurring  in  a  tubercle,  262 

chemical  products  elaborated  by  bacillus, 
264 

chronic,  285 

climatic  treatment  of,  321 

clinical  types  of  tuberculous  meningitis, 
281 

contagious  theory  of,  266 

diagnosis  of  acute,  276 
of  chronic,  301 

diet  in,  :i23 

differential  diagnosis,  302 

direct  hereditary  transmission,  268 

disseminated,  288 

distribution  of  the  bacilli  in,  264 
of  tubercular  lesions  in,  261 

dyspnea  in,  293 

elastic  fibers  in,  292 

elementary  tubercle,  261 

etiology,  263 

of  chronic,  285 

Flick's  studies  in,  266 

general  pathology  of  tubercular  lesions, 
261 

general  prognosis,  316 

general  symptoms,  297 

general  tuberculous  adenitis,  274 

geographical  distribution  of,  260 

hemoptysis  in  chronic,  293 


Tuberculosis,  histology  of  tubercaloiM  vmb- 
ingitis,  2H() 

historic  note  of,  261 

infection  by  inoculation,  267 
by  swallowing,  266 

inhalation  of  the  Haoilli,  265 

inoculations  in,  264 

interstitial  pneumonia  in,  288 

intestinal,  305 

isolation  in,  318 

local  causes,  270 

symptoms  of  chronic,  290 

mensuration  in,  294 

method  of  staining  bacilli,  291 

modes  of  infection,  265 

morbid  anatomy  of  chronic,  285 

night-sweats  in,  299 

of  alimentfiry  tract,  305 

of  arteries  and  veins,  316 

of  brain,  315 

of  bronchial  glands,  273 

of  endocardium,  289 

of  Fallopian  tubes,  ovaries,  and  atenu^ 
314 

of  genito-nriuary  system,  312 

of  heart,  315 

of  intestinal  tract,  289 

of  kidneys,  312 

of  larynx,  289 

of  lip,  304 

of  liver,  311 

of  lymph-glands,  271 

of  mammary  glands,  315 

of  mesenteric  glands,  273 

of  |iericardium,  30H 

of  peritoneum,  309 

of  pleura,  288 

of  serous  membranes,  307 

of  spinal  cord,  315 

onset  of  chronic,  289 

pathology  of  tuberculous  meningitisw  "H^ 

physical  signs  in  stage  of  oooaolidatioo. 
293 
of  cavity,  296 

predisposing  causes,  268 

prognosis  of  tuberculous  meningitis,  233 

prophylaxis,  317 

sources  of  the  bacilli,  264 

special  remedies^  in,  324 

special  symptoms  of  chrooic.  299 

sputum  in,  290 

stages  in  development  of  tubercle,  2S2 

symptoms   of    tuberculous   meningitis 
280 

temperature  in  chronic,  296 

treatment,  319 

of  leading  symptoms,  324 
tuberculin  in,  320 
Tumors,  intracranial,  1122 

of  larynx,  477 

of  nerves,  1032.    (See  XmrvsMte.) 

of  spinal  cord,  'lOST 
Tunnel-anemia,  1238 

Tussis  convnlsiva,  251.  (Seie  Wk^opimg-efmfk) 
Twists  and  knots  in  the  bowels,  827 
Tylosis  linguae,  706.     (See  IJngnmt  f^oricM.) 
Tympanites  in  acnte  peritonitis,  914 

in  appendicitis,  818 

in  intestinal  obstruction,  629.  830 

in  typhoid  fever,  34 
Typhoid  fever,  17 

abuomial  course  of  fener,  31 
bacteriology  of,  22 
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Typhoid  fever,  bed-soree  in,  33 

blood-changes  in,  40 

chart  showing  effect  of  cold  baths 
in,  59 

clinical  history,  27 
varieties,  44 

complicated  by  infections  diseases, 
43 

constipation  iu,  S3 

contraindications  to  cold  baths  in,  59 

delirium  in,  41 

diabetes  in,  43 

diagnosis,  46 

diarrhea  in,  34 

diazo-reaction  in,  43 

diet  iu,  54 

differential  diagnosis,  47 

disinfection  in,  52 

Ehrlich's  reaction  in,  43 

epistaxis  in,  38 

etiology,  22 

fastigium  or  second  stage,  28 

gastric  symptoms  in,  36 

guaiaco)  in  treatment  of,  60 

headache  in,  62 

history,  17 

hydrotherapy  of,  55 

hypostatic  congestion  of  lungs  in,  38 

in  children,  45 

incubation  of,  27 

insanity  in,  42 

insomnia  in,  62 

internal  antipyretics  in,  60 

intestinal  antiseptics  in,  61 
hemorrhages  in,  34 

in  the  aged,  46 

isolation  of  patients,  53 

liver  in,  20 

lobar  pneumonia  in,  38 

lobular  pneumonia  in,  37 

lungs  in,  21 

management  of  convalescence  in,  65 

methods  of  conveyance  of  the  poison 
into  the  human  body,  25 

modes  of  infection,  25 

mouth  and  tonsils  in,  37 

muscular  system  in,  22,  43 

nephritis  in,  42 

nervous  symptoms  in,  41 

neuralgia  in,  42 

osseous  system  in,  43 

pathology,  Id 

perforation  in,  35 

pericarditis  in,  38 

period  of  Wunderlich,  29 

peritonitis  in,  35 

Peyer's  patches  in,  18 

pleuro- typhoid,  45 

post-typhoid  elevations  of  tempera- 
ture in,  32 

predisposing  causes,  24 

prognosis,  48 

prophylactic  inoculations  in,  53 

prophylaxis  in,  51 

pseudo-membranous     infiammation 
in,  44 

pulse  iu,  39 

pyelitis  in,  43 

recurrence  of,  51 

relapses  in,  50 

rose-colored  spots  in,  32 

serum -therapy  in,  46,  61 

skin-rashes  in,  33 


Typhoid  fever,  spleen  in,  36 

stage  of  decline,  28 
of  development,  27 

stimulants  in,  54 

stools  in,  34 

substitutes  for  the  cold  bath  in,  50 

subsultus  tendinum  in,  41 

sweating  in,  33 

temperature-charts  in,  30 

thrombosis  in,  39 

tonsillo-typhoid,  36 

treatment,  51 

of  bed-sores,  65 
of  hemorrhages,  64 
of  individual  symptoms,  62 
of  lobar  pneumonia.    (See  £(ec- 
•  oftdary  Pneunumia,) 

of  tympanites,  64 

tympanites  in,  34 

typho-toxin  of,  23 

urine  in,  42 

walking  form,  44 

Widal's  reaction  in,  46,  47,  821 
Typhus  fever,  67 

causes,  68 

contagiousness  of,  68 

course  and  duration,  71 

diagnosis,  71 

eruption  in,  69 

history,  67 

pathology,  67 

symptoms,  68,  71 

temperature  in,  70 

treatment,  72 
IsBvissimus,  44.    (See  Typhoid  Fever,) 

Ulcer,  duodenal,  806 

follicular,  809 

gastric,  761 

intestinal,  806 

in  typhoid  fever,  18 

of  bowel  in  dysentery,  98,  100,  103.  106 

of  esophagus,  724 

solitary,  810 

stercoral,  809 
Ulcerative  endocarditis.    (See  EndocardUie.) 

stomatitis,  697 
Ulcero-membranous  tonsillitis,  709 
Ulcers,  aphthous,  695 
Ulnar  nerve,  diseases  of,  21,  1063 
Uremia,  9.'>8 

acute,  959 

chronic,  959 

diagnosis   from   cerebellar   hemorrhage 
and  alcoholic  narcosis,  961 

in  chronic  nephritis,  984 

pathology  and  etiology,  958 

symptoms,  959 
Uretc»r,  blocking  of,  965 

tuberculosis  of,  313 
Urethritis  in  lithemia,  401 
Uric-acid  calculi,  965 

diathesis,  400.     (See  Lithemia.) 
Urinary  system,  diseases  of,  929 
Urine,    acetone,    diacetic    and    oxybntyric 
acids  in,  948 

albumen  in,  9'.Y7 

alkaptone  in.  95.'> 

bacteria  in,  9.V> 

bile-pigment  in,  944 

bl(K)d  in.  934 

chlorides  in.  954 

chyle  iu,  943 
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Urine,  cystin  in,  952 

fat  in,  054 

fibrinous  casts  in,  056 

gas-formation  in,  964 

glucose  in,  045 

hematoporphyrin  in,  064 

hemoglobin  in,  936 

in  acute  cystitis,  1003 

in  Bright's  disease,  073,  070,  064 

in  chronic  parenchymatous  nephritis,  079 

in  diabetes  insipidus,  386 

in  diabetes  mellitus,  378 

in  diphtheria,  186 

in  jaundice,  847 

in  pneumonia,  143 

in  scarlet  fever,  240 

in  typhoid  fever,  42 

incontinence  of,  1010 

indican  in,  041 

inosite  in,  055 

lactose  in,  055 

leucin  and  ty rosin  in,  052 

oxalates  in  excess  in,  050 

peptone  and  albnmose  in,  041 

phosphates  in  excess  in,  061 

pus  in,  042 

retention  of,  1011 

special  pathologic  states  of,  034 

suppression  of,  in  acute  intestinal  ob- 
struction, 820 
in  acute  nephritis,  073 

urea  in,  053 

uric  acid  in  excess  in,  040 

urobilin  in,  045 
Urobilinuria,  045 
Urticaria  epidemica,  1250 

giant,  1184 

in  acute  articular  rheumatism,  207 

in  chronic  gastritis,  756 

in  pneumonia,  143 

in  typhoid  fever,  33 
Uterus,  tuberculosis  of,  314 
Uvula,  edema  of,  iu  diphtheria,  184 

Vaccination,  220 
complications,  231 

danger  of  conveying  syphilis  when  hu- 
manized virus  is  used,  230 
history,  220 
lymph  used  in,  230 
operation,  230 
period  of  life  for,  231 
site,  230 
symptoms,  231 
time  for  revaccination,  231 
Vaccine  virus,  230 
Vaccinia,  229 
"  Vagabond's  disease,"  453 
Valvular  (cardiac)  diseases,  complicationB  of, 
621 
duration,  622 
prophylaxis  in,  624 
treatment,  625 
venesection  in,  620 
disease  of  the  heart,  chronic,  504 
tuberculosis,  316 
Varicella,  231 
cause,  231 
diagnosis,  233 

from  variola,  224 
eruption  in,  232 

Sngnenosa,  232 
imunity  in,  232 


Varicella,  incubation,  232 
treatment,  233 

with  sero-purulent  vesicles,  232 
Variola,  215.    (See  QmaU-pox,) 
Varioloid,  223 

Vasomotor  and  trophic  disorden,  1183 
disturbance  in  chronic  pleorisy,  561 
in  exophthalmic  goiter,  457 
in  migraine,  1140 
in  myelitis,  1072 
in  neuralgia,  1033 
in  tumors  of  the  spinal  cord,  1009 
Veal  pie,  poisoning  by,  1219 
Veins,  arterio-venous  aneurysm,  60S 
cerebral,  thrombosis  in,  1110 
diastolic  collapse  of,  583 
Vena  cava  inferior,  compressioD  of,  hj  an* 

eurysm,  682 
Venesection  in  chronic  valvular 
in  emphysema,  520 
in  pneumonia,  155 
Venous  cerebral  hemorrhage,  1114 
pulse  in  aortic  incompetency,  601 
in  neurasthenia,  1175 
in  tuberculosis,  299 
Ventricles  of  brain,  enlargement  of,  1127 

tapping  of;  1129 
Ventricular  hemorrhage,  1114 
Vertebne,  iivjuries  and  caries  of.  1066 
Vertigo,  auditory,  1052.    (See  MMir^§  Dit- 
etue.) 
gastric,  756 

in  arterio-sclerosis,  679 
in  cerebellar  disease,  1123 
Vesical  catarrh  in  typhoid  fever,  43 
hemorrhage,  1007 
irrigation,  1006 
medication,  1006 
Vesicul»  seminales,  tnbercalosis  of,  313 
Voice,  change  of,  in  mouth-breathen,  TIC 

(See  Speech,) 
Volitional  tremor.  1069 
Volvulus,  827 
Vomica,  287.    (See  Csvifisf  in  drwmc  lUer- 

enUmt,) 
Vomit,  black,  121 
coffee-ground,  771 
stercoraceous,  829 

Wall-papeb  a  souros  of  arsenical 

ing,  1216 

War  of  the  Rebellion,  statistics  <rf  dysen- 
tery in,  97 
Washing  out  the  stomach,  method  oC,  734 
Water,  infection  by.  in  cholera.  111 
in  dysentery,  100 
in  typhoid  fever,  25 
Water-hammer  pulse.  60 
Weber,  syndrome  of,  281 
Weil's  disease,  368 
Weir  Mitcheirs  disease,  1190 
Werlhors  disease,  414 
Wernick's  '*  aphasia  of  condnction,**  112l> 
Wet  pack,  60 

"  White  flux"  of  India,  802 
White  softening,  cerebral,  1100 
Whooping-cough,  251 

catarrhal  stage,  254 

complications  and  sequelse,  255 

contagiousness,  251 

diagnosis,  356 

etiology,  251 

incubation,  254 
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Whuoping-couKh,  mortality,  255 

nature  and  bacteriology,  203 

paroxysmal  stage,  *^54 

patholoj^y,  2i'>l 

prognosis,  255 

symptoms,  25-1 

treatment.  257 
Winckel's  dis<;ase,  418.     {^Qee  Epidemic  Hemo- 

globinnria.) 
Winged  scapulie,  294,  526 
Wintrich'H  sign,  297 
Wood-tick,  1259 

Wool-sorters'  disease,  352.     (See  Anthrax.) 
Word-blindness,  1121 
Word-deafniw,  H2() 
Wormian  bones,  1127 
Worms,  1234.     (See  Netnatoda.) 
Wonnd-diphth(?ria,  185 
Wrist-drop,  10«2 

in  plumbism,  1214 
Writers'  cramp.  IIHI 
Wry-neck,  ia57.     (See  Torticoflui.) 
Wunderlich,  *' ambiguous  period"  of,  29 


Xanthelasma,  848 
Xanthiu,  965 


Xanthopsia,  848,  1236 
Xerostoma,  708 

! 

Yellow  Fever,  118 

bacteriology,  119 

blood  in,  119 

causes,  119 

duration,  121 

epidemics  of,  118 

grave  symptoms  in,  121 

hemorrhages  in,  120 

history.  118 

incubation,  119 

invasion  stage,  120 

mortality,  121 

pathol(»g>% 

prophylaxis  in,  122 

protective  inoculation  in,  122 

remission  stage,  120 

secondary  fever  or  collapse  in,  120 

temperature  in,  119 

tr(>atment,  122 

varieties,  121 

vomit  in,  120 
softening,  cerebral,  1108 
vision,  l:£k> 
Yeo's  diet  list,  1225 
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AN  AMERICAN  TEXT-BOOK  OF  DISEASES  OF  THE  EYE,  EAR, 
NOSE,  AND  THROAT. 
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AMERICAN  TEXT-BOOK   OF  OENITO-URINARY  AND 

DISEASES, 
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Baldv,  M.  D.,  Professor  of  Gynecology  in  the  Philadelph 
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to  make  and  bold  a  place  in  gynecolc^tcal  Uteratnre  which  wiJ]  be  peculiarly  ita  ovtt.**— ^^fl 
Medical  Record^  New  York.  ^ 

AN  AMERICAN  TEXT-BOOK  OF  LEGAL  MEDICINE  AND  TOXI- 
COLOGY. 
Edited  by  Frederick  Peterson,  M.D.,  Clinical  Professor  of  Mcntil  j 
Diseases  in  the  Woman's  Medical  College,  New  York  ;  Chief  of  CUoic,  ■ 
Nervous  Dejiartment,  College  of  Physicians  and  Surgeons,  New  Vodc;  ■ 
and  Walter  S.  Haines,  M.D.,  Professor  of  Chemistry,   Phannacy. 
and  Toxicology  in  Rush  Medical  College,  Chicago.     In  J^refartdim* 

AN  AMERICAN  TEXT-BOOK  OF  OBSTETRICS, 

By  15  Eminent  American  Obstetricians.  Edited  by  Richard  C.  Not* 
Ris,  M.D. ;  Art  Editor,  Robert  L.  Dickinson,  M.D.  One  haiidmiie 
imperial  octavo  volume  of  over  1000  pages,  with  nearly  900  beavcffiil 
colored  atid  half-tone  illustrations.  Clothe  f  7-oo  net;  Sheep  or  Hilf 
Morocco,  jSS.oo  net,     Soid  by  Subtcription. 

**  Permit  me  to  say  that  your  American  Text-Book  of  Obstetrics  is  the  most  tiMfoJieeil 
tnedical  work  that  I  bave  ever  seen.  I  congratulate  you  and  thank  you  for  this  AMpcrh  Wfld^ 
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**  This  is  the  most  sumptuously  illustrated  work  on  midwifery  !  uml    Li 

the  number,  the  excellence,  and  the  beauty  of  production  of  the  tli;;  r  lunawi 

every  other  book  upon  the  subject.  This  feature  alone  makes  it  a  wurk  which  t>o  ■edol 
library  should  omit  to  purchase/' — BrUish  Medical  JmtrnaL 
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AN  AMERICAN  TEXT-BOOK  OF  PATHOLOOY. 

Edited  by  John  GuirtRAS,  M,D,,  Professor  of  General  Pathology  and 
of  Morbid  Anatomy  in  the  University  of  Pennsylvania;  and  David 
RiESMAN,  M.D.,  Demonsiraior  of  Pathological  Histology  in  the 
University  of  Pennsylvania*     //;  Preparation, 

AN  AMERICAN  TEXT-BOOK  OF  PHYSIOLOGY. 

By  lo  of  the  Leading  Physiologists  of  America.  Edited  by  Wiixiam 
H*  Howell,  Ph.D.,  M.D.,  Professor  of  Physiology  in  the  Johns  Hop- 
kins University »  Baltimore,  Md»  One  handsome  imperial  octavo 
volume  of  1052  pages.  Illustrated,  Cloth^  56.00  net ;  Sheep  or  Half 
Morocco^  $7*00  ii^t*     -Sr?///  by  Subscription. 
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physician  and  pathologist,  as  a  valuable  and  comprehensive  work  of  reference^  written  by 
men  who  are  of  eraincnt  authority  in  their  own  special  subjects.  "—Zi>«t/t?«  Lancet, 

**  To  the  practitioner  of  medicine  and  to  the  advanced  student  this  volume  constitutes, 
we  believe,  the  best  exposition  of  the  present  status  of  the  science  of  physiology  in  -ibe 
English  language/* — American  Journal  of  the  Medical  Sciences, 

AN  AMERICAN  TEXT-BOOK  OP  SUROERY.     Second  Eilltlan. 

By  13  Eminent  Professors  of  Surgery,  Edited  by  William  W.  Keen, 
M,D. ,  LL.D.,  and  J.  William  White,  M.D,,  Ph.D.  Handsome 
imperial  octavo  volume  of  1250  pages*  with  500  wood-cuts  in  the  text, 
and  39  colored  and  half-tone  plates.  Thoroughly  revised  and  enlarged, 
with  a  section  devoted  to  "The  Use  of  the  Rontgen  Rays  in  Surgery." 
Cloth,  $7.00  net;  Sheep  or  Half  Morocco,  j^S.oo  net.  Sold  by  Sub- 
scription, 
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admit  it  is  of  a  very  high  order  of  merit,  and  that  English  surgeons  will  have  to  look  very 
carefully  to  their  laurels  if  they  arc  10  preserve  a  position  in  the  van  of  surgic&l  practice/* — 
Eondon  LunceL 

AN  AJMERICAN  TEXT-BOOK  OF  THE  THEORY  AND  PRACTICE 
OF  JHEDICINE. 

By  12  Distinguished  American  Practitioners.  Edited  by  William 
Pepper,  M.D.,  LL.D.,  Professor  of  the  Theory  and  Practice  of  Medi- 
cine and  of  Clinical  Medicine  in  the  University  of  Pennsylvania.  Two 
handsome  imperial  octavo  volumes  of  about  1000  pages  each.  Illus- 
trated. Prices  per  volume ;  Cloth,  J 5. 00  net ;  Sheep  or  Half  Morocco, 
|6.oo  net.     Sold  by  Subscription, 

*'  I  am  quite  sure  it  will  commend  itself  both  to  practitioners  and  stiidents  of  medicinet 
ftnd  become  one  of  our  most  popular  text -books.'* — Alfred  Loomis,  M^D.^  LL,D.,  Pro- 
fessor of  Pathology  and  Practice  of  Medicine^  University  of  the  City  of  New  York, 

^'  We  reviewed  the  first  volume  of  this  work,  and  said :  '  It  is  undoubtedly  one  of  the 
be»t  text'books  on  the  practice  of  medicine  which  we  possess/  A  consideration  of  the 
lecond  and  last  volume  leads  us  to  modify  that  verdict  and  to  say  that  the  completed  work 
is  in  our  opinion  the  bestoi  its  kind  it  has  ever  been  our  fortune  to  see. ''— AVtc/  York  Afedical 
JournaL 

lUtfstnited  Catalogue  of  tht  ^Americtn  Text-Books"  teat  bee  upoa  apfiJkatioo. 
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AN  AMERICAN  YEAR-BOOK  OP  MEDICINE  AND  SURQERY. 

A  Yearly  Digest  of  Scientific  Progress  and  Authoritative  Opinion  in  aO 
branches  of  Medicine  and  Surgery,  drawn  from  journals,  monographic 
and  text-books  of  the  leading  American  and  Foreign  authors  aod 
investigators.  Collected  and  arranged,  with  critical  editorial  com- 
ments, by  eminent  American  specialists  and  teachers,  under  the  genenl 
editorial  charge  of  George  M.  Gould,  M.D.  One  handsome  imperial 
octavo  volume  of  about  1200  pages.  Uniform  in  style,  size,  and 
general  make-up  with  the  ''American  Text-Book"  Series.  Ck)di, 
16.50  net;  Half  Morocco,  I7.50  net.     So/d  by  Subscription. 

"  It  is  difficult  to  know  which  to  admur  most — the  research  and  industry  of  the  di^ii- 
gnished  band  of  experts  whom  Dr.  Gould  has  enlisted  in  the  service  of  the  Year- Book,  or  tfaf 
wealth  and  abimdance  of  the  contributions  to  every  department  of  science  that  have  beet 
deemed  worthy  of  analysis.  .  .  .  It  is  much  more  than  a  mere  compilation  of  abstrKd, 
for,  as  each  section  is  entrusted  to  experienced  and  able  contributors,  the  reader  has  tk 
advantage  of  certain  critical  conmientaries  and  expositions  .  .  .  proceeding  from  vrittn 
fully  qualified  to  perform  these  tasks.  ...  It  is  emphatically  a  book  which  sbookl  find 
a  place  in  every  medical  library,  and  is  in  several  respects  more  useful  than  the  hmm 
•JahrbUcher*  of  Germany." — London  Lancet, 

ANDERS*  PRACTICE  OP  MEDICINE.    Second  Edition. 

A  Text-Book  of  tlie  Practice  of  Medicine.  By  James  M.  Andsks, 
M.D.,  Ph.D.,  LL.D.,  Professor  of  the  Practice  of  Medicine  and  of 
Clinical  Medicine,  Medico- Chirurgical  College,  Philadelphia.  In  00c 
handsome  octavo  volume  of  1287  pages,  fully  illustrated.  Cloth, 
15.50  net;  Sheep  or  Half  Morocco,  I6.50  net. 

« It  is  an  excellent  book, concise,  comprehensive,  thorough,  and  up  to  date.  It  is  ■ 
credit  to  you  ;  but,  more  than  that,  it  is  a  credit  to  the  profession  of  Philadelphia — to  «." 
James  C.  Wilson,  Professor  of  the  Practice  of  Medicine  and  CliniccU  Medicim,  Jeferum 
Medical  College,  Philadelphia. 

**  I  consider  Dr.  Anders'  book  not  only  the  best  late  work  on  Medical  Practice,  bot  br 
far  the  best  that  has  ever  been  published.  It  is  concise,  systematic,  thorough,  and  fully  ip 
to  date  in  everything.  I  consider  it  a  great  credit  to  both  the  author  and  the  publisher."— 
A.  C.  COWPERTHWAITE,  President  of  the  Illinois  Homeopathic  Medical  Association, 

ASHTON'S  OBSTETRICS.     Fourth  Edition,  Revised. 

Essentials  of  Obstetrics.  By  W.  Easterly  Ashton,  M.D.,  Pro- 
fessor of  Gynecology  in  the  Medico-Chirurgical  College,  Philadelphia- 
Crown  octavo,  252  pages;  75  illustrations.  Cloth,  $1.00;  interleaved 
for  notes,  J  1.25. 

[See  Saunders*  Question- Compends,  page  21.] 

*«  Embodies  the  whole  subject  iu  a  nut-shell.  We  cordially  recommend  it  to  our  read 
crs." — Chicago  Medical  Titnes, 

BALL'S  BACTERiOLOGY.     Third  Edition,  Revised. 

Essentials  of  Bacteriology  ;  a  Concise  and  S>'stematic  Introduction 
to  the  Study  of  Micro-organisms.  By  M.  V.  Ball,  M.D.,  Bacteriol- 
ogist to  St.  Agnes*  Hospital,  Philadelphia,  etc.  Crown  octavo,  21S 
pages;  82  illustrations,  some  in  colors,  and  5  plates.  Cloth,  $1.00; 
interleaved  for  notes,  f  1.25. 

[See  Saunders'  Question- Compends,  page  21.] 

•*  The  student  or  practitioner  can  readily  obtain  a  knowledge  of  the  subject  from  auuiBil 
of  this  book.     The  illu>lralions  are  clear  and  satisfactory." — Medical  Record^  New  \ork. 


BASTIN'S  BOTANY. 

Laboratory  Exercises  in  Botany.  By  Edson  S.  Bastjn,  M.A., 
late  Professor  of  Materia  Medica  and  Botany,  Philadelphia  College  of 
Pharmacy,    Octavo  volume  of  556  pages,  with  S7  plates.    Cloth,  $2.50. 

*'  It  is  unquestionably  tbe  best  text4>ook  on  the  subject  that  lias  yet  appeared.  The 
work  is  eminently  a  practical  one.  We  rego-rd  the  isstuunce  of  this  book  as  an  importanl 
event  in  the  history  of  phnrmaceutical  teaching  in  this  country,  and  predict  for  it  an  uoquaii- 
fied  success.'' — Alumni  Report  to  the  Phiiadelpkia  CotUge  &/  Pharmacy. 

*  *  There  is  no  work  like  it  in  the  pbarmaccutical  or  botanical  literature  of  ihis  countryj 
and  we  predict  for  it  a  wide  circulation/* — American  Jaurnal 0/  Pharmacy* 

BECK*S  SUR€ICAL  ASEPSIS, 

A  Manual  of  Surg^ical  Asepsis,  By  Carl  Beck,  M.D,,  Surgeon  to 
St.  Mark^s  Hospital  and  the  New  York  German  Poliltlinik,  etc.  306 
pages;  65  text-illustrations,  and  12  full-page  plates.     Cloth,  11*25  net. 

**  An  excelleot  exposition  of  the  •  very  latest  *  in  the  treatment  of  wounds  as  p>ractised 
by  leading  German  and  American  si^rigeons," — Birmingham  (Eng.)  Medixal  Review. 

**  This  liltle  volume  can  be  recommended  to  oiiy  who  are  de*iirous  of  learning  the  details 
of  asepsis  in  surgery,  ibr  it  will  serve  as  a  trustworthy  ^lA^.'^ ^L&ndon  Lancet. 

BOISLINIERB'S  OBSTETRIC  ACCIDENTS.  EMERGENCIES,  AND 

OPERATIONS. 
Obstetric  Accidents,  Emerg^encies,  and  Operations.     By  L.  Ch. 

BoiSLiNiERE,  M-D.,  late  Emeritus  Professor  of  Obstetrics,  St.  Louis 
Medical  College.    381  pages,  handsomely  illustrated.    Cloth,  |2.oo  net. 

*'  It  is  clearly  and  concisely  written,  and  is  evidently  the  work  of  11  teacher  and  prtcll- 
tionerof  laige  experience/'— ^fi'/iV^  Medical JournaL 

"  A  manual  so  useful  to  the  student  or  the  general  practitioner  has  not  been  brought  to 
our  notice  in  a  long  time.  The  field  embraced  in  the  title  is  covered  in  a  terse,  interestiog 
way/' —  Yale  Medical  JoumaL 

BROCKWAY^S  MEDICAL  PHYSICS,     Second  Edition,  Revised. 
Essentials  of   Medical   Physics,     By  Frkd  J.  Brolkvvav,  M.D., 
Assistant  Demonstrator  of  Anatomy  in  the  College  of  Physicians  and 
Surgeons,  New  York.    Crown  octavo,  330  pages ;   155  fine  illustrations. 
Cloth,  $1.00  net ;  interleaved  for  notes,  $1.25  net. 

[See  Saufiders'  Questtan-Compends,  page  21.] 

"  The  sludenl  who  is  well  versed  in  these  pages  will  certainly  prove  qualified  to  com. 
prebend  with  ease  and  pleasure  the  great  majority  of  questions  involving  physical  principlei 
likely  to  be  met  with  in  bis  medical  studies.*' — Amtrican  Practitioner  and  N^rws. 

**We  know  of  no  manual  that  affords  the  medical  student  a  better  or  more  concise 
exposition  of  pbysics,,  and  the  book  may  be  commcndedl  as  a  most  satisfactory  presentation 
of  those  essentials  that  arc  requisite  in  a  course  in  medicine." — New  York  Medical  JoumaL 

"  It  contains  all  that  one  need  know  on  the  sabject,  is  well  written,  and  is  copiously 
illustrated,** — Medical  Record^  New  York. 

BURR  ON  NERYOUS  DISEASES. 

A  Manual  of  Nervous  Diseases,  By  Charles  W.  Burr,  M.D,, 
Clinical  Professor  of  Nervous  Diseases,  Medico-Chirurgical  College, 
Philadelphia;  Pathalogist  to  the  Orthopedic  Hospital  and  Tnfimiary 
for  Nervous  Diseases;  Visiting  Physician  to  St,  Joseph's  Hospital,  etc- 
Jn  Preparatioft, 
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BUTLER'S  MATERIA    MEDICA,  THERAPEUTICS.   AND  PHAR. 
MACOLOQY.    Second  Edition,  Revised. 
A  Text-Boole  of  Materia  Medica,  Tlierapeutlcs,  and  Phanaa- 

cology.  By  George  F.  Butler,  Ph.G.,  M.D.,  Professor  of  Materia 
Medica  and  of  Clinical  Medicine  in  the  College  of  Physicians  and 
Surgeons,  Chicago;  Professor  of  Materia  Medica  and  Therapeotia 
Northwestern  University,  Woman's  Medical  School,  etc.  Octavo,  860 
pages,  illustrated.     Cloth,  I4.00  net;   Sheep,  ^5.00  net. 

«  Taken  as  a  whole,  the  book  may  fairly  be  considered  as  one  of  the  most  satkftcfiy 
of  any  single-volume  works  on  materia  medica  in  the  market." — Jtmmai  of  the  Ammtm 
Medical  Association. 

**  The  work  is  executed  in  a  clear,  concise,  and  practical  manner,  and  should  meet  «A 
E  hearty  endorsement  from  the  students  of  our  up-tondate  colleges.  The  book  will  be  kmi 
B.  valuable  work  of  reference  for  the  practitioner." — American  Medico-Surgical  BmUttm 

CASSELBERRY  ON  THE  NOSE  AND  THROAT. 

Diseases  of  the  Nose  and  Throat.  By  W.  E.  Casselberry,  Pio- 
fessor  of  Laryngology  and  Rhinology  in  the  Northwestern  Univosity 
Medical  School,  Chicago.     In  Preparation, 

CERNA  ON  THE  NEWER  REMEDIES.  Second  Editioa,  Revised. 
Notes  on  the  Newer  Remedies*  their  Therapeutic  AppiicatitMS 
and  Modes  of  Administration.  By  David  Cerna,  M.D.,  Ph.D.. 
formerly  Demonstrator  of  and  Lecturer  on  Experimentsil  Therapeatio 
in  the  University  of  Pennsylvania ;  Demonstrator  of  Physiology  in  the 
Medical  Department  of  the  University  of  Texas.  Rewritten  aod 
greatly  enlarged.     Post-octavo,  253  pages.     Cloth,  ^1.25. 

**  The  appearance  of  thb  new  edition  of  Dr.  Ceroa's  very  valuable  work  shows  thu  it 
is  properly  appreciated.  The  book  ought  to  be  in  the  possession  of  every  practising  pbja- 
cian.* — New  York  Medical  Journal. 

CHAPIN  ON  INSANITY. 

A  Compendium  of  Insanity.  By  John  6.  Chapin,  M.D.,  LL.D.. 
Physician-in-Chief,  Pennsylvania  Hospital  for  the  Insane  ;  late  Physi- 
cian-Superintendent of  the  Willard  State  Hospital,  New  York ;  Hon- 
orary Member  of  the  Medico-Psychological  Society  of  Great  Britain, 
of  the  Society  of  Mental  Medicine  of  Belgium.  i2mo,  234  pages, 
illustrated.     Cloth,  ^1.25  net. 

The  author  has  given,  in  a  condensed  and  concise  form,  a  compeodiam  of  Diseases  of 
the  Mind,  for  the  convenient  use  and  aid  of  physicians  and  students,  llie  work  will  siio 
prove  valuable  to  members  of  the  legal  profession  and  to  those  who,  in  their  relations  to  the 
insane  and  to  those  supposed  to  be  insane,  often  desire  to  acquire  some  practical  knowledge 
of  insanity  presented  in  a  form  that  may  be  understood  by  the  non -professional  reader. 

CHAPMAN'S  MEDICAL  JURISPRUDENCE  AND  TOXICOLOGY. 
Second  Edition,  Revised. 
Medical  Jurisprudence  and  Toxicology.  By  Henry  C.  Chapman, 
M.D.,  Professor  of  Institutes  of  Medicine  and  Medical  Jurisprudence 
in  the  Jefferson  Medical  College  of  Philadelphia.  254  pages,  with  55 
illustrations  and  3  full-page  plates  in  colors.     Cloth,  $1.50  ncL 

"The  best  book  of  its  class  for  the  undergraduate  that  we  know  of." — Kew  »i 
Medical  Times. 


CHURCH  AND  PETERSON'S  NERVOUS  AND  MENTAL  DISEASES. 

Nervous  and  Mental  Diseases,  By  Archibald  Church,  M,D., 
Professor  of  Mental  Diseases  and  Medical  Jurisprudence  in  the  North- 
western University  Medical  School,  Chicago  ;  and  Frederick  Peter- 
son, M.D.,  Clinical  Professor  of  Mental  Diseases  in  the  Woman's 
Medical  College,  New  York  ;  Chief  of  Clinic,  Nervous  Department, 
College  of  Physicians  and  Surgeons,  New  York.     In  Press, 

CLARKSON'S  HISTOLOOY. 

A  Text- Book    of    Histology,    Descriptive   and    Practical.      By 

ARTHLrR  Clarkson,  M.B*,  C*M.  Edin. ,  formerly  Demonstrator  of 
Physiology  in  the  Owen's  College,  Manchester;  late  Demonstrator  of 
Physiology  in  Yorkshire  College,  Leeds*  Large  octavo,  554  pages; 
22  engravings  in  the  text,  and  174  !)eautifblly  colore4  original  iOustra* 
tions.     Cloth,  strongly  bound,  $6,qo  net, 

"The  work  must  be  considered  a  valuable  addition  to  the  list  of  available  text-books, 
and  is  lo  be  highly  recommended/* — A'^ew  Y&rk  Mtduai  Journai, 

^'This  is  one  of  the  best  works  for  students  we  have  ever  noticed.  We  predict  thai  the 
book  wiJl  attain  a  well -deserved  popularity  among  our  students." — Chicago  Medical  Recorder, 

'^The  volume  is  a  most  valuable  odditton  to  the  annamentarium  of  the  teacher/'^ 
'Brooklyn  Medical  JournaL 

CLIMATOLOGY. 

Transactions  of  the  Eighth  Annual  Meeting:  of  the  American 
Climatological  Association,  held  in  Washington.  September  22-25, 
1891.  Forming  a  handsome  octavo  volume  of  276  pages,  uniform  with 
remainder  of  series.      (A  limited  quantity  only.)     Cloth,  $1.50, 

COHEN  AND  ESHNER'S  DIAGNOSIS. 

Essentials  of  Diagnosis,  By  Solomon  Solis-Cohen,  M.D,,  Pro- 
fessor of  Clinical  Medicine  and  Applied  Therapeutics  in  the  Philadel- 
phia Polyclinic  ;  and  Augustus  A.  Eshner,  M.D. ,  Professor  of  Clinical 
Medicine  in  the  Philadelphia  Polyclinic.  Post-octavo,  382  pages;  55 
illustrations.     Cloth,  $1.50  net 

[See  Saunders'  Question- Compends^  P^gc  21.] 

**  We  can  heartily  commend  the  lx>ok  to  all  tliose  who  contemplate  purchasing  a  *com- 
pend.'  It  is  modem  and  complete,  and  will  pve  more  satisfaction  than  many  other  works 
which  are  perhaps  too  prolix  as  well  as  behind  the  times." — Medical  Revifw^  St.  Louis. 

CORWIN'S  PHYSICAL  DIAGNOSIS. 

Essentials  ol  Physical  Diagnosis  of  the  Thorax.  By  Arthur 
M.  CoRwrN,  A.M.,  M.D.,  Demonstrator  of  Physical  Diagnosis  in  Rush 
Medical  College,  Chicago ;  Attending  Physician  to  Central  Free  Dis- 
pensary, Department  of  Rhinology,  Laryngology,  and  Diseases  of  the 
Chest,  Chicago.   200  pages,  illustrated.  Cloth,  flexible  covers,  J i ,  2  5  net, 

**  It  is  excellent.  The  student  who  shall  use  it  as  his  guide  to  ihe  careful  study  of 
physical  exploration  upon  normal  and  abnonnal  subjects  can  scarcely  fail  to  acquire  a  good 
working  knowledge  of  the  subject'* — Philadelphia  Polyclinic. 

**A  most  excellent  little  work.  It  brightens  the  memory  of  the  differential  diagriodtic 
signs,  and  il  arranges  orderly  and  in  sequence  the  various  objective  phenomeQft  to  logical 
solution  of  a  careful  diagnosis.*'— ytf«/7ia/(3/'  Nen'&Ui  and  Mental  Diseases. 
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CRAQIN^S  OYNiCCOLOGY.     Fourth  Edition,  Revised. 

Essentials  of  Gynaecology.  By  Edwin  B.  Cragin,  M.D.,  Attend- 
ing Gynaecologist,  Roosevelt  Hospital,  Out-Patients'  Department,  New 
York,  etc.  Crown  octavo,  200  pages;  62  fine  illustrations.  Clodi, 
$1.00;  interleaved  for  notes,  I1.25. 

[See  Saunders'  Question- Compends,  page  21.] 

**  A  handy  volume,  and  a  distinct  improvement  on  students'  compends  in  general.  \o 
author  who  was  not  himself  a  practical  gynecologist  could  have  consulted  the  stodent^s  aecdi 
so  thoroughly  as  Dr.  Cnigin  has  done." — Medical  Record,  New'York. 

CROOKSHANK'S  BACTERIOLOGY.    Fourth  EdiUon,  Revised. 
A  Text-Book  of  Bacteriology.    By  Edgar  M.  Crookshank,  M.B., 
Professor  of  Comparative  Pathology  and  Bacteriology,  KiDg's  College, 
London.     Octavo  volume  of  700  pages,  with  273  engravings  and  2: 
original  colored  plates.     Cloth,  $6.50  net;  Half  Morocco,  J7.50iieL 

*<  To  the  student  who  wishes  to  obtain  a  good  risumi  of  what  has  been  done  in  bactoi- 
ology,  or  who  wishes  an  accurate  account  of  the  various  methods  of  research,  the  book  msi 
be  recommended  with  confidence  that  he  will  find  there  what  he  requires." — Land^m  Lamat, 

DaCOSTA*S  SURGERY.  Second  Ed.,  Revised  and  Greatly  Enlargel 
Modern  Surgery,  General  and  Operative.  By  John  Chalmess 
DaCosta,  M.D.,  Clinical  Professor  of  Surgery,  Jefferson  Medical 
College,  Philadelphia;  Surgeon  to  the  Philadelphia  Hospital,  etc 
Handsome  octavo  volume  of  900  pages,  profusely  illustrated.  Cloth, 
$4.00  net;  Half  Morocco,  I5.00  net. 

"  We  know  of  no  small  work  on  surgery  in  the  English  language  which  so  well  fBl& 
the  requirements  of  the  modem  student." — Medico-ChirurgiccU  Journal,  Bristol,  F^g^***^ 

DE  SCHWEINITZ  ON  DISEASES  OP  THE  EYE.    Second  EditioB, 

Revised. 
Diseases  of  tlie  Eye.     A  Handboolc  of  Ophthalmic   Practice. 

By  G.  E.  DE  ScHWEiNiTZ,  M.D.,  Professor  of  Ophthalmology  in  the 
Jefferson  Medical  College,  Philadelphia,  etc.  Handsome  royal  octavo 
volume  of  700  pages,  with  256  fine  illustrations  and  2  chromo-litho- 
graphic  plates.     Cloth,  $4.00  net ;  Sheep  or  Half  Morocco,  $5.00  net. 

**  A  clearly  written,  comprehensive  manual.  One  which  we  can  commend  to  stmieaa 
as  a  reliable  text-book,  written  with  an  evident  knowledge  of  the  wants  of  those  eiilen^ 
upon  the  study  of  this  s|)eciai  branch  of  medical  science." — British  Medical  JoumiiL 

'*  A  work  that  will  meet  the  requirements  not  only  of  the  specialist,  but  of  the  gen«a! 
practitioner  in  a  rare  degree.  I  am  satisfied  that  unusual  success  awaits  it." — Wiluam 
Pepper,  M.D.,  Professor  of  the  Theory  and  Practice  of  Medicine  and  Clinical  Medu-jne, 
University  of  Pennsylvania. 

DORLAND'S  OBSTETRICS. 

A  Manual  of  Obstetrics.  By  W.  A.  Newman  Dorland,  M.D., 
Assistant  Demonstrator  of  Obstetrics,  University  of  Pennsylvania; 
Instructor  in  Gynecology  in  the  Philadelphia  Polyclinic.  760  pages; 
163  illustrations  in  the  text,  and  6  full-page  plates.     Cloth,  $2.50  net. 

*'  By  far  the  best  book  on  this  subject  that  has  ever  come  to  our  notice." — Ameruen 
Medical  Re^inv. 

"  It  has  rarely  been  our  duty  to  review  a  lxx)k  which  has  given  us  more  pleasure  in  iti 
perusal  and  more  >alisfaction  in  its  criticism.  It  is  a  veritable  encyclopedia  of  knowledge, 
a  gold  mine  of  practical,  concise  thoughts.' — American  Medico- Surgical  Bulletin. 


FROTH  INGHAM'S  QUIDE  FOR  THE  BACTERIOLOOIST. 

Laboratory  Guide  for  the  Bacteriologist.  By  Lanudon  Froth- 
iN(iHAM,  M.D.V.,  Assistant  io  Bacteriology  and  Veterinary  Science, 
Sheffield  Scientific  School,  Yale  University.    Illustrated.    Cloth,  75  cts* 

*'  It  is  a  convcDieDt  Aod  oseful  tittle  work,  and  will  more  than  repay  the  outlay  neces- 
sary for  its  purchase  in  the  saving  of  time  which  would  otherwise  he  consumed  in  looking 
up  the  variouii  points  of  technique  so  clearly  and  concisely  laid  down  in  iUi  pages.'' — Ameri' 
€an  Mtdk0-Sur]gical  Bulieiin. 

QARRiOUES'  DISEASES  OF  WOMEN.  Second  Edition,  Revised. 
Diseases  of  Women,  By  Henry  J,  Garrigues,  A.M.,  M,D. ,  Pro- 
fessor of  Gynecology  in  the  New  York  School  of  Clinical  Medicine; 
Gynecologist  to  St.  Mark's  Hospital  and  to  the  German  Dispensary, 
New  York  City,  etc.  Handsome  octavo  volume  of  728  pages,  illus- 
trated by  335  engravings  and  colored  plates.  Cloth,  $4.00  net; 
Sheep  or  Half  Morocco,  $5.00  net. 

• '  One  of  the  l*e!>t  textbooks  for  students  and  practitioners  which  haa  been  published  io 
the  Euglisb  language ;  it  is  condensed,  clear,  and  comprehensive.  The  profound  learning 
and  great  clinical  uxi>erience  of  the  distinguished  author  find  expression  in  this  book  in  a 
most  attractive  and  instructive  form.  Young  practitioners  to  whom  experienced  consultants 
may  not  be  available  will  tind  in  this  Ixkik  invaluable  counsel  and  help/* — Thad.  A* 
Reamy,  M.D,,  LL.D.,  Professor  0/  Chnktti  Gynecology^  Medical  College  0/  Ohio. 

QLEASON'S  DISEASES  OF  THE  EAR.  Second  Edition.  Revised. 
Essentials  of  Diseases  of  the  Ean  By  E.  B.  Gleason,  S.B., 
M.D.,  Clinical  Professor  of  Otology,  Medico-Chirnrgical  College, 
Philadelphia  ;  Surgeon-in-Charge  of  the  Nose,  Throat,  and  Ear  Depart- 
ment of  the  Northern  Dispensary,  Philadelphia.  208  pages,  with 
114  illustraiions.  Cloth,  jvi.oo;  interleaved  for  notes,  $1.25* 
[See  Saunders'  Question- Cmnpends^  page  21,] 

**  It  is  just  the  book  to  put  into  the  hands  of  a  student,  and  cannot  fail  to  give  him  a 
useful  introduction  to  ear-affections  ;  while  the 'style  of  question  and  answer  which  is  adopted 
throughout  the  book  is,  we  believe,  the  best  method  of  impressing  facts  permanently  on  the 
mind. " — Ltutrpool  Medico- Chirurgical  Jeumal. 

OOULD  AND  PYLE'S  CURIOSITIES  OF  MEDICINE. 

Anomalies  and  Curiosities  of  Medicine.  By  George  M.  Gould, 
M,D. ,  and  Walter  L.  P\'le,  M.D.  An  encyclopedic  collection  of 
rare  and  extraordinary  cases  and  of  the  most  striking  instances  of 
abnormality  in  all  branches  of  Medicine  and  Surgery,  derived  from  an 
exhaustive  research  of  medical  literature  from  its  origin  to  the  present 
day,  abstracted,  classified,  annotated,  and  indexed.  Handsome  im- 
perial octavo  volume  of  968  images,  with  295  engravings  in  the  text, 
and  12  full-page  plates.  Cloth,  $6.00  net;  Half  Morocco,  S7.00  net. 
Sold  by  Subscription. 

"  One  of  the  moat  valuiible  contributions  ever  made  to  medical  literature.  It  is,  so  far 
as  we  know,  absolutely  unique »  and  every  page  is  as  fascinating  as  a  novel.  Not  alone  for 
the  medical  profession  has  this  volume  value :  it  will  serve  as  a  book  of  reference  for  all  who 
are  interested  in  general  scientific,  sociologies  or  medicodegal  topics.' ^ ^BrooJtlyn  Mediea/ 
JotirnaL 

"  This  is  certainly  a  most  remarkable  and  interesting  volume.  It  stands  alone. among 
medical  literature,  an  anomaly  on  anomalies,  in  that  there  is  nothing  like  it  elsewhere  in 
medical  literature.  It  is  a  txsok  full  of  revelations  from  its  first  to  its  last  fjage,  and  cannot 
but  interest  and  sometimes  almost  horrify  its  readers/* — American  Medic&- Surgical  Btiiietin. 
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GRIFFIN'S  MATERIA  MEDICA  AND  THERAPEUTICS. 

Manual  of  Materia  Medica  and  Therapeutics.     By  Henry  A. 

Griffin,  A.B.,  M.D.,  Assistant  Physician  to  the  Roosevelt  Ho^itii, 
Out-Patient  Department,  New  York  City.     In  Preparation, 

GRIFFITH  ON  THE  BABY.    Second  EdiUon,  Revised. 

Tlie  Care  of  the  Baby.  By  J.  P.  Crozer  Griffith,  M.D.,  CKb- 
cal  Professor  of  Diseases  of  Children,  University  of  Pennsylvanii; 
Physician  to  the  Children's  Hospital,  Philadelphia,  etc.  i2mo,  404 
pages,  with  67  illustrations  in  the  text,  and  5  plates.     Cloth,  ^i-sa 

"  The  best  book  for  the  use  of  the  young  mother  with  which  we  are  acxiiimioted  .  . . 
There  are  very  few  general  practitioners  who  could  not  read  the  book  through  whh  adm- 
tage/' — Archives  of  Pediatrics, 

"The  whole  book  is  characterized  by  rare  good  sense,  and  is  evidently  written  brt 
master  hand.  It  can  be  read  with  beneBt  not  only  by  mothers  but  by  medical  stndentsnd 
by  any  practitioners  who  have  not  had  large  opportunities  for  observing  children.** — Ampy 
can  Journal  of  Obstetrics. 

GRIFFITH'S  WEIGHT  CHART. 

Infant's  Weiglit  Cliart.  Designed  by  J.  P.  Crozer  Griffith,  M.D.. 
Clinical  Professor  of  Diseases  of  Children  in  the  University  of  Penn- 
sylvania, etc.     25  charts  in  each  pad.     Per  pad,  50  cents  net. 

A  convenient  blank  for  keeping  a  record  of  the  child's  weight  daring  the  fint  twoynn 
of  life.  Printed  on  each  chart  is  a  curve  re]>resenting  the  average  weight  of  a  healthy  'liSaL, 
so  that  any  deviation  from  the  normal  can  readily  be  detected. 

GROSS,  SAMUEL  D.,  AUTOBIOGRAPHY  OP. 

Autobiography  of  Samuel  D.  Gross,  M.D.»  Emeritus  Professor  of 

Surgery  in  the  JefTerson  Medical  College,  Philadelphia,  with  Remi* 
niscences  of  His  Times  and  Contemporaries.  Edited  by  his  Sons, 
Samuel  W.  Gross,  M.D.,  LL.D.,  late  Professor  of  Principles  of  Sur- 
gery and  of  Clinical  Surgery  in  the  Jefferson  Medical  College,  and 
A.  Haller  Gross,  A.M.,  of  the  Philadelphia  Bar.  Preceded  by  t 
Memoir  of  Dr.  Gross,  by  the  late  Austin  Flint,  M.D.,  LL.D.  In 
two  handsome  volumes,  each  containing  over  400  pages,  demy  octavo, 
extra  cloth,  gilt  tops,  with  fine  Frontispiece  engraved  on  steel.  Price 
per  volume,  $2.50  net. 

**  Dr.  Gross  was  perhaps  the  most  eminent  exponent  of  medical  science  that  Amenct 
has  yet  produced.  I  lis  Autobiography,  related  as  it  is  with  a  fulness  and  completeceto 
seldom  to  be  found  in  such  works,  is  an  interesting  and  valuable  lx)ok.  He  commects  on 
many  things,  especially,  of  course,  on  medical  men  and  medical  practice,  in  a  very  imerest- 
ing  way." — The  Spectator^  London,  England. 

HAMPTON'S  NURSING. 

Nursing:  Its  Principles  and  Practice.  By  Isabel  Adams  Hamp- 
ton, Graduate  of  the  New  York  Training  School  for  Nurses  attached 
to  Bellevue  Hospital ;  Superintendent  of  Nurses,  and  Principal  of  the 
Training  School  for  Nurses,  Johns  Hopkins  Hospital,  Baltimore.  Md. 
i2mo,  484  pages,  profusely  illustrated.     Cloth,  {2.00  net. 

"  Seldom  have  we  i)eriised  a  book  upon  the  subject  that  has  given  us  so  much  pleascrv 
as  the  one  before  us.  We  would  strongly  urge  upon  the  members  of  our  own  professioo  the 
need  of  a  book  like  this,  for  it  will  enable  each  of  us  to  become  a  training  school  m  him- 
self. ' ' — Ontario  Medical  Journal. 
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HARE'S  PHYSIOLOGY.    Third  Edition*  Revised. 

Essentials  of  Pliysiology.  By  H.  A.  Hare,  M.D.,  Professor  of 
Therapeutics  and  Materia  Medica  in  the  Jefferson  Medical  College  of 
Philadelphia;  Physician  to  the  Jefferson  Medical  College  Hospital. 
Containing  a  series  of  handsome  illustrations  from  the  celebrated 
"Icones  Nervorum  Capitis"  of  Arnold.  Crown  octavo,  239  pages. 
Cloth,  $1.00  net;  interleaved  for  notes,  ;?i.25  net. 

[See  Saunders*  Question- Compends,  page  21.] 

**  The  best  condensation  of  physiological  knowledge  we  have  yet  seen." — MedicaU 
Record^  New  York. 

HART'S  DIET  IN  SICKNESS  AND  IN  HEALTH. 

Diet  in  Siclcness  and  in  Health.  By  Mrs.  Ernest  Hart,  formerly 
Student  of  the  Faculty  of  Medicine  of  Paris  and  of  the  London  School 
of  Medicine  for  Women ;  with  an  Introduction  by  Sir  Henry 
Thompson,  F.  R.  C.  S.  ,  M.  D.  ,  London.  2  20  pages ;  illustrated.  Cloth, 
$1.50.   ' 

**  We  recommend  it  cordially  to  the  attention  of  all  practitioners ;  both  to  them  and  to 
their  patients  it  may  be  of  the  greatest  service." — New  York  Medical  Journal, 

HAYNES'  ANATOMY. 

A  Manual  of  Anatomy.  By  Irving  S.  Haynes,  M.D.,  Adjunct 
Professor  of  Anatomy  and  Demonstrator  of  Anatomy,  Medical  Depart- 
ment of  the  New  York  University,  etc.  680  pages,  illustrated  with  42 
diagrams  in  the  text,  and  134  full-page  half-tone  illustrations  from 
original  photographs  of  the  author's  dissections.     Cloth,  $2.50  net. 

•*  This  book  is  the  work  of  a  practical  instructor— one  who  knows  by  experience  the 
requirements  of  the  average  student,  and  is  able  to  meet  these  requirements  in  a  very  satis- 
factory way.     The  book  is  one  that  can  be  commended." — Medical  Record^  New  York. 

HEISLER'S  EMBRYOLOGY. 

A  Text-Book  of  Embryology.  By  John  C.  Heisler,  M.D.,  Pro- 
fessor of  Anatomy  in  the  Medico-Chirurgical  College,  Philadelphia. 
In  Preparation. 

HIRST'S  OBSTETRICS. 

A  Text-Book  of  Obstetrics.  By  Barton  Cooke  Hirst,  M.D., 
Professor  of  Obstetrics  in  the  University  of  Pennsylvania.     In  Press. 


HYDE  AND  MONTGOMERY  ON  SYPHILIS  AND  THE  VENEREAL 
DISEASES. 
Syphilis  and  the  Venereal  Diseases.  By  James  Nevins  Hyde, 
M.D.,  Professor  of  Skin  and  Venereal  Diseases,  and  Frank  H.  Mont- 
gomery, M.D.,  Lecturer  on  Dermatology  and  Genito-Urinary  Diseases 
in  Rush  Medical  College,  Chicago,  111.  618  pages,  profusely  illustrated. 
Cloth,  $2.50  net. 

**  We  can  commend  this  manual  to  the  student  as  a  help  to  him  in  his  study  of  veneremi 
diseases. ' ' — Liverpool  Medico-  Chirurgical  Journal. 

**The  best  student's  manual  which  has  appeared  on  the  subject." — Si.  Louis  Medical 
mnd  Surgical  Journal. 
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JACKSON  AND  QLEASON'S  DISEASES  OP  THE  EYE,  NOSE,  AND 
THROAT.  Second  Edition,  Revised. 
Essentials  of  Refraction  and  Diseases  of  the  Eye.  By  Edwaid 
JacksoM,  A.m.,  M.D.,  Professor  of  Diseases  of  the  Eye  in  the  Pbili- 
delphia  Polyclinic  and  College  for  Graduates  in  Medicine ;  and^ 
Essentials  of  Diseases  of  the  Nose  and  Throat*  By  E.  Bai> 
WIN  Gleason,  M.D.,  Surgeon-in-Charge  of  the  Nose,  Throat,  aad 
Ear  Department  of  the  Northern  Dispensary  of  Philadelphia.  Tn 
volumes  in  one.  Crown  octavo,  290  pages;  124  illustrations.  Cloch, 
$1.00;  interleaved  for  notes,  $1.25. 

[See  Saunders*  Question- Campendsy  page  21.] 

**  Of  great  value  to  the  beginner  in  these  branches.     The  authors  are  both  capable  act. 
and  know  what  a  student  most  needs." — Medical  Record^  New  York. 

KEATINQ'S  DICTIONARY.    Second  Edition,  Revised. 

A  New  Pronouncing:  Dictionary  of  Medicine*  with  Phonetic 
Pronunciation,  Accentuation,  Etymology,  etc.  By  John  M 
Keating,  M.D.,  LL.D.,  Fellow  of  the  College  of  Physicians  of  Phila- 
delphia ;  Vice-President  of  the  American  Pediatric  Society ;  Editor 
"Cyclopaedia  of  the  Diseases  of  Children,"  etc.;  and  Hisn 
Hamilton,  Author  of  "A  New  Translation  of  Virgil's  ^neid  into 
English  Rhyme/'  etc.;  with  the  collaboration  of  J.  Chalmers  Da- 
Costa,  M.D.,  and  Frederick  A.  Packard,  M.D.  With  an  AppcDdix 
containing  Tables  of  Bacilli,  Micrococci,  Leucomaines,  Ptomaines; 
Drugs  and  Materials  used  in  Antiseptic  Surgery;  Poisons  and  their 
Antidotes;  Weights  and  Measures;  Thermometric  Scales;  Nev 
Official  and  Unofficial  Drugs,  etc.  One  volume  of  over  800  pages. 
Prices,  with  Denison's  Patent  Ready-Reference  Index :  Cloth,  J5.00 
net;  Sheep  or  Half  Morocco,  $6.00  net;  Half  Russia,  $6.50  n«t 
Without  Patent  Index:  Cloth,  ^4.00  net;  Sheep  or  Half  Morocco, 
I5.00  net. 

"  I  am  much  pleased  with  Keating*s  Dictionary,  and  shall  take  pleasure  in  reoommrad- 
ing  it  to  my  classes." — Henry  M.  Lyman,  M.D.,  Professor  of  the  Principles  and  Prt^-Ti^t 
of  Medicine f  Rush  Medical  College ^  Chicago,  III, 

**  I  am  convinced  that  it  will  be  a  very  valuable  adjunct  to  my  study-table,  coaveniest 
in  size  and  sufficiently  full  for  ordinary  use.** — C.  A.  LiNDSLKV,  M.D.,  Profess^  0/ the 
Theory  and  Practice  of  Medicine,  Aledical  Dept.   Yale  University. 

KEATINQ'S  LIFE  INSURANCE. 

How  to  Examine  lor  Life  insurance.  By  John  M.  KEATiyc, 
M.D.,  Fellow  of  the  College  of  Physicians  of  Philadelphia;  Vice- 
President  of  the  American  Paediatric  Society ;  Ex-President  of  the 
Association  of  Life  Insurance  Medical  Directors.  Royal  octavo,  211 
pages ;  with  two  large  half-tone  illustrations,  and  a  plate  prepared  br 
Dr.  McClellan  from  special  dissections ;  also,  numerous  other  illustra- 
tions.    Cloth,  ;f2.oo  net. 

'*  This  is  by  far  the  most  useful  book  which  has  yet  appeared  on  insurance  examinatkn, 
a  subject  of  growing  interest  and  imjxirtance.  Not  the  least  valuable  Dortion  of  the  voiame 
is  Part  II,  which  consists  of  instructions  issued  to  their  examining  physicians  by  twenty-  Kna" 
representative  companies  of  this  country.     If  for  these  alone,  the  book  should  be  at  the  n^'i 

hand  of  every  physician  interested  in  this  special  branch  of  medical  science." Tkt  Mtdutl 

News. 
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KEEN  ON  THE  SURGERY  OF  TYPHOID  FEVER. 

The  Sur£^ical  Complications  and  Sequels  of  Typhoid  Fever. 
By  Wm.  W.  Keen,  M.D.,  LL.D.,  Professor  of  the  Principles  of  Sur- 
gery and  of  Clinical  Surgery,  Jefferson  Medical  College,  Philadelphia; 
CorresiK>nding  Member  of  the  Soci^te  de  Chirurgie,  Paris ;  Honorary 
Member  of  the  Society  Beige  de  Chirurgie,  etc.  Octavo  volume  of 
3S6  pages,  illustrated.     Cloth,  $3.00  net, 

Thi*  monograph  is  (ho  only  one  in  any  language  covering  the  entire  subject  of  the 
Surgical  Complications  and  Sequels  of  fypboid  Fever.  It  will  pruve  to  \jc  of  impoitaDce 
and  interest  not  only  to  the  general  surgeon  and  physician,  bat  also  to  many  specialists — laryn^ 
gologists,  gynecologists t  pathologists,  and  bacteriologists. 

KEEN'S  OPERATION  BLANK.  Second  Edition,  Revised  Form, 
An  Operati<>n  Blank,  with  Lists  of  Instruments,  etc.  Required 
in  Various  Operations,  J^repared  by  \\\  W.  Keen,  M.D.,  LL.D., 
Professor  of  the  Principles  of  Surgery  in  Jefferson  Medical  College, 
Philadelphia.  Price  per  pad,  containing  blanks  for  fifty  operations, 
50  cents  net 

KYLE  ON  THE  NOSE  AND  THROAT, 

Diseases  of  the  Nose  and  Throat.  By  D.  Braden  Kyle,  M.D., 
Clinical  Professor  of  Lary^ngology  and  Rhinology,  Jefferson  Medical 
College,  Philadelphia;  Consulting  Laryngologist,  Rhinologist,  and 
Otologist,  St.  Agnes'  Hospital ;  Bacteriologist  to  the  Philadelphia 
Orthopedic  Hospital.     In  Freparati(m. 

LAINE'S  TEMPERATURE  CHART. 

Temperature  Chart.    Prepared  by  D.  T.  Lain^,  M.D.    Size  8  x  13  J^ 

inches.  A  conveniendy  arranged  Chart  for  recording  Temperature, 
with  columns  for  daily  amounts  of  Urinary  and  Fecal  Excretions, 
Food,  Remarks,  etc.  On  the  back  of  each  chart  is  given  in  full  the 
method  of  Brand  in  the  treatment  of  Typhoid  Fever.  Price,  per  pad 
of  25  charts,  50  cents  net* 

**  To  the  busy  practitioner  this  chart  will  be  found  of  great  value  in  fever  cases,  atid 
especially  for  cases  of  typhoid." — Indian  Lamet^  Calcutta. 

LOCKWOOD'S  PRACTICE  OF  MEDICINE. 

A  Manual  of  the  Practice  of  Medicine.  By  George  Roe  Lock- 
wood,  M.D.,  Professor  of  Practice  in  the  Woman's  Medical  College 
of  the  New  York  Infirmary,  etc.  935  pages,  with  75  illustrations  in 
the  text,  and  22  full-page  plates.     Cloth,  $2.50  net 

*♦  Gives  in  a  most  concise  manner  the  points  essential  to  treattnent  usually  enumerated 
in  the  most  elaborate  works." — Massachusetts  Mtdkal  Journal. 

LONG'S  SYLLABUS  OF  GYNECOLOOY. 

A  Syllabus  of  Gynecology,  arranged  in  Conformity  with  •»  An 
American  Text-Book  of  Gynecology/'  By  J.  W.  Long,  M.D., 
Professor  of  Diseases  of  Women  and  Children,  Medical  College  of 
Virginia,  etc.     Cloth,  interleaved,  f  i.oo  net. 

"  The  book  is  certainly  an  admirable  risttmi  of  what  every  gynecological  stadent  and 
pracdtioner  should  know,  and  will  prove  of  valtie  not  only  to  those  who  have  the  *  Americao 
Text-Book  of  Gynecology/  but  to  others  as  well." — Brcoktyn  Mtdkal Journal. 
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MACDONALD'S  SURGICAL  DIAQNOSIS  \ND  TREATMENT. 
Surs:ical  Dias^nosis  and  Treatment.  By  J.  W.  Macdonald,  M.D. 
Edin.,  L.R.C.S.,  Edin.,  Professor  of  the  Practice  of  Surgery  and  of 
Clinical  Surgery  in  Hamline  University;  Visiting  Surgeon  to  St 
Barnabas'  Hospital,  Minneapolis,  etc.  Handsome  octavo  volume  of 
800  pages,  profusely  illustrated.  Cloth,  $5.00  net;  Half  Morocco, 
J6.00  net. 

**  A  thorough  and  complete  work  on  surgical  diagnosis  and  treatment,  free  from  pad- 
ding, full  of  valuable  material,  and  in  accord  with  the  surgical  teaching  of  the  day.*" — Tlr 

Medical  Ntivs,  New  York. 

**  The  work  is  brimful  of  just  the  kind  of  practical  information  that  is  nsefiil  alike  «d 
students  and  practitioners.  It  is  a  pleasure  to  commend  the  book  because  of  its  tntriaae 
value  to  the  medical  practitioner." — Cincinnati  Lance/- C/inic, 

MALLORY  AND  WRIGHT'S  PATHOLOGICAL  TECHNIQUE. 

Pathological  Technique.  A  Practical  Manual  for  Laboratory  Work 
in  Pathology,  Bacteriology,  and  Morbid  Anatomy,  with  chapters  on 
Post-Mortem  Technique  and  the  Performance  of  Autopsies.  By  Frani 
B.  Mallorv,  A.m.,  M.D.,  Assistant  Professor  of  Pathology,  Hanrard 
University  Medical  School,  Boston;  and  James  H.  Wright,  A.M., 
M.D.,  Instructor  in  Pathology,  Harvard  University  Medical  Schod, 
Boston.  Octavo  volume  of  396  pages,  handsomely  illustrated.  Cloth, 
I2.50  net. 

''  I  have  been  looking  forward  to  the  publication  of  this  book,  and  I  am  glad  to  saj  that 
I  find  it  to  be  a  most  useful  laboratory  and  post-mortem  guide,  full  of  practical  infonDatioo, 
and  well  up  to  date." — William  H.  Welch,  Professor  of  Pathology,  Johns  Hopkins  Cm- 
versi/y,  Baltimore,  Md. 

MARTIN'S  MINOR  SURGERY,  BANDAQINQ,  AND  VENEREAL 
DISEASES.  Second  Edition,  Revised. 
Essentials  of  Minor  Surgery,  Bandaging,  and  Venereal 
Diseases.  By  Edward  Martin,  A.M.,  M.D.,  Clinical  Professor  of 
Genito-Urinary  Diseases,  University  of  Pennsylvania,  etc.  Crown 
octavo,  166  pages,  with  78  illustrations.  Cloth,  $1.00  ;  interleaved  for 
notes,  $1.25. 

[See  Saunders*  Question- Compends,  page  21.] 

"A  very  practical  and  systematic  study  of  the  subjects,  and  shows  the  author's  fazni^- 
iarity  with  the  needs  of  students." — Therapeutic  Gazette. 

MARTIN'S  SURGERY.     Sixth  Edition,  Revised. 

Essentials  of  Surgery.  Containing  also  Venereal  Diseases,  Surgi- 
cal Landmarks,  Minor  and  Operative  Surgery,  and  a  complete  de- 
scription, with  illustrations,  of  the  Handkerchief  and  Roller  Bandages. 
By  Edward  Martin,  A.M.,  M.D.,  Clinical  Professor  of  Genito- 
Urinary  Diseases,  University  of  Pennsylvania,  etc.  Crown  octavo,  xi'^ 
pages,  illustrated.  With  an  Ap|)endix  containing  full  directions  for  the 
preparation  of  the  materials  used  in  Antiseptic  Surgery,  etc.  Cloth, 
Ji.oo  ;   interleaved  for  notes,  $1.25. 

[See  Saumiers'  Question- Compends^  page  21.] 

••  Contains  all  necessary  essentials  of  modem  surjjer^'  in  a  comparatiyely  small  f|T 
Its  s»ylc  is  interesting,  and  its  illustrations  are  admirable.'' — Medicai and  Surgicmi  Reporttr, 


McFARLANDS  PATHOGENIC  BACTERIA.  Second  Edition,  Re- 
vised and  Greatly  Enlarged. 
Text- Book  upon  the  Pathog^entc  Bacteria.  By  Joseph  McFar- 
LANi),  M.  1).,  Professor  of  Pathology  and  Bacteriology  in  the  Medico- 
Chirurgical  College  of  Philadelphia,  etc.  Octavo  volume  of  497  pages, 
finely  illustrated-     Cloth,  ^$2.50  net, 

**  Dr.  McFarland  ]ms  treated  the  subject  in  a  systematic  manner,  and  has  succeeded  is 
piTScnting  in  a  concise  and  readable  form  Ihe  esSientiaiLs  uf  bacteriology  up  lo  date.  Alto- 
gether, die  book  IS  a  satisfactory  one^  and  I  shall  take  pleasure  in  recommending  it  to  the 
slycknts  of  Trinity  College/' — H.  B.  AndehsoN,  M,D.,  Professor  of  Pathology  and  Bac- 
teriology^  Trinity  Medical  College^  Toronto, 

MEIGS  ON  FEEDING  IN  INFANCY, 

Feeding  in  Early  Infancy.  By  Arthur  V.  Mfjgs,  M.D,  Bound 
in  limp  cloth,  flush  edges,  25  cents  net. 

'*  This  pamphlet  is  worth  many  times  over  its  price  to  the  pliysician.  The  author*s 
experiments  and  conclusions  are  original,  and  have  been  the  means  of  doing  much  good, '*— 
Medical  Bulieiin, 

MOORE'S  ORTHOPEDIC  SUROERV, 

A  Manual  of  Ortfiopedic  Surgery,  By  James  E.  Moore,  M,D., 
Professor  of  Orthopedics  and  Adjunct  Professor  of  (Tinical  Surgery, 
University  of  Minnesota,  College  of  Medicine  and  Surgery,  Octtvo 
volume  of  356  pages,  handsomely  illustrated.     Cloth,  J2.50  net. 

A  practical  book  based  upon  the  author*s  experience,  in  which  special  stress  U  laid 
upon  early  diagnosis,  and  treatment  such  2^  can  t«  carried  out  by  the  general  practitioner. 
The  teachings  of  the  author  are  in  accordance  with  his  belief  that  true  conservatism  is  to 
be  found  in  ihe  middle  course  between  the  surgeon  who  operates  too  frequently  and  the 
orthopedist  who  seldom  operates. 

MORRISS  MATERIA  MEDICA  AND  THERAPEUTICS.  Filth 
Edition,  Revised. 
Essentials  of  Materia  Medica,  Therapeutics,  and  Prescription- 
Writing.  By  Henrv  Morris,  M.D,,  late  Demonstrator  of  Thera- 
peutics, Jefferson  Medical  Colleget  Philadelphia;  Fellow  of  the  College 
of  Physicians,  Philadelphia,  etc.  Crown  octavo,  288  pages.  Cloth, 
|i.oo;  interleaved  for  notes,  $1.25, 

[See  Saunders^  Qutstion-Compends^  page  21,] 

**  This  work,  already  excetleot  in  the  old  edition,  has  Ijcen  largely  improved  by  rcTi- 
sion,  *  ^ — American  Practitioner  and  iVews. 

MORRIS,  WOLFF,  AND  POWELLS  PRACTICE  OF  MEDICINE 
Third  Edition,  Revised. 
Essentials  of  the  Practice  of  Medicine.  By  Henry  Morris,  M.D., 
late  Demonstrator  of  Th era i>eu tics.  Jefferson  Medical  College,  Phila* 
delphia;  with  an  Appendix  on  the  Clinical  and  Microscopic  Examina- 
tion of  Urine,  by  Lawrence  Wolff,  M,D.,  Demonstrator  of  Chemistry, 
JeflTerson  Medical  College,  Philadelphia.  Enlarged  by  some  300  essen- 
tial formulae  collected  and  arranged  by  Wjlliam  M,  Powell,  M.D. 
Post-octavo,  488  pages.     Cloth,  $2,00. 

[See  Saunders*  Question-Compends^  P^ige  21.] 

"  The  teaching  ig  sound ,  the  presentation  graphic  ;  matter  full  as  can  be  desired,  and 
style  attractive.*' — Ameriian  Practitioner  and  A'ewi, 


18  Medical  Pnblicationa  of  W.  B.  Saunders. 

MORTEN'S  NURSE'S  DICTIONARY. 

Nurse's  Dictionary  of  Medical  Terms  and  Nursing  Trcil* 
ment.  Containing  Definitions  of  the  Principal  Medical  and  Naisa| 
Terms  and  Abbreviations ;  of  the  Instruments,  Drugs,  Diseases,  Aco- 
dents,  Treatments,  Operations,  Foods,  Appliances,  etc.  encountend 
in  the  ward  or  in  the  sick-room.  By  Honnor  Morten,  author  of 
"  How  to  Become  a  Nurse,*'  etc.     i6mo,  140  pages.      Cloth,  Ji.oo. 

*<  A  handy,  compact  little  volume,  containing  a  large  amount  of  general  informatiac.il 
of  which  is  arranged  in  dictionary  or  encyclopedic  form,  thus  facilitating  quick  rdbaot 
It  b  certainly  of  value  to  those  for  whose  use  it  is  published." — Chicago  Clinical  Revin 

NANCREDE'S  ANATOMY.     Fifth  Edition. 

Essentials  of  Anatomy,  including  the  Anatomy  of  the  Viscea 
By  Charles  B.  Nancrede,  M.D.,  Professor  of  Surgery  and  of  Giih 
cal  Surgery  in  the  University  of  Michigan,  Ann  Arbor.  Crown  octara 
388  pages;  180  illustrations.  With  an  Appendix  containing  ova  6s 
illustrations  of  the  osteology  of  the  human  body.  Based  upon  Gmi 
Anatomy,  Cloth,  Ji.oo;  interleaved  for  notes,  J  1.25. 
[See  Saunders'  Question- Campends^  page  21.] 

"  For  self-quizzing  and  keeping  fresh  in  mind  the  knowledge  of  anatomy  gaioed  a 
school,  it  would  not  be  easy  to  speak  of  it  in  terms  too  favorable.*' — American  Practumm. 

NANCREDE'S  ANATOMY  AND  DISSECTION.     Fourth  EditkMi. 
Essentials  of  Anatomy  and  Manual  of  Practical    Dissectioa. 

By  Charles  B.  Nancrede,  M.D.,  Professor  of  Surgery  and  of  Cliniai 
Surgery,  University  of  Michigan,  Ann  Arbor.  Post-octavo ;  500  ptgo. 
with  full-page  lithographic  plates  in  colors,  and  nearly  200  illustiatioDS. 
Extra  Cloth  (or  Oilcloth  for  the  dissection-room),  ^2.00  net. 

"  It  may  in  many  respects  be  considered  an  epitome  of  Gray's  popalar  work  on  geaeni 
anatomy,  at  the  same  time  having  some  distinguishing  characteristics  of  its  own  to  a.-iniB:nd 
it.  The  plates  are  of  more  than  ordinary  excellence,  and  are  of  especial  value  to  su-infc 
in  their  work  in  the  dissecting  room.'^ ^Journal  of  the  American  Medical  AsociMicn. 

NORRIS'S  SYLLABUS  OF  OBSTETRICS.  Third  Edition,  Revised. 
Syllabus  of  Obstetrical  Lectures  in  the  Medical  Departroent 
of  the  University  of  Pennsylvania.  By  Richard  C.  Nor>-:-s 
A.M.,  M.D.,  Demonstrator  of  Obstetrics,  University  of  Pennsylvania 
Crown  octavo,  222  pages.      Cloth,  interleaved  for  notes,  $2.00  net. 

**  This  work  is  so  far  superior  to  others  on  the  same  subject  that  we  take  pleasure  t 
calling  attention  briefly  to  its  excellent  features.  It  covers  the  subject  thoroujjhly,  ami  •..! 
prove  invaluable  both  to  the  student  and  the  practitioner." — Me  die  cti  Record^  New  York 

PENROSE'S  DISEASES  OF  WOMEN.     Second  Edition,  Revised. 
A  Text-Book  of  Diseases  of  Women.     By  Charles  B.  Penrose, 
M.D.,  Ph.D.,  Professor  of  Gynecology  in  the  University  of  Peiin>>'i- 
vania;    Surgeon   to   the   Gynecean    Hospital,    Philadelphia.     Ocuvo 
volume  of  529  pages,  handsomely  illustrated.     Cloth,  $3.50  net. 

**  1  shall  value  very  highly  the  copy  of  Penrose's  'Diseases  of  Women*  recci^rd 
I  have  already  recommended  it  to  my  class  as  THE  BEST  book." — Howard  A.  Kelly. 
Professor  of  Gynecoloi^y  and  ObsfetriiS,  Johns  Hopkins  University^  Ballimore^  Afd. 

**  The  lx>ok  is  to  l)c  commended  without  reserve,  not  only  to  the  student  bol  to  thf 
general  practitioner  who  wishes  to  have  the  latest  and  best  modes  of  treatment  expUineii 
with  absolute  clearness." — Therapeutic  Gazette. 


POWELL'S  DISEASES  OF  CHILDREN.     Second  Edition. 

Essentials  of  Diseases  of  CliiJdren.  By  William  M.  Powell, 
M.D.,  Attending  Physician  to  the  Mercer  House  for  Invalid  Women 
at  Atlantic  City,  N«  J.  ;  late  Physician  to  the  Clinic  for  the  Diseases  of 
Children  in  the  Hospital  of  the  Unii^ersity  of  Pennsylvania-  Crown 
octavo,  22  2  pages.  Cloth ^  $1,00;  interleaved  for  notes,  $1.25. 
[See  Saunders'  Questian-Compendsy  page  21.] 

"Contains  the  gist  of  all  the  best  works  in  the  departmem  to  which  it  relates,"-^ 
Ameruan  PiQctidtmer  ami  Nni^s. 

PRINQLE*S  SKIN  DISEASES  AND  SYPHILITIC  AFFECTIONS. 
Pictorial  Atlas  of  Skin  Diseases  and  Syphilitic  Affections 
(American  Edition).  Translation  from  the  French.  Edited  by 
J.  J.  Pringle,  M.B.,  F.R-C.P.,  Assistant  Physician  to  the  Middlesex 
Hospital,  London.  Photo-lithochromes  from  the  famous  models  in 
the  Museum  of  the  Saint-Louis  Hospital,  Paris,  with  explanatory  wood- 
cuts and  text.  In  12  Parts.  Price  per  Part,  $5.00.  Complete  in 
one  volume,  Half  Morocco  binding,  $40.00  net. 

**I  stiongly  recommend  this  Atlas,  The  plates  are  exceedingly  well  executed^  And 
will  be  of  great  value  to  all  studying  deonatology/' — Stephen  Mackenzie,  M.D. 

"  The  introduction  of  explanatory  wood  cuts  in  the  text  is  a  novel  and  roost  important 
feature  which  greatly  furthers  the  eaiier  understanding  of  the  excellent  plates,  than  which 
QOthmg,  we  venture  to  say,  has  been  seen  better  in  point  of  correctness,  beauty,  and  general 
merit/* — Ntw  York  Mtdkai  JournaL 


PYE'S  BANDAGING. 

Elementary  Bandaging  and  Surgical  Dressing.  With  Direc- 
tions concerning  the  Immediate  Treatment  of  Cases  of  Emergency. 
For  the  use  of  Dressers  and  Nurses.  By  Walter  Pye,  F,R.C.S.,  late 
Surgeon  to  St.  Mary's  Hospital,  London.  Small  i2nio,  with  over  80 
illustrations.     Cloth,  flexible  covers,  75  cents  net. 

•*  The  directions  are  clear  and  the  illustrations  arc  ^txA.''^^ London  Lancet, 
"  The  author  writes  well,  the  diagrams  are  clear,  and  the  b<.*ok  itself  is  small  and  port- 
able, althottgb  the  paper  and  type  are  good/' — British  Afedical  Journal. 

RAYMOND'S  PHYSIOLOOY. 

A  Manual  of  Physiology,  By  Joseph  H.  Raymond,  A.M.,  M.D., 
Professor  of  Physiology  and  Hygiene  and  Lecturer  on  Gynecology  in 
the  Long  Island  College  Hospital  ;  Director  of  Physiology  in  the 
Hoagland  Laboratory,  etc.  382  pages,  with  102  illustrations  in  the 
text,  and  4  full -page  colored  plates.     Cloth,  $1.25  net. 

"  Extremely  well  gatten  up,  and  the  tllustifttions  have  been  selected  with  care.     The 
text  is  fully  abreast  with  modem  physiology/' — British  Medical  JourtiaL 

RONTQEN  RAYS. 

Archives  of  the  Rontgen  Ray  (Formerly  Archives  of  Clinical 
Skiagraphy).  Edited  by  Sydney  Rowland.  M.A..  MR.CS.,  and 
W.  S.  Hedley,  M.D.,  M.R-C.S.  A  series  of  collotype  illustrations, 
with  descriptive  text»  illustrating  the  applications  of  the  new  photo- 
graphy to  Medicine  and  Surgery.  Price  per  Part,  |i.oo.  Now  ready: 
Vol.  L,  Parts  L  to  IV.;  Vol.  IL,  Parts  L,  11. 


Saunders' 
Question 


Arranged  in  Question  and 
Answer  Form. 


nrHE  MOST  O^MPLETE  AND  ] 

r^r\lV/rt>T7KrnC         illustrated  series  or 

Vi,AJlVir^lijNlJb  COMPENDS  EVER  BSUEX 

Now  the  Standard  Authorities  in  Medical  Literature  . 

with S(id<Jeats ^nd  PractHioncrs  ia  every  Qty  of  the  Umted  Sutes  aodl 


^    OVER  165,000  COPIES  SOLD. 
THE  REASON  WHY. 

They  are  the  advance  guard  of  <•  Student's  Helps**— that  DO  HCI^.      Tlief  I 
leaden  in  their  special  line,  well  and  aulbodtalively  wntlen  by  aiile  men,  wbo,  ^  | 
the  large  colleger,  know  exactly  what  is  wanted  by  a  Mudent  preparing  for  I1I9  ex 
The  judgment  exercised  m  the  selection  of  authors  is  fully  demonstrated  t^y  their  | 
standing.     Chosen  from  the  ranks  of  DemonMrators,  Quiz-masters^  juid  A  ifrirtam»^  Wtti  ^ 
them  have  become  Professors  and  Lecturers  in  their  respective  colleges. 

Each  book  b  of  convenient  sixe  (5X  7  inches),  caniaining  on  an  svcrv^e  J§OMfi^ 
profoaely  illustratedf  and  elegantly  printed  in  clear,  readable  type,  on  fine  poi^cY. 

The  entire  series,  numbering  twenty-three  volumes,  ha»  be«n  kept  li.  rgiu^ 

and  enlarged  when  necessary,  many  of  the  books  being  in  ihcir  fifth  and  aii^i 


lu    CKXuai 


TO  SUM  UP. 

Although  there  ate  numennts  other  Quijues,  MaoualA,  AJda»  tie.  in  tbe  nmr^^t,  obm  4 
them  approach  the  **  Blue  Series  of  Question  Compends  ;**  and  the  diiai  ii  aMids  Uk  i 
following  points  of  excellence  : 

1.  iVofefsional  disUnctioii  and  repnUtinn  of  anthcxiL 

2.  Conciseness,  cleam^s,  and  ftounc{nir$%  of  CrealAitBt, 

3.  Quality  of  illuatTattons,  paper,  printing,  sad  famdifiK. 

Aoy  ol  these  Compends  wiQ  be  toMlkd  on  fecdpt  of  price  im€  next  pftf#  im'* 


Oaunders'  Question-Compend  Series. 

Pric«f  Qotliy  $IM  per  copy,  except  when  otherwise  noted* 


"  Where  the  work  of  preparing  students'  manuals  is  to  end  we  cannot  say,  but  the 
Saunders  Scries,  In  our  opinion,  bears  off  the  palm  at  present.'*— A'^v  }'orA  Medtcai  Record* 
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Third   edtiion. 
Sixth  edition. 
Fifth 


ESSENTrALS  OF  PHYSIOLOOY.    By  H.  A.  Hare,  M.D. 
revised  and  eJilarged,      ($l.oo  net.) 

ESSENTIALS  OF  SUROERY.     By  Edward  Martin,  M,D. 
reviaetl,,  with  aii  ApjKrndi.v  uo  Antiseptic  Surgerv- 

ESSENTIALS  OF   ANATOMY.     By  Charles   B.   Nancrede,   M.D. 
edrtion,  with  an  Ap|>endjx, 

ESSENTIALS  OF  MEDICAL  CHEMISTRY^  ORGANIC  AND  INORGANIC. 

By  LAWRENct  \Vo|  I  K,  MJ>.     J  uurlh  edition,  revised,  with  an  Appendix, 

ESSENTIALS  OF  OBSTETRICS*  By  W.  Ea5terly  Ashton,  M.D.  Fourth 
edition^  revi^t:d  and  enlarged. 

ESSENTIALS  OF  PATHOLOGY  AND  MORBID  ANATOMY.     By  C.  E. 

Armam)  Skmilk,  M.h, 

ESSENTIALS  OF  MATERIA  MEDICA,  THERAPEUTICS,  AND  PRE- 
SCRIPTION-WRITINO.     By  [Ih.nry  Mmrris  M.D.       Fifth  edUion.  revii^d. 

9.  ESSENTIALS  OF  PRACTICE  OF  MEDICINE.  By  Hknry  Morris, 
M.D.  An  Appendix  un  L  RISK  KxAMi\.\TJnN.  By  Lawrence  Wolff,  M,D. 
Third  edition,  rnlytri^fd  by  some  300  Essential  Fominla-,  selected  from  eminent 
authorities,  by  Wm,  M.  PuWELL,  M.D.      (Double  number,  $2*00. ) 

ESSENTIALS  OF  GYN/ECOLOOY.  By  Epwis  II  Cragin,  M.D.  Fourth 
edidon,  revised. 

ESSENTIALS  OF  DISEASES  OF  THE  SKIN.  By  Henry  W,  Stelwagon, 
M,D.     Third  e<litiuti,  rf\ised  ami  enlarged.     (5i.ooneL) 

ESSENTIALS  OF  MINOR  SUROERY,  BANDAGING,  AND  VENEREAL 
DISEASES.     By  Kdwari»  Martin,  M.D,     .^t^cnml  ed,,  revised  and  enlarged. 

ESSENTIALS  OF  LEGAL  MEDICINE,  TOXICOLOGY,  AND  HYGIENE. 

By  C.  E.  A  R.MAN  D  Semfle,  MJi. 

ESSENTIALS  OF  DISEASES  OF  THE   EYE,  NOSE,  AND  THROAT. 

By  Edward  Jackso.n,  M.E»,,  and  Pi  B.  GLEAiioN,  MX*.     Second  ed.,  revised. 

ESSENTIALS  OF  DISEASES  OF  CHILDREN.  By  William  M.  P&well, 
M.D,     SecoiKi  edition, 

ESSENTIALS  OF  EXAMINATION  OF  URINE.  By  Lawrence  Wolff, 
M .  D-     Col  ored  *  *  \'  t  m  ;  i  l  S  c  a  lk  /  *     ("Scents.) 

ESSENTIALS  OF  DIAGNOSIS.  By  S.  Solis  Cohen,  M.D. ,  and  A,  A,  Eshner, 
M.D.      ($1.50  net.) 

ESSENTIALS  OF  PRACTICE  OF  PHARMACY.  By  Lucius  E.  Saybjc 
Second  edition,  revised  and  enlarged. 

ESSENTIALS  OF  BACTERIOLOOY.  By  M.  V.  Ball,  M.D.  Third  edition, 
reviiired. 

ESSENTIALS  OF  NERVOUS  DISEASES  AND  INSANITY.  By  John  C 
Shaw,  M.D.     Third  edition,  revi-jcd, 

ESSENTIALS  OF  MEDICAL  PHYSICS,  By  Fred  J.  BrockwaiT,  M.D. 
Second  edition,  revised.      (5l*ooncL) 

ESSENTIALS  OF  MEDICAL  ELECTRICITY.   By  David  D.  Stewart,  M.D., 

and  Edward  S.  Lawrance,  M.D, 

ESSENTIALS  OF  DISEASES  OF  THE  EAR,  By  E.  B.  Gleason,  M.D. 
Second  edition,  revised  and  greatly  enlarged. 


Pamphlet  containing  tpechnen  pages,  dc  lent  ixtg,  upon  appiication* 


Saunders' 

New  Series 
of  Manuals 


for  Students 
Practitioners* 


npEiA 


.T  there  exists  a  need  for  tboroughly  rellalile  hand-books  on  the  kuHn^  I 


of  Medicine  and  Surgeiy  is  a  fact  simply  demonstrated  by  the  favt>r  witll  ^ 
the  SAUNDERS  NEW  SERIES  OF  MANUALS  have  been  received  bf  nmMai 
students  and  practitioners  and  hy  the  Medical  Press.  These  tnanumb  aie  ool  flBtfilr 
condensations  from  pfcient  literature,  but  are  ably  written  by  welMmown  m^^mi 
and  pfactitionerSf  most  of  them  bein^  teachers  in  representative  Ainefkftti  eol^pb 
Each  volume  is  coadsely  and  authoritatively  written  and  exhaustive  fai  ddidli  witert 
being  encumbcr^ci  with  the  introduction  of  ^'casest'^  which  so  lafgdy  *^ff'*4  tbt 
ordinary  text-book*  These  manuals  will  dierefofc  form  an  admirable  "J*— ^i***  of 
advanced  lectiifcs,  useful  alike  to  the  medkal  student  and  the  practf tioncr  t  Is  6m 
latter,  too  busy  to  search  through  page  after  page  of  elaboralc  treatises  lor  wlttt  hi 
wants  to  know,  they  w'iil  prove  of  inestiooable  value :  to  the  former  tlvy  ^wl] 
safe  guides  to  the  essential  polnti  of  study. 

The  SAUNDERS  NEW  SERIES  OF  MANUALS  are  conceded  to  bm 
lo  any  similar  books  now  on  the   market    No  other  manuals  afiocd  to  Base 
mation  in  such  a  concise  and  available  form*    A  liberal  expto^urv  hAS  cnafe 
publisher  to  render  the  mechanical  pociioa  of  the  work  worthy  of  the  trf^i 
Mandard  attained  by  these  books. 

Any  of  these  Manuals  will  be  tnaHed  on  wicttfit  of  price  (see  next  pi£»  for  L 


Saundefs^  New  Scries  of  Manuals* 


VOLUMES  PUBLISHED. 

PHYSIOLOGY.  By  Joseph  Howard  Raymond,  A.M.,  M.D.,  Professor  of  Physiology 
and  Hygiene  and  Lecturer  on  Gynecology  in  the  Long  Island  College  Hospital; 
Director  of  Physiology  in  the  Hoagland  Laboratory,  etc.    Illustrated.    Clodi,  $1.25  net 

SURGERY,  General  and  Operative.  By  John  Chalmers  DaCosta,  M.D.,  Qini- 
cal  Professor  of  Surgery,  Jefferson  Medical  College,  Philadelphia;  Surgeon  to  the 
Philadelphia  Hospitid,  etc.  Second  edition,  thoroughly  revised  and  greatly  enlarged. 
Octavo,  900  pages,  profusely  illustrated.     Cloth,  $4-00  net ;  Half  Morocco,  ^$5.00  net. 

DOSE-BOOK   AND   MANUAL   OF   PRESCRIPTION-WRITING.     By  E.   Q. 

Thornton,  M.D.,  Demonstrator  of  Therapeutics,  Jefferson  Medical  College,  I^ila- 
delphia.     Illustrated.     Cloth,  $1.25  net. 

SURGICAL  ASEPSIS.  By  Carl  Beck,  M.D.,  Surgeon  to  St.  Mark's  Hospital  and 
to  the  New  York  German  Polilclinik,  etc.     Illustrated.     Cloth,  ;|Ji.25  net. 

MEDICAL  JURISPRUDENCE.  By  Henry  C.  Chapman,  M.D.  Professor  of  Insti- 
tutes  of  Medicine  and  Medical  Jurisprudence  in  the  Jefferson  Medical  College  of  Phila- 
delphia.    Illustrated.     Cloth,  $i.So  net 

SYPHILIS  AND  THE  VENEREAL  DISEASES.  By  James  Kevins  Hyde,  M.D., 
Professor  of  Skin  and  Venereal  Diseases,  and  Frank  H.  Montgomery,  M.D., 
Lecturer  on  Dermatology  and  Genito-Urinary  Diseases  in  Rush  Medical  College, 
Chicago.     Profusely  illustrated.     (Double  number.)     Cloth,  $2.50  net 

PRACTICE  OF  MEDICINE.      By  George  Roe  Lockwood,  M.D.,  Professor  of 
Practice  in  the  Woman's  Medical  College  of  the  New  York  Infirmary ;  Instructor  in 
Physical  Diagnosis  in  the  Medical  Department  of  Columbia  College,  etc.     Illustrated.  • 
(Double  number.)     Cloth,  ;$2. 50  net 

MANUAL  OF  ANATOMY.  By  Irving  S.  Haynes,  M.D.,  Adjunct  Professor  of 
Anatomy  and  Demonstrator  of  Anatomy,  Medical  Department  of  the  New  York 
University,  etc.     Beautifully  illustrated.     (Double  Number.)     Cloth,  $2.SO  net. 

MANUAL  OF  OBSTETRICS.  By  W.  A.  Newman  Dorland,  M.D.,  AssisUnt 
Demonstrator  of  Obstetrics,  University  of  Pennsylvania ;  Chief  of  Gynecological  Dis- 
pensary, Pennsylvania  Hospital,  etc.  Profusely  illustrated.  (Double  number.)  Cloth, 
$2.So  net. 

DISEASES  OF  WOMEN.  By  J.  Bland  Sutton,  F.R.C.S.,  Assistant  Surgeon  to 
Middlesex  Hospital  and  Surgeon  to  Chelsea  Hospital,  London ;  and  Arthur  E. 
Giles,  M.D.,  B.Sc.  Lond.,  F.R.C.S.  Edin.,  Assistant  Surgeon  to  Chelsea  Hospital, 
London.     Handsomely  illustrated.     (Double  number.)     Cloth,  ;f(2. 50  net. 


VOLUMES  IN  PREPARATION. 

NOSE  AND  THROAT.  By  D.  Braden  Kyle,  M.D.,  Clinical  Professor  of  Laryn- 
gology and  Rhinology,  Jefferson  Medical  College,  Philadelphia  ;  Consulting  l^ryngolo- 
gist,  Rhinologist,  and  Otologist,  St.  Agnes'  Hospital ;  Bacteriologist  to  the  Philadel* 
phia  Orthopedic  Hospital  and  Intirmary  for  Nervous  Diseases,  etc. 

NERVOUS  DISEASES.  By  Charles  W.  Burr,  M.D.,  Clinical  Professor  of  Nervous 
Diseases,  Medico-Chirurgical  College,  Philadelphia;  Pathologist  to  the  Orthopaedic 
Hospital  and  Infirmary  for  Nervous  Diseases;  Visiting  Physician  to  the  St.  Joseph 
Hospital,  etc. 

*0*  There  will  be  published  in  the  same  series,  at  short  intervals,  carefully-prepared  works 
on  various  subjects  by  prominent  specialists. 


Pamphlet  contafirfng  ipccimrn  pagety  etc  leot  free  tspoa  appttcatioii* 
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SAUNDBY'S  RENAL  AND  URINARY  DISEASES. 

Lectures  on  Renal  and  Urinary  Diseases.  By  Robert  Saundbt, 
M.D.  Edin.,  Fellow  of  the  Royal  College  of  Physicians,  LoDdon,  ind 
of  the  Royal  Medico-Chirurgical  Society ;  Physician  to  the  Geiicni 
Hospital ;  Consulting  Physician  to  the  Eye  Hospital  and  to  the  Ho- 
pital  for  Diseases  of  Women;  Professor  of  Medicine  in  Mason  College, 
Birmingham,  etc.  Octavo  volume  of  434  pages,  with  numerous  ilia- 
trations  and  4  colored  plates.     Cloth,  ;(2.5o  net. 

**  The  volume  makes  a  favorable  impression  at  once.  The  style  is  clear  and  socdBd 
We  cannot  Bnd  any  part  of  the  subject  in  which  the  views  expressed  are  not  carefully  thosfk 
out  and  fortified  by  evidence  drawn  from  the  most  recent  sources.  The  book  may  be  cordiiiif 
recoHMnended." — British  Medical  Journal, 

SAUNDERS'  POCKET  MEDICAL  FORMULARY.      Fourth  Editioa 
Revised. 

By  William  M.  Powell,  M.D.,  Attending  Physician  to  the  Mercer 
House  for  Invalid  Women  at  Atlantic  City,  N.  J.  Containing  1800 
formulae  selected  from  the  best-known  authorities.  With  an  Appen- 
dix containing  Posological  Table,  Formulae  and  Doses  for  Hypo- 
dermic Medication,  Poisons  and  their  Antidotes,  Diameters  of  the 
Female  Pelvis  and  Foetal  Head,  Obstetrical  Table,  Diet  List  for  Varioos 
Diseases,  Materials  and  Drugs  used  in  Antiseptic  Surgery,  TrcatiDcni 
of  Asphyxia  from  Drowning,  Surgical  Remembrancer,  Tables  of 
Incompatibles,  Eruptive  Fevers,  Weights  and  Measures,  etc.  Hand- 
somely bound  in  flexible  morocco,  with  side  index,  wallet,  and  flap. 
$1.75  net 

**  This  little  book,  that  can  be  conveniently  carried  in  the  pocket,  contains  an  immeoK 
amount  of  material.  It  is  very  useful,  and,  as  the  name  of  the  author  of  each  prescripooo 
is  given,  is  unusually  reliable." — Medical  Recordy  New  York. 

SAUNDERS'  POCKET  MEDICAL  LEXICON.  Fourth  Edition. 
Revised. 
A  Dictionary  of  Terms  and  Words  used  in  Medicine  and 
Surgery.  By  John  M.  Keating,  M.D.,  Fellow  of  the  College  of 
Physicians  of  Philadelphia;  Editor  of  the  **  Cyclopaedia  of  Diseases 
of  Children,"  etc.;  Author  of  the  **  New  Pronouncing  Dictionary  of 
Medicine;"  and  Henry  Hamilton,  Author  of  "A  New  Translation 
of  Virgil's  ^neid  into  English  Verse;"  Co-Author  of  the  **New 
Pronouncing  Dictionary  of  Medicine."  32mo,  280  pages.  Cloth. 
75  cents;  Leather  Tucks,  $1.00. 

**  Remarkably  accurate  in  terminology,  accentuation,  and  definition.'' — JottmaJ  of  :kf 
American  Medical  Association . 

SAYRE'S  PHARMACY.     Second  Edition,  Revised. 

Essentials  of  the  Practice  of  Pharmacy.  By  Lucius  E.  Satre, 
M.D.,  Professor  of  Pharmacy  and  Materia  Medica  in  the  University  of 
Kansas.  Crown  octavo,  200  pages.  Cloth,  {i.oo;  interleaved  for 
notes,  fi.25. 

[See  Saunders"  Question- Compends^  page  21.] 

'*  The  topics  are  treated  in  a  simple,  practical  manner,  and  the  work  forms  a  vcryoselil 
student's  manual." — Boston  Medical  and  Surreal  Journal. 


SEMPLE'S  LEGAL  MEDICINE,  TOXlCOLCKiV,  AND  HYGIENE, 

Essentials  of   Legal   Medicine,  Toxicotogy,  and  Hygiene.     By 

C.  E.  Armand  Skmflf,,  B.A..  M.  11  Cantab,,  M.  R.C,  P.  Lond*, 
Physician  to  the  Northeastern  Hospital  for  Children,  Hackney,  etc. 
Crown  octavo,  2 1 2  pages ;  130  illustrations.  Cloth,  $1.00;  interleaved 
for  noteSt  $1.25. 

[See  Saunders*  Question- CompendSi  page  21.] 

**  No  general  practiLiouer  or  student  can  afford  to  be  without  this  vaJaable  work*  The 
subjects  are  desdt  with  by  a  tnajiterly  \itts\A^'—Lmd&H  H&ipUcd  Gautie, 

SEMPLE'S  PATHOLOGY  AND  MORBID  ANATOMY. 

Essentials    of    Pathology    and    Morbid    Anatomy.      By  C.   E, 

Armand  Semple,  B,A.,  IsLB.  Cantab,,  M.R.C.F,  Lond.,  Physician  to 
the  Northeastern  Hospital  for  Children,  Hackney,  etc.    Crown  octavo, 
174  pages;  illustrated.     Cloth,  $1.00;  interleaved  for  notes,  fi.25. 
[See  Saunders    Question- Compends^  page  21.] 

"  SbouM  take  its  place  amung  the  standard  volumes  on  the  bookshelf  of  both  student 
and  practitioner, "^ — London  Hospital  Gazette, 

SENN'S  GENITO-URINARY  TUBERCULOSIS, 

Tuberculosis  of  the  Oenito-Urinary  Organs*  Male  and  Female. 

By  Nicholas  Senn,  M.D,,  Ph.D.,  LL.D.,  Professor  of  the  Practice  of 
Surgery  and  of  Clinical  Surgery,  Rush  Medical  College,  Chicago. 
Handsome  octavo  volume  of  320  pages,  illustrated-     Cloth,  ^5,00  net. 

^*  An  important  book  upon  an  important  subject,  and  written  by  a  man  of  mature  judg- 
ment and  wide  experience.  The  author  has  given  us  an  instructive  book  u|>on  one  of  the 
most  important  subjects  of  the  day." — Clinical  Reporter. 

"  A  work  which  adds  another  to  the  many  obligations  the  profession  owes  the  talented 
author," — Chicago  Mtdieal Recorder, 

SENN'S  SYLLABUS  OF  SURGERY. 

A  Syllabus  of  Lectures  on  the  Practice  of  Surgery,  arranged 
in  conformity  with  **  An  American  Text-Book  of  Surgery/*    By 

Nicholas  Senn,  M.  D.,  Ph.D.  ,  Professor  of  the  Practice  of  Surgery  and 
of  Clinical  Surgery  in  Rush  Medical  College,  Chicago.     Cloth,  ^2.00. 

•♦  This  syllabus  will  be  found  of  service  by  the  teacher  as  well  as  the  student^  the  work 
being  superbly  done.  There  is  no  prmiae  too  high  for  it.  No  surgeon  should  be  without 
it.*' — N€w  York  Aledicat  Times, 

SENN'S  TUMORS. 

Pathology  and  Surgical  Treatment  of  Tumors,     By  N,  Senn, 

M.D-,  Ph.D.,  LL.D-,  Professor  of  Surgery  and  of  Clinical  Surgery, 
Rush  Medical  College ;  Professor  of  Surgery,  Chicago  Polyclinic ; 
Attending  Surgeon  to  Presbyterian  Hospital  ;  Surgeon 4n -Chief,  St. 
Joseph's  Hospital,  Chicago.  Octavo  volume  of  710  pages,  with  515 
engravings,  including  full-page  colored  plates.  Cloth,  $6.00  net; 
Half  Morocco,  I7.00  net. 

"  The  most  exhaustive  of  any  recent  book  in  English  on  this  subject.  It  is  well  illus- 
trat&d,*and  will  doubtless  remain  as  tbc  prindf^l  monogimph  on  the  subject  in  our  language 
for  some  years.  The  book  is  handsomely  illustrated  and  printed,  and  the  author  has  given  3 
notable  and  lasting  contribution  to  surgery,'^ — Journal  of  the  American  Aledical  Assodation, 
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SHAW'S  NERVOUS  DISEASES  AND  INSANITY.  Third  Editloo, 
Revised. 
Essentials  of  Nervous  Diseases  and  Insanity.  By  John  C. 
Shaw,  M.D.,  Clinical  Professor  of  Diseases  of  the  Mind  and  Nervous 
System,  Long  Island  College  Hospital  Medical  School ;  Consuldng 
Neurologist  to  St.  Catherine's  Hospital  and  to  the  Long  Island  College 
Hospital.  Crown  octavo,  1 86  pages;  48  original  illustrations.  Cloth, 
$1.00  ;  interleaved  for  notes,  ;$i.25. 

[See  Saunders'  Question- Campends^  page  21.] 

"Clearly  and  intelligently  written." — Boston  Medical  and  Surgical  Journal. 

"  There  is  a  mass  of  valuable  material  crowded  into  this  small  compasa." — Ameritam 
MedicO' Surgical  Bulletin. 

STARR'S  DIETS  FOR  INFANTS  AND  CHILDREN. 

Diets  for  Infants  and  Children  in  Health  and  in  Disease.    By 

Louis  Starr,  M.D.,  Editor  of  **An  American  Text-Book  of  the 
Diseases  of  Children."  230  blanks  (pocket-book  size),  perforated 
and  neatly  bound  in  flexible  morocco.     {1.25  net. 

The  first  series  of  blanks  are  prepared  for  the  first  seven  months  of  infant  life ;  etdt 
blank  indicates  the  ingredients,  but  not  the  quantities,  of  the  food,  the  latter  directions  beiof 
left  for  the  physician.  After  the  seventh  month,  modifications  being  less  necessary,  the  diet 
lists  are  printed  in  fiill.     Formulae  for  the  preparation  of  diluents  and  foods  are  appended. 

STELWAGON'S  DISEASES  OF  THE  SKIN.  Third  Edition,  Revised. 
Essentials  of  Diseases  of  the  Skin.  By  Henry  W.  Stelwagon, 
M.D.,  Clinical  Professor  of  Dermatology  in  the  Jefferson  Medical 
College,  Philadelphia;  Dermatologist  to  the  Philadelphia  Hospital; 
Physician  to  the  Skin  Department  of  the  Howard  Hospital,  etc. 
Crown  octavo,  270  pages;  86  illustrations.  Cloth,  $1.00  net;  inter- 
leaved for  notes,  $1.25  net. 

[See  Saunders'  Question- Compends,  page  21.] 
**  The  best  student's  manual  on  skin  diseases  we  have  yet  seen." — Times  and  /^e^^er. 

STENGEL'S  PATHOLOGY. 

A  Manual  of  Pathology.  By  Alfred  Stengel,  M.D.,  Physician 
to  the  Philadelphia  Hospital ;  Professor  of  Clinical  Medicine  in  the 
Woman's  Medical  College;  Physician  to  the  Children's  Hospital; 
late  Pathologist  to  the  German  Hospital,  Philadelphia,  etc.  In 
Press. 

STEVENS'  MATERIA    MEDICA   AND   THERAPEUTICS.      Second 
Edition,  Revised. 
A  Manual  of   Materia   Medica  and  Therapeutics.      By  A.  A. 

Stevens,  A.M.,  M.D.,  Lecturer  on  Terminology  and  Instructor  in 
Physical  Diagnosis  in  the  University  of  Pennsylvania ;  Demonstrator 
of  Pathology  in  the  Woman's  Medical  College  of  Philadelphia.  Post- 
octavo,  445  pages.     Cloth,  $2.25. 

**The  author  has  faithfully  presented  modem  therapeutics  in  a  coraprehensiTc  work, 
and,  while  intended  particularly  for  the  use  of  students,  it  will  be  found  a  reliable  gxTide  and 
sufficiently  comprehensive  for  the  physician  in  practice." — University  Medical  Magaxint. 


STEVENS'  PRACTICE  OF  MEDICINE.  Fourth  Edition,  Revised. 
A  Manual  of  the  Practice  of  Medicine,  By  A.  A.  Stevens,  A.M., 
M.D. .  Lecturer  on  Terminology  and  Instructor  in  Physical  Diagnosis 
in  the  University  of  Petmsylvania ;  Demonstrator  of  Pathology  in 
the  Woman*s  Medical  College  of  Philadelphia.  Sp€cially  intended 
for  students  pre|xiring  for  graduation  and  hospital  examinations.  Post- 
octavo,  511  pages;  illustrated.     Flexible  leather,  $2^50. 

"The  frequency  with  which  new  editlooa  of  this  manual  are  dcmnnded  bespeaks  it> 
popularity.  It  is  an  excellent  condensation  of  the  essentiuls  of  medical  pnicuce  for  the 
siudent^  and  may  be  found  aho  an  excellent  reminder  for  the  busy  physician. *''^^w^^ 
AlfdUal  Journai, 

STEWART'S  PHYSIOLOGY- 

A  Manual  of  Physiology,  with  Practical  Exercises.  For 
Students  and  Practitioners.  By  G.  N.  Stewart,  M,A.,  M. D., 
D.Sc,  lately  Examiner  in  Physiology,  University  of  Aberdeen,  and 
of  the  New  Museums,  Cambridge  University  ;  Professor  of  Physiology 
in  the  Western  Reserve  University ♦  Cleveland,  Ohio.  Octavo  volume 
of  800  pages;  278  illustrations  in  the  text,  and  5  colored  plates. 
Cloth,  S3. 50  net. 

**  It  will  make  its  way  by  sheer  force  of  merit,  and  amply  deserves  to  do  so.  It  is  one 
of  the  very  best  English  text -books  on  the  subject." — London  Lancet, 

"Of  the  many  iext'l>ooks  of  physiology  published^  we  do  not  know  of  one  that  so 
nearly  comes  up  to  the  ideal  as  does  iVof.  Stewart's  volume." — British  Medicai Journal, 

STEWART  AND  LAWRANCE'S  MEDICAL  ELECTRICITY. 

Essentials  of  Medical  Electricity.  By  D.  D.  Stewart,  M.D., 
Demonstrator  of  Diseases  of  the  Nervous  System  and  Chief  of  the 
Neurological  Clinic  in  the  Jefferson  Medical  College ;  and  E.  S. 
Lawrance,  M.D,,  Chief  of  the  Electrical  Clinic  and  Assistant  Demon- 
strator of  Diseases  of  the  Nervous  System  in  the  Jefferson  Medical 
College,  etc.  Crown  octavo,  158  pages;  65  illustrations.  Cloth, 
ji.Qo  ;  interleaved  for  notes,  J  1,25. 

[See  Saunders'  Question- CompendSt  page  21.] 

**  Throughout  the  whole  brief  space  at  their  command  the  authors  show  a  discrininattng 
knowledge  of  their  subject."' — Medicai  i\nvs. 

STONEY'S  NURSING.     Second  Edition.  Revised. 

Practical  Points  in  Nursing.     For  Nurses  in  Private  Practice. 

By  Emily  A.  M.  Stonev,  Graduate  of  the  Training-School  for  Nurses, 
Lawrence,  Mass.;  late  Superintendent  of  the  Training-School  for 
Nurses,  Carney  Hospital,  South  Boston,  Mass.  456  pages,  illnstrated 
vrith  73  engravings  in  the  text,  and  8  colored  and  half-tone  plates. 
Cloth,  $1.75  net. 

"There  are  few  books  intended  for  non>professional  readers  which  can  be  so  cordially 
endorsed  by  a  medical  journal  as  can  this  one/'  —  Therapeutic  Gazette. 

*'  This  is  a  well -written,  eminently  practical  volame^  which  covers  ihc  entire  range  of 
private  nursing  as  distinguished  from  hospital  nursing,  and  instructs  the  nurse  how  best  to 
meet  the  various  emergencies  which  may  arise,  and  how  to  prepare  everything  ordinarily 
needed  in  the  illness  of  her  patient."— -dfmmV««  Journal  of  Otxtetrics  and  Dheates  of 
Women  and  Children, 

"  It  is  a  work  that  Ihe  physician  can  ploce  in  the  hands  of  hb  private  nurses  with  the 
B5SUimnce  of  benefit."' — Ohia  Medical  Journal. 
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SUTTON  AND  GILES'  DISEASES  OF  WOMEN. 

Diseases  of  Women.  By  J.  Bland  Sutton,  F.R.C.S.,  Assistant 
Surgeon  to  Middlesex  Hospital,  and  Surgeon  to  Chelsea  Hospital. 
London ;  and  Arthur  E.  Giles,  M.D.,  B.Sc.  Lond.,  F.R.C.S.  Edin., 
Assistant  Surgeon  to  Chelsea  Hospital,  London.  436  pages,  hand- 
somely illustrated.     Cloth,  ;(2.5o  net. 

*  *  The  book  is  very  well  prepared,  and  is  cei;^ain  to  be  well  received  by  the  medial 
public." — British  Medical  Journal. 

<<The  text  has  been  carefully  prepared.  Nothing  essential  has  been  omitted,  and  ib 
teachings  are  those  recommended  by  the  leading  authorities  of  the  day.** — Journal tf  tk 

American  Medical  Association, 

THOMAS'S  DIET  LISTS  AND  SICK-ROOM  DIETARY. 

Diet  Lists  and   Siclc-Room   Dietary.     By  Jerome  B.  Thomas, 

M.D.,  Visiting   Physician  to  the   Home  for   Friendless  Women  and 

Children  and  to  the  Newsboys'  Home ;  Assistant  Visiting  Physiciaa 

to  the  Kings  County  Hospital.     Cloth,  $1.50.     Send  for  sample  sheet 

**  The  idea  is  good,  and  the  lists  are  copious." — London  Lancet, 

**  Its  practical  usefulness  places  it  among  the  requirements  of  every  practitioner.*'^* 

Chicago  Medical  Recorder, 

THORNTON'S  DOSB-BOOK  AND  PRESCRIPTION-WRITINa. 

Dose-Book  and  Manual  of  Prescription-Writing:.      By  £.  Q. 

Thornton,  M.D.,  Demonstrator  of  Therapeutics,  JeflTerson  Medical 
College,  Philadelphia.     334  pages,  illustrated.     Cloth,  |i.as  net. 

"Full  of  practical  suggestions;  will  take  its  place  in  the  front  rank  of  works  of  this 
sort." — Medical  Record,  New  York. 

VAN  VALZAH  AND  NISBBTS  DISEASES  OP  THE  STOMACH. 
Diseases  of  the  Stomach.  By  William  W.  Van  Valzah,  M.D., 
Professor  of  General  Medicine  and  Diseases  of  the  Digestive  System 
and  the  Blood,  New  York  Polyclinic;  and  J.  Douglas  Nisbet,  M.D,, 
Adjunct  Professor  of  General  Medicine  and  Diseases  of  the  Digestive 
System  and  the  Blood,  New  York  Polyclinic.  Octavo  volume  of  674 
pages,  illustrated.     Cloth,  ^3. 50  net. 
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seems  forgotten.  The  chapters  on  diseases  of  the  circulatory  and  digesUre  appanftns  and 
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net;  Half  Morocco,  ^7,00  net. 
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**  A  most  striking  and  very  excellent  feature  of  this  book  is  its  illustrations.  Without 
exception,  from  the  fioint  of  accuracy  and  artistic  merit,  they  are  the  best  ever  seen  in  a  work 
of  this  kind.  Many  of  those  representing  microseoptc  pictures  are  so  perfect  in  their  coloring 
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WEST'S  NURSING, 

An  American  Text-Book  of  Nursing.     By  American  Teachers. 

Edited  by  Roberta  M.  West,  late  Superintendent  of  Nurses  in  the 
Hospital  of  the  University  of  Pennsylvania,     In  Preparation. 

WOLFF  ON  EXAMINATION  OF  URINE. 

Essentials  of  Examination  of  Urine.  By  Lawrence  Wolff,  M.  D., 
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etc.  Colored  ( Vogel)  urine  scale  and  ntimerous  illustrations.  Crown 
octavo.     Cloth  J  75  cents. 

[See  Saunders*  Question- Compemis,  page  21.] 
"  A  Tcry  good  work  of  its  kind — rtry  well  stilted  to  its  purpose." — Tim^  and  Register, 

WOLFF'S  MEDICAL  CHEMISTRY,     Fourth  Edition,  Revised. 
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Containing  also  Questions  on  Medical  Physics,  Chemical  Physiology. 
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leaved for  notes,  J  1.25. 

[See  Saunders'  Question- Compends,  page  21.] 
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Medical  Cbemistiy. " — Phartnaceutical  Era, 
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